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This publica'tion describes the BTAM 
facilities and macro instructions needed to 
write an application program that defines, 
activates, and controls a System/370-based 
teleprocessing system or local 3270 display 
system or bo'th. Effective use of this 
publication does not presuppose a knowledge 
of teleprocessing techniques, but it does 
require a knowledge of the SysteIri/370 
assembler language and of data management 
techniques. The publication does not 
contain detailed information on the 
terminal equipment and computers that may 
be used as remote or local stations in a 
BTAM-controlled system. For this 
information, see the lists of publications 
below. 

This publication is organized as 
follows: 

• "Teleprocessing and BTAM Concepts" 
explains concepts of teleprocessing in 
general and of BTAM in particular for 
the reader who is not already familiar 
with these concepts. This chapter also 
defines many terms used throughout the 
publication. 

• "Defining the Teleprocessing System" 
tells how to define to OS/VS the 
characteristics of the communications 
lines and equipment making up the 
teleprocessing system. It includes 
information on the system generation 
procedure. The DCB macro instruction, 
among others, is described here. 

• "Buffer Management" tells how to 
construct buffer pools and how to 
obtain and release buffers as needed to 
accommodate message data. 

• "code Translation" describes the 
facilities BTAM provides for 
accomplishing the necessary translation 
between the transmission code used on 
communications lines and EBCDIC, the 
internal code of System/370. The 
ASMTRTAB and TRNSLATE macro 
instructions are explained here. 

• "Activating and Deactivating the 
Teleprocessing System" tells what 
procedures to follow in initializing 
the user program prior to message 
transmission and in deactivating the 
system upon conclusion of message 
transmission. The OPEN, LOPEN, and 
CLOSE macro instructions appear here. 

• "Line Control and Message Transmission" 
briefly explains the techniques for 
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controlling coromunications lines of 
various kinds (switched, nonswitched, 
contention, polling) and presents the 
READ and WRITE macro instructions used 
in message transmission operation. 
Also given are the WAIT, TWAIT, and 
RESETPL macro instructions. 

• ·Start-Stop Read and Write Operations· 
lists the types of Read and Write 
operations applicable to each type of 
remote terminal and gives the channel 
program for each. 

• "BSC Read and Write Operations· lists 
the types of Read and Write operations 
applicable to each kind of line 
configuation, gives the channel program 
for each, and indicates the types of 
remote stations for which each type can 
te used. 

• ·Local Read and Write Operations· lists 
the types of Read and Write operations 
applicable to the local 3270 display 
system and gives the channel program 
for each type. 

Twelve chapters of programming 
considerations contain device-dependent 
information about remote computers, the 
2780 data transmission terminal, the 
2790 data communication system, the 
2770 data communication system, the 
2972 general banking terminal system, 
the 3270 information display system, 3650 
retail store system, 3660 supermarket 
system, 3735 progra~~able buffered ter
minal, the 3741 model 2 data station, the 
3750 ·switching system, the 3780 data com
munication terminal, and the 5275 direct 
numerical control station. 

• "Error Recovery Procedures and Error 
Recording" explains the BTAM-provided 
facilities for diagnosing and 
attempting to recover from a variety of 
error conditions and for indicating and 
recording the occurrence of the errors. 

• "Online Testing" describes the 
facilities available for diagnosing 
line and equipment troubles. 

• Eighteen appendixes show control block, 
information table, macro instruction, 
and error message formats and contain 
code charts, sample programs, and 
storage estimates for VS2. 

Before using this manual, the reader 
should be familiar with the following 
[:ublications: 

IBM Data Processing Glossary, GC20-1699 
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IBM System/370 Principles of Operation, 
GA22-7000 

OS/VS - DOS/VS-VM/370 Assembler 
Language, GC33-40l0 

OS/VS Supervisor Services and Macro 
Instructions, GC27- 6979 

OS/VS Data Management Services Guide, 
GC26-3783 

OS/VS Data Management Macro 
Instructions, GC26-3793 

For the transmission control units and 
terminals in his configuration, the BTAM 
user also needs to know the information in 
the following publications: 
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• Transmission Control Units: 

IBM 2701 Data Adapter Unit, Component 
Description, GA22-6864 

IBM Systeml360 Component Description: 
IBM 2702 Transmission Control, 
GA22-6846 

IBM System/360 Component Description: 
IBM 2703 Transmission Control, 
GA27-2703 

• Start-Stop 'l'erminals: 

IBM 1030 Data Collection System, 
GA24-3018 

IBM 1050 Reference Digest, GA24-3020 

IBM 1050 System Summary, GA24-3471 

IBM 1050 Data Communications System, 
Principles of Operation, GA24-3474 

IBM 1050 Operator's Guide, GA24-3125 

IBM 1060 Data Communications System, 
GA24-3034 

IBM System/360 Component Description: 
IBM 2260 Display Station; IBM 2848 
Display control, GA27-2700 

IBM Systeml360 Component Description: 
IBM 2265 Display Station; IBM 2846 
Display Control, GA27-2731 

IBM 2740 Communications Terminal, 
GA24-3403 

IBM 2740/2741 Communications Terminal 
Operator's Guide, GA27-3001 

IBM 2760 Optical Image Unit, Component 
Description, GA27-3011 

• BSC Sta tions : 

IBM SRL General Information -- Binary 
Synchronous Communications, 
GA27-3004 

IBM System/3 RPG-II Telecommunications 
Programming Reference Manual, 
SC21-7507 

IBM 1130 Functional Characteristics, 
GA26-5881 

IBM 1130 Synchronous Communications 
Adapter Subroutines, GC26-3706 

IBM 2770 System Components, GA27-3013 

IBM 2780 Data Transmission Terminal, 
Component Description, GA27-3005 

IBM 2790 Data Communication System, 
Component Description, GA27-3015 

IBM 2972 Models 8 and 11 General 
Banking Terminal System, Component 
Description, GL27-3020 

IBM 50 Magnetic Data Inscriber, 
Component Description, GA27-2725 

IBM 3270 Information Display System, 
Library Users Guide, GA23-0058 for the 
manuals applicable to the configuration. 

Introduction to Programming the IBM 
3270, GC27-6999 

IBM 3735 Programmable Buffered 
Term1nal, Concept and Appl1cation, 
GA27-3043 

IBM 3735 Programmer's Guide, GC30-300l 

IBM 3740 BTAM/TCAM Programmer's Guide, 
GC2l-507l 

Component Information for the IBM 3780 
Data Commun1cat1on Term1nal, 
GA27-3063 

• Local 3270 Display System: 

IBM 3270 Information Display System, 
Library Users Guide, GA23-0058 for the 
manuals applicable to the configuration. 

To assemble, link-edit and execute a 
BTAM program requires knowledge of the 
information in: 

OS/VS System Generation Introduction, 
GC26-3790 

OS/vS1 System Generation Reference, 
GC26-3791 

OS/VS2 System Generation Reference, 
GC26-3792 

OS/VS Linkage Editor and Loader, 
GC26-3813 

OS/VS JCL Reference, GC28-0618 
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SUMMARY OF AMENDMENTS (April 1975) 

This Newsletter contains a discussion of an application program's response 
to a Request-for-Test message. It also includes a number of minor technical 
and ed1torial changes and corrections. If you are adding Release 4 of VSl or 
Release 3 of VS2, you should, as with the addition of any new release, recompile 
your appl ica tion programs. 

Summary of Amendments Oct 1975 

This Newsletter adds storage estimates for VS2, makes corrections 
to Autopoll information, and includes a number of technical 
corrections. 

Summary of Amendments Sept 1976 

This newsletter contains minor technical and editorial changes and corrections, updated information for 
READYQ and return codes for RESETPL and CHGNTRY macros, a new parameter HI02740 for the 
RESETPL macro. Appendix B the DECB has been corrected and updated. 

Summary of Change. Aug 1978 

New Program Function Support of New 3270 Devices: The following summarizes the new 
devices that BTAM supports: 

NEW 

3274IB 
3274IC 
3276 1,2,3,4 

AITACHMENT 

Local 
BSC 
BSC 

COMPATABLE WITH 

3272 
3271 
3271 

BT AM provides additional capabilities for applications to use the 
large (alternate) display or printer size of the devices attached to 
the 3274 IB and IC and the 3276 1,2,3,4 Control Units. For 
further description of these capabilities see the following two 
sections under "IBM 3270 Information Display System, 
Programming Considerations": 

* Nonswitched Remote 3270 Display System, Line Control and 
Message Transmission. 

* Local 3270 Display System, Read and Write Operations. 

Summary of Changes Jan 1980 

This newsletter contains minor technical and editorial changes; Prepare to Read support for a local 
3274 ModelID Control Unit; Write Structured Field support for a local 3274 Model 10 Control Unit 
and a remote 3274 Model IC Control Unit. 

BTAM provides Prepare to Read support and Write Structured Field support on OS/VSl and OS/VS2 
MVS. 

Fpr more information on these capabilities see the following sections under "IBM 3270 Information 
Display System, Programming Considerations:" 

* Nonswitched Remote 3270 Display System, 
Line Control and Message Transmission 

* Local 3270 Display System, 
Read and Write Operations 

* Local 3270 Display System, 
Prepare to Read Operations 

xiv 



This chapter e'xplains some fundamental 
aspects of computer-based data communica
tions systems (often called teleprocessing 
systems) of the kind accommodated by the 
OS/VS BaRic T€!lecommunications Access 
Method (BTAM). It also explains some basic 
terminology used throughout the publica
tion. Since t.his discussion is intended to 
explain teleprocessing (TP) systems for the 
BTAM user, it does not attempt to encompass 
all kinds of t:eleprocessing systems. 
Although some of the terms defined apply to 
all or most communications systems, other 
terms are limited to communications pro
gramming usagE! or specifically to BTAM. 
l-'loreoVer, concepts and terminology are pre
sented from the programmer's viewpoint, 
rather than fro~ the engineer's. 

Viewed in its most elementary aspect, a 
teleprocessing system consists o~ (1) a 
central cOlI\Put.er and associated transmis
sion control equipment, (2) remote sta
tions, and (3) the electrical circuits 
(called communication lines or data links) 
that connect 1t:he remote stations to the 
central compu1ter (See Figure 1). For the 
purpos~ of this discussion, the central 
computer equipment comprises the central 
processing unit (CPU) and the equipment by 
which the CPU is connected to the communi
cations lines. The generic name of this 
equii)fl\ent is ·transmiss ion control unit 
(TCU). 

The equipment constituting a remote sta
tion can be either a terminal or another 
computer. A :terminal consists of a control 
unit and one or more input and output 
devices, each of which is called a com
ponent of that terminal. Each input device 
and each output device is considered a 
separate component. 

Remote stations in a BTAM-controlled 
teleprocessing system are usually separated 
from the central computer by a distance 
SUfficient tOI require common carrier facil
ities and transnlission techniques to, accom
plish communication between central comput
er and remote! stations. (Communications 
common carri€!rs are companies that furnish 
communica tions services to the public.) 
However, it is the method of connection to 
the central computer, rather than the dis
tance from the computer, that determines 
whether a stcltion is classed as remote. A 
station is considered remote if it is con
nected to thE~ central computer through a 
transmission control unit (TCU). (A sta
tion connectE~d directly to a computer data 
channel is tE~rmed a local station.) Except 
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for the local 3210 display system, OS/VS 
BTAM supports only remote stations, which 
must be connected to the central computer 
by means of an IBM 2101 Data Adapter Unit 
or an IBM 2102 or 2103 Transmission Con
trol. Local 3'210 display systems are con
nected directly to a selector, multiplexer, 
or block multiplexer channel of the central 
computer. 

An operator's console is an input/output 
device whose fUnction is to control the 
operations of the computer. The console 
and its terminal control unit make up a 
terminal that can communicate with the 
operating system and with problem programs 
but cannot communicate with other ter
minals. If the operating system includes 
the Multiple Console Support (MCS) option, 
BTAM can communicate with those operator's 
consoles that are connected to the central 
computer through a 2101, 2102, or 2703 
transmission control unit. 

Note: Appendix J describes the terminals 
and configurations supported by BTAM. 

CATEGORIES OF COMMUNICATIONS LINES 

Communications lines can be categorized by 
several sets of attributes, some of which 
are discussed below. Some attributes have 
significance for the user's BTAM program, 
others need only be specified during system 
generation, the way the attributes of local 
I/O devices are specified. 

LINE AND STATION CONFIGURATIONS 

A communications line can be classified 
according to whether it connects two or 
more than two stations and whether or not 
the electrical connection between the cen
tral com~uter and the station is con
tinuously established. Figure 2 illus
trates a teleprocessing system comprising 
several types of line and station configu
rations, the elements of which are 
explained below. 

A nonswitched line is one that con
tinuously links the stations associated 
with it, regardless of the amount of time 
it is in use for message traffic. This 
kind of line is usually furnished by a com
mon carrier on a contractual basis, between 
specified locations for a continuous 
period, or regularly recurring periods, for 
the exclusive use of one customer. 
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Figure 1. Basic Elements of a Teleprocessing System 

A nonswitched line is called point-to
point if it connects the computer to a 
single remote station: it is called multi
point if several remote stations are con
nected to the line. 

A switched line is one in which an 
electrical connection between the central 
computer and a remote station is estab
lished by dialing, the way ordinary tele
phone calls are made. As in the public 
telephone network, the actual communication 
path for a given transmission is not fixed 
but is automatically selected from a vari
ety of possible paths by common carrier 
switching equipment. 

Each remote station on a switched line 
is continuously connected to the common 
carrier switching center (exchange) by an 
access line, the way a telephone is. A 
telephone number is associated with the 
access line. Similarly, each Teu at the 
central computer is connected to the 
exchange by access lines. Usually, a Teu 
has several access lines, each with its own 
telephone nun,ber; multiple access lines 
permit simultaneous communication with sev
eral remote stations. Each connection of 
an access line at the Teu is called a 
switched line termination or line 
appearance. 

Common carriers usually charge for 
switched lines on a time-used rather than a 
contractual basis. 

A switched line is always considered 
point-to-point, as communication occurs 
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with only one remote station on a line dur
ing any call. Switched line connections 
'are establiShed by manual dial ing or ny 
automatic dialing under program control. 
The dialing operation may be performed at 
the central computer or at the remote sta
tion, and the called station answers manu
ally or automatically. Not all of these 
options are available for all types of line 
configurations and remote stations. Within 
the limitations imposed by equipment or 
programming, the user chooses among them on 
the basis of the requirements of his appli
cation. For example, if the application 
involves collection of batched data from a 
number of remote stations after normal 
working hours, it would be appropriate to 
have each station equipped with an automat
ic answering facility and the central com
puter equipped with the calling facility. 
This would allow the proqram automatically 
to call the unattended stations and receive 
the hatched data. 

DUPLEX AND HALF-DUPLEX TRANSMISSION 

The term duplex applies to a communications 
line that can accommodate data transreission 
in both directions at once. Half-duplex 
lines permit transmission in only one 
direction at a time. In a BTAM-controlled 
teleprocessing system, data transmission is 
always in half-duplex mode: messages are 
never transmitted in both directions at 
once. 
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Figure 2.' Line and Station configurations 
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TRANSMISSION TECHNIQUES 

Transmission technique is the way in which 
data characters are represented on the com
munications line. The two techniques used 
by computers and terminals supported by 
BTAM are start-stop and binary synchronous. 

Detailed explanations of these tech
niques are not given here, since the pro
grammer need not concern himself with them 
except to specify to BTAM which technique 
is used. Binary synchronous communication 
(BSC) is used for high-speed data transmis
sion between the central computer and a 
remote computer or high-speed terminal. 
Start-stop transmission (also called asyn
chronous transmission) is used for data 
transmission at lower speeds between the 
central computer and remote terminals of 
various types. 

TRANSMISSION CODES 

Data can be represented on a communications 
line by any of several transmission codes. 
The code used on a given line is determined 
by the kind of station or the class of sta
tions connected to the line. Some stations 
allow a choice of transmission codes. The 
BTAM programmer must be aware of the code 
used on a line, since he must sometimes 
specify, in the form of bit patterns, cer
tain data characters to be transmitted by 
BTAM. At the back of this manual are 
charts giving the specific bit patterns of 
the characters contained in the character 
sets of the various transmission codes or 
station types. 

LINE CONTROL 

Just as a computing system, with its vari
ety of peripheral input/output equipment, 
requires some means to coordinate the func
tioning of the various parts, the variety 
of I/O equipment making up a teleprocessing 
system requires a discipline to effectively 
manage the flow of message traffic. A sig
nificant difference should be noted, howev
er. In a conventional computing system, 
the various I/O devices are at the service 
of the programmer; the requirements of his 
program and the characteristics of the data 
to be processed largely determine which 
input and output devices are to be acti
vated and when. Moreover, the I/O devices 
are within reach of the computer operator; 
he can intervene when a device malfunctions 
to correct the condition or assign a dif
ferent device. In a teleprocessing system, 
on the other hand, the central computer 
receives data at random from remote sta
tions, and the operator at the central com
puter cannot exercise any direct control 
over remote stations. He cannot, for 
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example, correct a malfunctioning device at 
a remote station. 

A further distinction between a comput
ing system and a teleprocessing. system lies 
in the handling of errors in data. With 
current techniques for transmitting data 
over long distances, errors are frequently 
introduced into message data by unavoidable 
transient line conditions such as crosstalk 
and lightning strikes. Transmission errors 
occur much less often in a computing sys
tem. A discipline for a teleprocessing 
system must accommodate the facility to 
detect transmission errors and, when poss
ible, to correct them (as by retransmitting 
the message containing the errors). If the 
error is irrecoverable, its occurrence must 
be signaled to the user program, so that 
appropriate action can be taken. 

The scheme of operating procedures and 
signals by which a teleprocessing system is 
controlled is called line control (for BSC, 
the term data link control is often used). 
A line control scheme must consider the 
functional characteristics and capabilities 
of the equipment and communication lines 
composing the system, as well as the opera
tional requirements of the system. Some 
specific factors that line control must 
consider are: How is contact to be estab
lished between a sending and a receiving 
station? How is a message to be directed 
to a specific station on a multistation 
line? What happens if two stations try to 
send at the same time? What should be done 
if a station fails to respond to a message? 

Line control can be cla·ssified in two 
ways. The first way is by the transmission 
technique (start-stop or binary synchro
nous) that is used for the line under con
sideration. With each of these techniques 
is associated a set of control characters 
and rules for their use to effect the 
needed functions. Some of the control 
characters are used for both start-stop and 
BSC, while others are peculiar to one or 
the other of the transmission techniques. 
The specific line control characters are 
explained under the discussions of these 
techniques in the section "Line Control and 
Message Transmission". 

The second way in which line control can 
be classified is by the communication line 
configuration with which it is used. For 
example, line control for a switched line 
differs from that for a nonswitched line. 

While the general capabilities and func
tions of a given line control scheme are 
identified in terms of transmission tech
nique and line configuration, individual 
variations in capability and function arise 
from differences in the kind of stations to 
be controlled and from the presence or 



absence in the stations of certain fea
tures. For example, a given line control 
scheme may include the control characters 
needed to indicate occurrence of a trans
mission error and to request automatic 
retransmission, but some types of station 
equipment that use that line control scheme 
may not be capable of error checking or 
automatic retransmission. Generally speak
ing, all stations connected to a given line 
must be designed to use the same line con
trol scheme, and, if a certain capability 
is provided by some stations but not by 
others, the capability cannot be used. 

It is not necessary for the BTAM pro
grammer to specify the line control scheme 
to be used fClr a given line; this informa
tion is provi.ded implicitly during system 
generation and during assembly in the DCB 
macro instruc:tion for the line group of 
which the gi ~'en line is a member. The pro
grammer must, however, have a general unde
rstanding of line control concepts in order 
to correctly structure that portion of his 
program that performs message transmission. 
Also, the programmer must know the meanings 
of each of the line control characters, 
since he must: regularly insert certain of 
them into output areas and arrange his pro
gram to look for them in input areas. 

Line contl~ol functions can be considered 
in two categ()ries: the functions needed to 
establish contact between central computer 
and remote ·s1:.ations and those needed to 
produce ordeJrly flow of message traffic. 

ESTABLISHING CONTACT 

Contact may be established in several ways, 
depending in part upon the line configura
tion involved. 

In some line control schemes one of the 
stations on .a point-to-point nonswitched 
line can -bid.- for use of the line, so that 
it can send .a message to the other station. 
Occasionally both stations may simul
taneously bild for use of the line. When 
this happens, the stations are said to con
tend with each other; a system in which 
this situation can occur is called a con
tention system. The line control scheme 
f or a conten'tion system must provide some 
means for resolving contention, that is, 
determining which of the contending sta
tions is to be given the opportunity to 
send its message. After one station has 
been given control, the other is blocked 
from sending. A contention system is more 
frequently used for a point-to-point line 
configuration (that is, one involving only 
two stations) than for a multipoint confi
guration. BTAM currently provides conten
tion line cOlntrol only for point-to-point 
lines. 

The alternative to a contention system 
is a system in which a control station 
(that is, the central computer) periodical
ly contacts each of t:be remote stations in 
turn and allows it to send any input mes
sages it has ready. (-Ready- means that 
the terminal operator is prepared to enter 
data from a keyboard or that some medium 
such as cards or paper tape has been placed 
in an input device so that the data can be 
transmitted automatically when the control 
.station activates that device.) In this 
kind of system, each remote station has a 
unique identifier consisting typically of 
one or two characters, which, when sent 
over the line by the control station, 
causes that remote station and no other to 
respond. In a BTAM-controlled teleproces
sing system only the control station, that 
is, the central computer, activates sta
tions in this manner. The process of con
tacting in turn each of several stations on 
a line to determine whether any has input 
ready is called polling, and the station 
identifiers are called polling characters. 
Often, the first polling character identi
fies the station, and the second identifies 
a part:icular component from which data is 
solicited. A system in which stations are 
polled is called a polling system (in con
trast to a contention system). 

Although the term polling taken in its 
conceptual sense implies a nonswitched line 
to which are attached several stations, 
each of which is solicited in turn, the 
actual function of polling (that is, send
ing a station identifier) sometimes applies 
as well to a point-to-point nonswitched 
line or to a switched line. In the case of 
a switched line, the central computer may 
dial the telephone number of the station 
(or the station may dial the computer), and 
then the computer transmits the polling 
characters for that station. 

In this discussion of contention and 
polling systems, the distinction between 
the two was based on establishing contact 
for the purpose of receiving input data 
from a remote station. The distinction is 
less clear in the case of output data. In 
either a contention or a polling system, 
the central computer must send a station 
identifier to select the specific station 
that is to receive an outgoing message. 
The station identifier in this case is 
called addreSSing characters (or selection 
characters), and the process is called ad
dressing (or selection). As with polling 
characters, the first addressing character 

.may identify the station, and the second, a 
particular component. 

switched Lines 

It should be understood that, in the case 
of a switched line, the polling and ad-
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dressing fUnctions are independent of 
whether the central computer or a remote 
station initiated the telephone connection. 
Typically, the operator at a remote station 
dials the computer only when the remote 
station has data to send to the computer, 
and the computer therefore polls the sta
tion after the line connection is estab
lished. Similarly, the central computer 
may dial a remote station only when the 
computer has data to send and therefore 
addresses (or selects) the remote station. 
These conventions do not always prevail, 
however. For example, some applications 
require that certain stations be polled 
after working hours when the stations are 
unattended. With the proper common carrier 
eqUipment at the station, the computer can 
dial the station and then poll the input 
devices that the operator previously loaded 
with, for example, a deck of cards or a 
paper tape. 

In establishing contact over a switched 
line, two situations should be avoided. 
First, dialing a wrong number can result in 
establishing contact with a station other 
than the one intended. Second, an unau
thorized station, if provided with the 
telephone number of the central computer, 
could establish contact (assuming that the 
polling or addressing characters corres
ponded to the characters for authorized 
stations) • 

To prevent message transmission under 
either of these circumstances, identifica
tion verification may be used. (This is an 
optional facility available for certain 
kinds of stations.) In order to use this 
facility, each remote station that is per
mitted to call the computer over a specific 
switched line termination (that is, by cal
ling a specific telephone number), must 
have an identification sequence that it 
automatically sends after the line connec
tion has been established. The program 
compares the received sequence against a 
programmer-defined sequence. If they 
match, message transmission can proceed; if 
they differ, BTAM Signals the fact by set
ting a flag bit and inhibits message trans
mission. The user's program must check the 
flag bit and take appropriate action, which 
ordinarily is to break the line connection. 

If the remote station is a computer, the 
identification sequence is provided by the 
programmer, and each computer, central and 
remote, can check the identity of the 
other. If the remote station is a termi
nal, the sequence is mechanicaily or 
electrically established when the terminal 
is installed, and only the central computer 
can perform the checking function. 

Because the central computer has no way 
of uniquely identifying a station that 
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calls it, all polling and addressing char
acters and identification sequences must be 
the same for any station that is to be per
mitted to call in over a given switched 
line termination. 

The function of identification verifica
tion is not applicable to nonswitched 
lines, since the user determines, when the 
teleprocessing system is installed, which 
stations are to be connected to a specific 
nonswitched line. 

Terminal Lists 

When establishing contact with a remote 
station, the BTAM program gets the tele
phone numbers, polling or addressing char
acters, and identification sequences needed 
from a control table called a terminal 
list, which the programmer generates during 
assembly using a BTAM macro instruction 
provided for this purpose. The structure 
and contents of the terminal list vary 
according to the kind of line configuration 
and the remote station for which the list 
is being generated. (Terminal lists are 
not used for contention systems.) 

Positive and Negative Responses 

The discussion of how contact is estab
lished between stations has considered only 
the action taken by the originating station 
(that is, the station that initiates the 
contact). Before message transmission can 
proceed, the responding station (the sta
tion being contacted) must indicate to the 
originating station whether or not it is 
ready to receive or send a message. This 
indication is generally called a response 
or answerback, and it is termed positive if 
the station is ready, negative if it is not 
ready. The specific characters used for 
positive and negative responses vary with 
the type of station and the kind of line 
control (start-stop or BSe) under 
consideration. 

BUFFERING 

Buffering is a data management technique 
often used in conventional (nonteleproces
sing) application, because, by permitting 
greater utilization of input/output areas, 
it minimizes the amount of main storage 
needed for these areas. This advantage is 
even more evident in a teleprocessing sys
tem, especially one involving many communi
cation lines and varying message lengths. 

Each Read or Write operation that 
involves transfer of text data between a 
central computer and a communication line 
requires that an input or output area be 
assigned to that line. However, to per
manently aSSign main storage areas to each 



communication line is wasteful, because 
these areas (ire idle except during the 
relative small proportion of time that text 
transfer to or from the communication line 
is in progress. 

Because data transfer operations are 
virtually never in progress simultaneously 
on more than a small proportion of the 
lines in a s~,stem, only a relatively small 
number of main storage areas are needed to 
service many communication lines. Buffer
ing permits t.hese areas to be shared among 
the lines. 

Buffering involves defining a group (or 
pool) of main storage areas called buffers, 
aSSigning buffers from this pool to Read 
and Write opE~rations as needed, and then 
returning thE~m to the pool when they are no 
longer needed, so they may be used for sub
sequent Read or Write operations. 

When the buffer pool is formed, all buf
fers are chained together by placing a link 
field containing the address of the next 
buffer in th~~ chain in the first fullword 
of each buffE~r. The link field of the last 
buffer contains zeros. Adjacent buffers in 
a chain are not necessarily in contiguous 
storage locat: ions. 

Buffers CCln be withdrawn from the pool 
singly or in chains. A buffer control 
block (BCB) clssociated with the pool always 
contains the address of the first available 
buffer of th()se remaining in the pool. 
When buffers are returned to the pool they 
are automati<::ally inserted into the chain. 

A control block associated with each 
Read and Wri t.e operation contains the 
address of the first buffer in the buffer 
chain that is assigned to the operation, so 
the programm4~r can always determine the 
address wher4~ the received data begins or 
where the da1::a to be sent must be placed. 

BTAM and OS/VS automatically perform the 
functions nec::essary to set up a buffer pool 
when the pr09rammer provides certain infor
mation, such as the number of buffers he 
requires and the length of each. (All buf
fers in a pool have the same length). In 
addition, BTAM can automatically obtain 
buffers from the pool and provide them to 
the Read or l~rite operation; this is called 
dynamic buffc~r allocation or dynamic buff
ering. If the programmer does not specify 
the use of d~{namic buffering, the program 
must request the required number of buffers 
before initia.ting the Read operation. This 
is called ~)grammer buffering. 

DYNAMIC BUFFERING 

As mentioned earlier, buffering in general 
provides a significant increase in main 
storage utilization; dynamic buffering 
further increases the utilization. With 
~rogrammer buffering, the programmer must 
anticipate the length of the message to be 
received; if messages can be of different 
lengths, he must request enough buffers to 
accommodate the longest message that can be 
expected, even though messages of this 
length are infrequently received. Further
more, all buffers are provided in advance 
of the Read operation, even though they 
will not all be used at once. 

When dynamic buffering is used, however, 
buffers are obtained singly (by means of 
~rogram controlled interrupts) as the Read 
operation progresses. Only as many buffers 
as needed are obtained; when BTAM detects 
an ending character in a buffer, it does 
not get any more buffers. Besides allowing 
delayed acquisition of buffers, dynamic 
buffering allows buffers that are no longer 
needed to be progressively released to the 
buffer pool, instead of remaining idle 
until the end of the Read or Write opera
tion and then being released as a group. 
This technique is possible, because, with 
dynamic buffering, BTAM sets a completion 
code in the high-order byte- of each buffer 
when the Read or Write operation has 
finished filling or emptying the buffer. 
This is the same kind of completion code 
that is set in the event control block 
(ECB) at the end of the entire Read or 
Write operation. The program can check 
each buffer in turn for this completion 
code and release the buffer when the code 
is set. 

Whether or not dynamic buffering is em
ployed, BTAM does not release buffers that 
contain data. The programmer must do this 
himself, and failure to do so results in 
exhaustion of the buffer supply. Should 
this occur, no more Read or Write opera
tions can be performed. 

To summarize, dynamic buffering maxi
mizes buffer utilization by (1) obtaining 
only as many buffers as are needed for an 
operation, (2) obtaining them just before 
actual use, and (3) allowing the programmer 
to release them one at a time immediately 
after use. 

Further information on buffering will be 
found in the section -Buffer Management.-

CONVENTIONS USED IN THIS PUBLICATION 

To explain the use of BTAM, this publica
tion must frequently express functional 
relationships between different parts of a 
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teleprocessing system, at varying levels of 
detail. To express these relationships 
clearly and concisely requires that certain 
conventions be observed. 

Station, Computer c Terminal: The term sta
tion, when not qualified, refers to any of 
the computers and terminals, whether cen
tral or remote, connected to a BTAM
controlled communications line. Central 
computer means the computer in which the 
user program under consideration is rUn
ning. Where the unqualified word computer 
appears, it means the central computer. 

The general term remote station denotes 
a computer or terminal being controlled by 
the central computer. Where the context is 
appropriate, the specific term remote com
puter or remote terminal is used. For 
example, in discussions limited to start
stop communication lines, the phrase remote 
terminal is generally used, since start
stop lines do not accommodate remote compu
ters. In discussions of binary synchronous 
lines, however, the more general phrase 
remote station is used, since SSC lines 
accommodate both computers and terminals. 

Direction of Transmission: The terms input 
and output are always used relative to the 
computer in which the BTAM program under 
consideration is being run. Thus, whether 
BTAM is running in the central computer or 
a remote computer, input denotes data 
transmission from the remote station, and 
output denotes data transmission from the 
central computer. 

In expressing a specific direction of 
transmission, the sending and receiving 
stations are always identified: as in 
"transmission from the central computer to 
a terminal." The phrase "transmission 
between the central computer and a termi
nal," on the other hand, implies transmis
sion in either direction. 

Data, Messages, Text, Control Characters: 
The term data is the most general of these 
terms: with respect to communication lines, 
it refers to any sequence of transmission 
code bit patterns, whether the patterns 
represent graphic characters, control char
acters, or binary information. Message 
means any sequence of data characters, con
sidered as a Unit, and includes any control 
characters necessary for transmission on a 
communications line. Text refers to the 
data characters comprising the information 
to be conveyed, such as plain language or 
binary data. Control characters are char
acters needed either to control transmis
sion on the line (called line control or 
data link control characters) or to activ-
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ate mechanical or formatting functions at a 
station (end-to-end control characters). 
Examples of line control characters are 
SOH, STX, and EOT (start of heading, start 
of text, end of transmission). Examples of 
end-to-end control characters are CR, LF, 
VT, and BEL (Carriage Return, Line Feed, 
Vertical Tab, Bell). 

Usually, the name of a character and the 
function it performs are the same, for 
example, an EOT character indicates the end 
of transmission. In some cases, however, a 
particular function is effected by a dif
ferent character or character sequence. 
For example, the EOA (end-of-address) 
character is sometimes used as a positive 
response signal, and for certain non-IBM 
terminals the characters FIGS H LTRS are 
employed as an end-of-transmission 
sequence. Where these disparities of func
tion and character name occur, the intended 
meaning is made clear. 

The text portion of an output message is 
given by the user to BTAM in a work area or 
buffer. The user also must provide certain 
line control characters in the buffer. 

Read and Write Operations: The sequence of 
events by which data characters are sent or 
received is called a Read operation for 
input messages and a Write operation for 
cut put messages. 

Each Read or Write operation is proQuced 
by a READ or WRITE macro instruction issued 
by the user's program (except for some 
operations performed automatically by error 
recovery procedures and online testing fa
cilities>. The term Read (or Write> opera
tion may be qualified at several levels. 
For example, the phrase "Read operation" 
refers to any of several types of Read 
operation: the phrase "Read Initial opera
tion" refers to any of several variations 
of Read Initial operations, and so on. 
Where a specific type is intended, the 
corresponding type code is usually given., 
as in "Read Initial Conversational (TIV) 
operation." 

A Read or Write operation is performed 
by a sequence of commands executed by the 
channel to which the TCU is connected. 
These channel commands cause the TCO to 
transmit data characters and control sig
nals on the line or, conversely, to respond 
to data characters and signals received 
from the line. 

In discussions of Read and Write opera
tions, the term command means a channel 
command, as represented in main storage by 
a channel command word (CCW). 



BTAM macro instructions, like other operat
ing system macro instructions, are written 
in the assembler language and accordingly 
are subject to the rules given in OS/VS and 
DOS/VS Assembler Language. BTAM macro in
structions, like all assembler language 
macro instructions, are coded in this 
format: 

..---------T-·--------~-------------------, 
I Name I Ol~eration I Operands I 
~---------+-·---------+-------------------i ISymbol orl~icro NamelOne or more operandsl 
I Blank I Iseparated by commas I L _________ ~_. _________ J. __________________ J 

The opera:nds are us ed to specify the fa
cilities to be included, services to be 
performed, a:nd various parameters needed by 
BTAM. Operands are coded according to the 
following rules. 

POSITIONAL OPERANDS 

Positional operands are shown as either 
small letters or capital letters. Small 
letters describe the kind of information to 
be coded; capital letters indicate the 
exact characters to be coded. 

If the op,erand is shown as small letters 
(for example, inarea), substitute for it 
one of the v'alues shown in the macro 
instruction format chart, Appendix G. 

If the ot;:lerand is shown as capital let
ters (for elC:ample, OPENLST), code it exact
ly as shown. 

Code coma~s and parentheses exactly as 
shown. If aLn optional operand is omitted, 
a comma must: still appear, except following 
the last opE!rand coded. 

KEYWORD OPERANDS 

Keyword opel:'ands are shown as a word in 
capital let1:ers, followed by an equal sign, 
followed by (1) a descriptive word or 
phrase in SD~ll letters or (2) a specific 
character Oll:" sequence of characters in 
capital let1:ers. 

If small letters follow the equal sign, 
code the ke~iword and equal sign exactly as 
shown, and ~:;ubstitute for the word or 
phrase in mnall letters one of the values 
shown in th4e macro instruction format 
chart. 

BTAM MACRO INSTRUCTION FORMATS 

If a specific character sequence follows 
the equal sign, code the entire operand 
exactly as shown. 

Code commas and parentheses exactly as 
shown. Unlike positional operands, no 
comma need be coded in place of an omitted 
optional keyword operand. 

CONTINUATION LINES 

The operand field of a macro instruction 
can be continued on one or more additional 
lines as follows: 

1. Enter a continuation character (any 
nonblank character that is not part of 
the operand coding) in column 72 of 
the line. 

2. continue the operand field on the next 
line, starting in column 16. All 
columns to the left of column 16 must 
be blank. 

The operand field being continued may be 
coded in one of two ways. You may code the 
operand field through column 71, with no 
blanks, and continue the coding in column 
16 of the next line, or you may truncate 
the operand field at the end of an operand 
(including the comma that follows the 
operand), and start the next operand in 
column 16 of the next line. 

Examples: 
r-----T---------~--------------------T--_, 
IName I Operation I Operand IColl 
1 I I 172 I 
r-----+---------+----------------------+---i INAME110Pl IOPERAND1,OPERAND2,OPElx I 
I I I RAND3, OPERAND 4 ,OPERAN I X I 
I I ID5,OPERAND6 THIS IS I I 
I • I I ONE WAY I I 
~-----+---------+---------------------+---i INAME210P2 IOPERAND1,OPERAND2, IX I 
I I I OPERAND 3 , THIS IS IX I 
I I IOPERAND4 ANOTHER I I 
I. I I WAY' I L _____ ~ _________ ~-___________________ J. ___ J 

CODING AIDS 

The symbols [ ] (brackets). { } (braces), 
and ••• (ellipsis) are used to aid in 
defining macro instruction formats; they 
are never coded. Their meanings are as 
follows. 
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( ] 

{ } 

indicates that the enclosed operand is 
optional, or is coded under certain 
conditions. If more than one operand 
is stacked within brackets, one of the 
items, or none, may be coded. If one 
of the choices is underlined, the 
option associated with that choice is 
assumed to be specified if the operand 
is not coded. 

indicates that one of ~he enclosed 
operands must be coded. 

defines the limits of a syntactical 
unit, if the unit consists of more 
than one operand, for example, 
({operandone,operandtwo}, ••• ). The 
{ } and ellipsis signifies that the 
two operands may be repeated in sets. 
The enclosing parentheses must be 
coded. 
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Defining a teleprocessing system means 
specifying to BTAM and OS/VS the charac- . 
teristics of the communications lines, 
TCUs, and re'mote stations comprising the 
system. Using this information, OS/VS 
establishes the appropriate program inter
taces between the user program and data 
management I/O routines. 

During system generation, the programmer 
must specif~' the types of TCUs and remote 
stations making up the teleprocessing sys
tem and the features associated with each 
TCU and station. Appendix 0 explains how 
to code syst.em generation macro instruc
tions to pre1vide this information. (See 
the OS/VS1 or OS/VS2 system generation 
reference mamual for general inforrration 
about the system generation procedure.) 

During assembly and during program 
execution, t:he programmer must define com
munications line groups and terminal lists, 
as explained below. 

For infoJrmation about defining the local 
3210 display system and about attention 
interruption handling, see the section "IBM 
3270 Infor~ltion Display System -- Program
ming Consid.arations." 

DEFINING COMMUNICATIONS LINE GROUPS 

A communications line group is a logical 
association of lines having characteristics 
similar enolllgh that the same channel pro
grams can be used for all lines in the 
group. These characteristics are as 
follows: 

• All lines in a group must be start
stop, or all must ce BSC; both types 
cannot be mixed in the same group. 

• All lin,es must be of the same type. 
For start-stop lines, this means that 
all lillles in the group must be non
switched, or all must be switched. For 
BSC lines, all lines in the group must 
be nons,witched point-to-point, non
switche~ multipoint, or switched 
point-t.o-point. 

• All rel1~ote terminals connected to 
start-stop lines in a group must be of 
the same type, must have the same fea
tures, and must use the same transmis
sion code. 

• All reDlote stations connected to BSC 
lines in a line group must have the 

DEFINING THE TELEPROCESSING SYSTEM 

same features and must use the saffie 
transmission code, but they need not 
all be of the same type. That is, more 
than one type (for example, Systerr/370 
Model 135, 1130, 2770) can be connected 
to the same nonswitched multipoint 
line, or more than one type can call or 
be called by the central computer over 
the same switched line termination 
(that is, the same telephone number at 
the central computer). 

• Any optional functions that are speci
fied apply to all lines in the group. 
For example, if dynaffiic buffering is 
specified for the line group, all lines 
must use dynamic buffering. 

• Do not assign more than 60 lines to a 
DeB line group. 

Communications line groups are treated 
as data sets, although they do not conform 
to the usual definition of data set (a 
named, organized collection of logically 
related records). Like other data sets, a 
communications line group is represented by 
a data control block (DCB), which is 
defined using the DCB macro instruction. 

You may establish a line group in- either 
of two ways. First, you may specify during 
system generation what lines are tc consti
tute the group and symbolically identify 
the group during program execution by means 
of the UNIT parameter of a DO ~tatement. 
Second, you may specify the makeup of the 
group during program execution, again using 
UNIT parameters on DD cards. Whichever 
method is used, during system generation 
you must identify to OS/VS (1) what kind of 
TCU is connected to each line and (2) what 
kind of terminals (start-stop) or what type 
of line (BSC) is associated with each line 
address. 

A series of examples will make this 
clear. Assume that the teleprocessing net
work includes seven lines -- five start
stop and two BSC lines. Assume further 
that IBM 1050 terminals are connected to 
the five start-stop lines, and that any 
type of BTAM-supported BSC station is con
nected to the two BSC lines (see Figure 3). 
(The decision as to what types of' reroote 
stations are to be connected to which lines 
is part of installation planning; this 
exam~le assumes that the decision has 
already been made.) 
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TCU 
Line 
Address 

Station 
Type 

Control 021----1050 
Unit 022 1050 
Position 025 1050 

2702 027 1050 
~E 1050 

02 

Chonnel 

03 

031---(SSC) 
2703 

033--_(BSC) 

F1gure 3. Sample Line Addresses and Asso
ciated TCU and Station Types 

Before estatlishing the makeup of a line 
group, you must specify with IODEVICE macro 
instructions the type of TCU (2701, 2702, 
or 270) and tne type of terminal (for 
start-stop lines) or type of line (for BSC 
lines) associated with each line address. 

10DEVICE UNIT=10S0,ADDRESS=021, 
TCU=270 2, •.. 

IODEVICE UNIT=10S0,ADDRESS=022, 
TCU=2702, •.. 

10DEVICE UNIT=1050,ADDRESS=025, 
TCU=270 2, •.. 

IODEVICE UNIT=10S0,ADDRESS=027, 
TCU:::270 2, •.. 

IODEVICE UNIT=1050,ADDRESS=02E, 
TCU= 270 2, .•. 

IOOEVICE UNIT=BSC3,ADCRESS=031, 
TCU=2703, .•. 

IODEVICE UNIT=BSC3,ADDRESS=033, 
TCU=2703, ••. 

Notice that the UNIT operands in the 
first five macro instructions specify the 
type of terminal, and those in the remain
ing two macro instructions specify -asC3,· 
a value that represents the type of line, 
in this case nonswitched multipoint. For a 
nonswitched point-to-point line you would 
specify BSC1; for a switched point-to-point 
line, BSC2. See the description of the 
IODEVICE macro instruction in Appendix D. 

In these macro instructions, the three
digit addresses represent communications 
lines rather than specific devices, as 
would be the case in defining local I/O 
equipment. The ellipses represent other 
appropriate IOOEVICE operands, including 
FEATURE, ADAPTER, and SETADDR. These are 
explained in Appendix D. 

Assume now that you wish to establish 
three line groups from the seven lines, as 
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~how~ in Figure 4. Two examples show how 
to do this. 

Example 1: To define the groups during 
syste!\l generation, you would code a UNIT
NAME macro instruction for each line group: 

UNITNAME UNIT=(021,022,025,02E) ,NA~E=GROUP1 
UNITNAME UNIT=(027),NAME=GROUP2 
UNITNAME UNIT=(031,033),NAME=GROUP3 

During program execution, you would associ
ate these line groups with specific data 
control clocks in your program by issuing 
for each group a DO statement identifying 
the group by its name, and indicating the 
number of lines in the group: 

//OOGRPl DO 
//DOGRP2 DO 
//00GRP3 DO 

UNIT=(GROu~l,~), ••• 
UNIT=(GROUP2,1), ••• 
UNIT=(GROOP3,2), ••. 

The name of the DO statement (for example, 
COGRP1) must be the same as the OONAME 
parameter in the data control block. In 
the foregoing DO statements, the number of 
lines indicated for each group is the same 
as the number of lines specified during 
system generation in the UNITNAME macros. 
You may, however, specify any lesser number 
of lines to be in the group when yeu issue 
a 00 statement. Lines are always included 
teginning with the lowest line address. 

For exam~le, if you code 

//DOGRP1 DO UNIT=(GROUP1,2), ••• 

the two lines associated with the two low
est addresses in the original four-line 
grou~, 021 and 022, constitute the group. 

ExamEle 2: Alternatively, you may elect 
not to define the groups during system 
generation but to identify the lines in the 
group individually during program execu
tion. To do this, code a separate DO 
statement for each line, specifying the 

Line -Address 

reu I g~ ----------..- } Line Group I 

1:;: ~~~ - Line Group 2 

TCU 

Figure ~. Sample Line Group Makeup 



actual line address (instead of the name of 
a line group, as in example 1): 

IIDDGRPl Dr> 
II Dr> 
II Dr> 

UNIT=021, ••• 
UNIT=02E, ••• 
UNIT=027, ••• 

These DO statements establish a group 
containing -t:.hree lines. 

Even if you have defined a line group by 
using a UNITNAME macro instruction during 
system generation, you may redefine it by 
using 00 stcltements as shown in this 
example. 

Relative Line Numbers: In REAO and WRITE 
macro inst~lctions, you must specify the 
line over which the Read or Write operation 
is to take place. Rather than specify an 
actual line address, you code in the macro 
a relative line number (RLN), which refers 
to the nume:r:ical position of the actual 
line address relative to other lines in the 
group. Thu:s, in Example 1, the relative 
line number.s are as shown in Figure 5; in 
Example 2, ;as shown in Figure 6. (In 
Example 2 four lines are not defined in any 
group. ) 

If you define a line group during system 
generation, using the UNITNAME macro 
instruction, the relative line numbers are 
assigned so that they represent an ascend
ing numerical order of addresses, regard
less of the actual sequence in which the 
addresses were arranged in the macro 
instruction. If, however, you define a 
line group by a sequence of 00 statements, 
relative line numbers are applied in the 
same sequen.ce in which the 00 statements 
are coded. 

See Appe:ndix D for further inf ormation 
about syste!m generat ion macro instructions 
involved in. generating a BTAM system, and 
see the OS/VS1 or OS/VS2 system generation 
reference manual for complete information 
about systE!m generation procedures. 

TCU 

Line 
Address I ~~~-------~ .. : ~tE ~ } line Group 1 

JIi 027 -+-RLN 1 - line Group 2 
\@[ 02E ~ RLN 4 

Teu I:::=:~::} u~ Gro~ 3 

Figure 5. Relative Line Numbers for 
Example 1 

TCU 

line 
Address 

.
'.Im ---- 031----I
tt 

1 ---033----

Figure 6. Relative Line Numbers for 
Example 2 

DCB (Data Control Block) Macro Instruction 

The DCB macro instruction defines the 
structure of a data control block and 
includes in it certain information that you 
have coded in the macro instruction. You 
~ust issue a separate DCB macro instruction 
for each line group data set. 

Of the parameters that appear in the 
data control block, you must code certain 
ones in the macro instruction; others ei
ther may be coded in the macro instruction 
or may be supplied from an alternate 
source. The alternate source for an 
operand is indicated in the description of 
the operand, as follows: 

• PP means you can enter the parameter 
into the data control block yourself 
during program execution at any time 
prior to opening the line group data 
set. 

• OE means you can enter the parameter 
into the data control block yourself 
during program execution at any time up 
to and including the DCB exit taken 
during the opening process. 

r-------T----------T----------------------, 
I Name IOperation IOperands I 
~-------A---------------------------------I Isymbol loeB Ikeyword operands I L _______ ~ __________ ~ ______________________ J 

symbol 
is the name of the DCB macro instruc
tion. It must be specified. 

keyword operands 
are the operands that can be included 
(see Figure 7). 

The format of the data control block is 
shown in Figure 8. The contents of the 
fields in the DCB are described in Figure 
9. 
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r---------------------------------------------------------------------------------------, jKeyword Operand and Description (paI~ 1 of 5) I 
~---------------------------------------------------------------------------------------~ 
IDSORG=CX I 
I identifies the data set organization as that of a communications line group. I 
~---------------------------------------------------------------------------------------~ I MACRF=(R) I 
I MACRF=(W) I 
I MACRF=(R,W) I 
I specifies that access to the line group is to be gained with READ or WRITE macro I 
I instructions or both. Whichever option is coded, BTAM permits access with both I 
I READ and WRITE macro instructions. This operand is required. I 

~--------------------------------------------------------------------------------------~ I (DDNAME=ddname] (Alternate source: pp) I 
I is the name that appears in the DO statements associated with this data control I 
I block. If this operand is omitted, and no value is provided through an alternate I 
I source, the job is terminated. I 
~---------------------------------------------------------------------------------------~ I (BUFNO=number of buffers] (Alternate source: OE) I 
I is the number of buffers to be obtained by BTAM during open, if you wish BTAM to I 
I provide a buffer pool. Up to 225 buffers can be specified. You need not code I 
I this operand if BTAM is not to obtain a buffer pool. I 

~-------------------------------------------------------------------------------------~ 1 (BUFL=buffer length] (Alternate source: OE) I 
I is the length in bytes of the buffers making up the buffer pool, whether you pro- I 
I vide the pool or BTAM provides it. The maximum value for BUFL is 32,760. A I 
I minimum limit on buffer length applies to BSC line groups under certain condi- I 
I tions (see WProgramming NotesW under wREAD and WRITE Macro Instructions. w Speci- I 
I fy this operand for all applications using buffers. BUFL must be a multiple of I 
I four. I 

t---------------------------------------------------------------------------------------~ 
I (BUFCB=buffer control block address] (Alternate source: OE) I 
I specifies the address of the buffer control block for a buffer pool you provide. I 
I If you wish BTAM to provide the buffer pool, omit this operand, and code the I 
I BUFNO and BUFL operands. I 
~--------------------------------------------------------------------------------------~ 
IlEXLST=exit list address] (Alternate source: PP) I 
I specifies the address of a BTAM program exit list, if you wish to provide one. I 
I Only the DCB exit may be used. I 
~--------------------------------------------------------------------------------------~ I (BFTEK=D] (Alternate source: OE) I 
I specifies that dynamic buffering is to be used for this line group. If dynamic I 
I buffering is specified, a buffer pool must be defined. I 
t---------------------------------------------------------------------------------------~ I (LERB=line error block address] (Alternate source: OE) I 
I specifies the address of the line error recording block. This operand is valid I 
I only if C is coded among the EROPT operand options. I 
~--------------------------------------------------------------------------------------~ I (EROPT=code] (Alternate source: OE) 
I specifies the error recovery, error recording, and online test options to be pro-
I vided for the line group. 
I E 
t specifies that the basic error recovery procedures (ERP) are to be provided for 
I the line group. If EROPT is omitted, E is assumed. 
I R 
I specifies that text-read errors are to be retried in addition to the basic error 
I recovery procedures. This option is valid only for the following terminals: 
I 1050 terminals (valid for the card reader and paper tape reader only if line 
I correction feature is installed), 2740 terminals with checking feature, and 2260 
I terminals. Do not specify EROPT=R if dynamic buffering is to be used (BFTEK=D), 
I because the use of dynamic buffering precludes the retrying of text-read errors. 
I (See the discussion under N, below, for considerations for AT,T 83B3 and WU llsA 
I terminals.) L ______________________________________________________________________________________ ~ 

Figure 7 (Part 1 of 5). Keyword Operands for the BTAM DCB Macro Instruction 
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r---------------------------------------------------------------------------------------, 
IKeyword Operand and Description (part 2 of 5) I 

~---------------------------------------------------------------------------------------~ I W 
I specifies text-write errors are to be retried in addition to basic error recovery 
I procedures. This option is valid for all start-stop terminals, except World 
I Trade telegraph terminals. It is invalid for BSC stations. It results in an 
I additional copy of the message for each retry (except for the 2260 with the line 
I address feature and the 1050 card punch and paper tape punch with the line 
I correction feature). This parameter is ignored for BSC and World Trade telegraph 
I terminals. Do not specify EROPT=W if dynamic buffering is to be used (BFTEK=D), 

C 

N 

T 

because the use of 'dynamic buffering precludes the retrying of text-write errors. 

specifies that threshold error counts and' cumulative error counts are to be main
tained in the line error recording block (LERB) for the line for data check, 
intervention required, and nontext time-out errors. 

specif:ies that no error recovery procedures are to be provided for the line 
group. This parameter and E, R, W, and C are mutually exclusive. This parameter 
is in\ralid for BSC stations; if coded, it is ignored. It is recommended that 
EROPT=:N be coded for AT&T 83B3 and WU 115A terminals if dynamic buffering is spe
cified (BFTEK=D), because BTAM does not ~erform error retry either before or 
after start of text transfer when dynamic buffering is used for terminals of 
these types. If EROPT is omitted, or E, ER, or R is coded in the EROPT operand, 
ERP rc>utines are unnecessarily loaded into the system, as they will remain 
unused. 

specifies that the online test facility is to be used for the line group. This 
option is valid for all IBM stations with or without error recovery procedures. 
To receive standard IBM maintenance for a remote or local 3270 display system, 
this option must be specified. 

Note: Th~~ parameters E, R, W, C, and T may appear in any combination. The parameter 
N may app~~ar alone or with T. Commas must not be coded in this parameter. Example: 
EROPT=REC~oJT. When EROPT (any combination of E, R, W, and C) is coded in the DCB 
macro ins1truction, the user automatically gets the Outboard Recorder (OBR) and the 
Statistical Data Recorder (SDR) facilities for this line group. (These are facili
t.ies used by the customer engineer.) Error recovery procedures are required for BSC 
stations. For BSC line group data sets C and T are the only valid EROPT options; all 
other option codes are ignored. For World Trade telegraph terminals, E, C, andN are 
the only 'valid EROPT options; all other option codes are ignored. For the local 3270 
display system, E and T are the only valid EROPTo~tions; all other option codes ~re 
ignored. 

~-r~~~~!J-----------------------------------------------------------------------------1 

LD 

specifies that the line group contains locally attached devices. 
BS 
specifies that BSC is to be used and causes a 44-byte field to be added to the 
DCB. This field contains the line control characters in the transmission code 
be used. 

WT 
must be coded if the line group contains World Trade telegraph terminals or if 

I 
I , 
I 

to I 
I 
I 
I 

any of the keyword operands IAM,WRU, MON, r-!ONDIY,ECM, and EOT are coded. I 
~----------.-----------------------------------------------------------------------------~ 
\ [~lODE=( USC), [CNTRL), [~}[~]») (SSC line group only) \ 

I IBC I 
I speci.fies that the transmission control unit (TCU) at the central computer is to I 
I operate in EIB (Error Information Byte) mode. EIB mode is discussed in the Gen- I 
I eral Information section of the BSC Read and Write Operations chapter. I 
I CNTRL I 
I should be coded if the central com~uter (this System/370 ) is to be given control I 
I when contention occurs on a point-to-point nonswitched line. It should be I 
I omitted if the remote station is to be given control. I L ________________________________________________________________________________________ J 

Figure 7 I(Part 2 of 5). Keyword Operands for the BTAM DCB Macro Instruction 
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r---------------------------------------------------------------------------------------, 
IKeyword Operand and Description (part 3 of 5) I 

.---------------------------------------------------------------------------------------~ 
A 
-specifies that communications are to be through the 2701 Data Adapter Unit's Dual 

Communication Interface A. 
B 

A 

specifies that communications are to be through the 2701's Dual Communication 
Interface B. This parameter may not be coded if this feature is not present on 
the 2701. 

-specifies use of the transmission code designated by Code A for 2701 Data Adapter 
Unit Dual Code Feature. 

B 
specifies use of the transmission code designated cy Code B for 2701 Dual Code 
Feature. This parameter may not be coded if this 'feature is not present on the 
2701. 

~-----------------------------------------------------------------------~---------------~ 
IlCODE=transmission code] (BSC line group only> I 
I I 
I EBCDIC I 
I specifies transmission in Extended Binary Coded Decimal Interchange Code. I 
I I 
I USASCII I 
I specifies transmission in United States of America Standard Code for Information I 
I Interchange. I 
I I 
I TRANSC I 
I specifies transmission in six-bit Transcode. I 
~---------------------------------------------------------------------------------------~ 

[ , READYQ={ 0 }J I 
relexp I 

specifies the action that BTAM takes when polling a local 3270 device on a I 
Read Initial operation, if a device previously not ready is turned on. 1 

o 
specifies that BTAM issues a RESETPL for the user when it discovers that a 
device previously not ready has become ready during Read Initial processing 
by sending Device End to the channel. After a Read Initial is issued, BTAM 
checks for attention interruptions before checking for devices that have 
become ready. The relative line number of the device that became ready is 
in the DECD at location DEPOLPT+3. 

relexp 
specifies the address of a user routine that is asychronously scheduled when 
a device that was previously not ready sends Device End to the channel. The 
user routine might, for example, Write Erase to clear the device's buffer. 
The routine receives control in problem program state, operating under the 
protection key of the user's task. Upon entry, register one contains in the 
high-order byte the relative line number of the device that became ready; the 
low-order three bytes contain the address of the DEB that defines the devi
ce's line group. Standard register save conventions are expected. 

Note: If READYQ is omitted, an Intervention Required is posted as a per
manent I/O error. If READYQ is specified, DEVD and LERB cannot be speci
fied. 

I 
I 
I 
I 
I 
I 
I 

-----------------------------------------------------_--_______________________________ J 

Figure 7 (Part 3 of 5). Keyword Operands for the BTAM DCB Macro Instruction 
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r------------·---------------------------------------------------------------------------, 
I Key,;orc Oper,and and Description (part 4 of 5) I 
r---------------------------------------------------------------------------------------, I The following six operands apply only to line groups for World Trade tele- I 
I graph terminals: I 
r.-----------.---------------------------------------------------------------------------i 
I [MON=YESJ I 
I MON=NO I 
I I 
I YES I 
I specifies that each terminal of the line group is equipped with the optional I 
I Motor-On feature. I 
I I 
I NO I 
I specifies that the terminals are not equipped with the Motor-On feature. NO is I 
I assumed if this operand is omitted. I 
~--------------------------------------------------------------------------------------~ 
I [MONDLY=nn1 I 
I MONDLY=l~ I 
I I 
I nn I 
I specifies the number of Mark Characters corresponding to a 1.5-second time-out I 
I when the terminal is not equipped with the optional Motor-On feature. MONDLY=lO I 
I corresponds to 50-baud service, MONDLY=15 corresponds to 75-baud service, and I 
I MONDLY=:20 corresponds to 100-baud service. When this operand is omitted or nn I 
I exceeds: 20, MONDLY=15 is assumed. I 
t------------·---------------------------------------------------------------------------~ 
I [IAM=YESl I 
I IAM=NO J I 
I I 
I YES I 
I specifies that the terminal can ask for the computer identification sequence by I 
I sendin9 FIGS D. I 
I I 
I NO I 
I specifies that the terminal cannot ask for the identification sequence of the I 
I computE~r. NO is assumed if this operand is omitted. I L ________________________________________________________________________________________ J 

Figure 7 (PaLrt 4 of 5). Keyword Operands for the BTAM DCB Macro Instruction 
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r---------------------------------------------------------------------------------------, I Keyword Operand and Description (part 5 of 5) I 
~---------------------------------------------------------------------------------------~ 
I WRU=YES I 
I WRU=NO I 
I I 
I YES I 
I specifies that by sending FIGS 0, either the com~uter or the terminal can ask for I 
I the identification sequence of the other. When WRU=YES is specified, IAM=YES is I 
I assumed. I 
I I 
I NO I 
I specifies that the computer cannot ask for the identification sequence of the I 
I terminal. NO is assumed if this operand is omitted. I 
~---------------------------------------------------------------------------------------~ 
I EOM=WRU 
I EOM=X' hh' 
I EOM=X ' hhlF' 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

WRU 
specifies that the end-of-message signal is the WRU signal. 

X'hh' 
specifies that FIGS x is used as the EOM signal. 1 

sentation of FIGS x set in the adapter. 

X'hhlF' 

hh is the hexadecimal re~re-

specifies that FIGS y LTRS is used as the EOM signal. 1 hh is the hexadecimal 
representation of FIGS y set in the adapter. WRU is assumed if this operand is 
omitted. 

~---------------------------------------------------------------------------------------~ 
EOT=2EOM 
EOT=X' hhlF' 

2EOM 
specifies that two consecutive EOM signals will be recognized by BTAM as end-of
transmission, except when IAM=YES and EOM=WRU are specified. 

X' hhlF' 
specifies that FIGS y LTRS is used as the EOT signal. 1 Therefore, EOM=X'hhIF' 
cannot be specified for the EOM signal. 

Note: A time-out is also recognized as EOT. Moreover, two consecutive EOM sig
nals are always recognized as an EOT signal, except when IAM=YES and EOM=WRU are 
specified • 

. ---------------------------------------------------------------------------------------~ 
11X and yare the values assigned by the user and set in the adapter at the time of I 
I installation of the equipment. I L _______________________________________________________________________________________ J 

Figure 7 (Part 5 of 5). Keyword Operands for the BTA~ DCB Macro Instruction 
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Displacement 
Hex Decr----------T----------T----------T----------, --------------------
-- --I 1 1 1 1 World Trade Telegraph 
10 16 I DCBBQ:FLG I DCBwrEOM 1 DCBWTEOT 1 OCBWTPAD 1 Interface (before and 

1 I 1 1 1 after Open L __________ ~ _____ -----~ __________ ~ __________ J 

r----------T--------------------------------, 
14 20 1 DCBBUFNO 1 OCBBUFCB I 

r----------~----------T---------------------i 
18 24 I DCBBUFL I DCBDSORG I 

~----------T----------+---------------------~ 
lC 28 I DCBDEVTP I DCBIOBAD I 

~------.----+---------~---------------------~ 
20 32 I DCBBFTEK I DCBERROP I DCBBUFCT I 

~-----.----+----------~--------------------~ 
24 36 I DCBEIOBX I DCBEXLST I L ______ . ____ ~ ________________________________ J 

r------·-------------------------------------, 
28 40 I DCBDIINAM I 

I I 
2C 44 I I 

~----------T----------T--------------------~ 
30 48 I DCBOE'LGS I DCBIFLG I DCBMACR I L _____ • ____ L __________ L ____________________ J 

r-----·---------------T---------------------, 
28 40 I DCBTIOT I DCBMACRF I 

~-----·----T---------L--------------------~ 
2C 44 I DCBI:E~LGS I DCBDEBAD I 

.------.----+--------------------------------~ 
30 48 I DCBO~~LGS I I L ______ • ____ J I 
30 48 r--------------------------------, I DCBREAD,DCBWRITE I 

34 52 
r------·----L-------------------------------~ 
I DCBLERB . I L ____________________________________________ J 

r-----·-----~--------~---------------------, 
38 56 I I OCBXCODE I I 

~-----.-----L----------L-------------------~ 
3C 60 I J)CBBSTSX I 

~-----.-----------------------------------~ 
40 64 I I 

/ (reserved) / 
I I 
I I L-____ . ____________________________________ -J 

,----·-----T--------T----------T----------, 
38 56 I DCBXMODE I DCBXCODE I DcaBSRSV I DCBBSWBT I 

.-----.-----+----------+----------+---------~ 
3C 60 I DCBBSTSX I OCBBSSTX I DCBBSTEX J DCBBSETX I 

~-----.-----L---------+----------~--------~ 
40 64 I lDCBBSAKO I DCBBSAKl I 

.-----·----~----------+----------T----------~ 
44 68 I DCBBSENQ I OCBBSNAK I DCBBSETB I DCBBSDLE I 

~-----.-----+----------+----------+---------~ 
48 72 I OCBBSEO'l' I DCBBSSYN I DCBBSTBE I DCBBSTEB I 

• ____ . _____ L __________ +----------~----------~ 

4C 76 I DCBBSONL I DCBBSSAK I 
~-----,--------------+-------------------~ 

50 80 I DCBBSRVI I (reserved) I • _____________________ L ___________________ ~ 

54 84 I I 
I I 
I (reserved) I 
I I 

60 96 , I L-________________________________________ -J 

Figure 8. Format of Data control Block (DCB) 
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r----------------T----------------------------------------------------------------------, 
I Field I Contents I 
~----------------+----------------------------------------------------------------------~ I DCBBQFLG World Trade telegraph flag byte. 
I DCBWTEOM The EOM character (WT terminals). 
I DCBWTEOT The EOT character (WT terminals). 
I DCBTPAD Number of pad (LTRS) characters required for motor-on delay (WT 
I termina Is) • 
I DCBBUFNO Number of buffers, obtained during open for this DCB. 
I DCBBUFCB Address of buffer control block. 
I DCBBUFL Buffer length (length of buffers to be obtained during open for a 
I BTAM-provided buffer pool or the buffer length to be used if the 
I length parameter of a READ or WRITE macro instruction is coded as '5' 
I or both). 
I DCBDSORG Data set organization (bit 3=1 for BTAM). 
I DCBDEVTP Index to the device entry in Device I/O directory. 
I DCBIOBAD Input/output block (lOB) address. 
I DCBBFTEK Buffering technique (bit 4=1 indicates dynamic buffering). 
I DCBERROP Error recovery procedures defined by DCB EROPT operand. 
I DCBBUFCT Maximum number of buffers to be obtained by BTAM for a Read or Write 
I operation (dynamic buffering). 
I DCBEIOBX Extended lOB index. 
I DCBEXLST Address of a user-provided exit list. 
I DCBDDNAM DD name of the line group data set. 
I DCBOFLGS Flags used during open and checked by programmer to determine whether 
I the data set has been opened. 
IOCBIFLG Flags used by the Input/Output Supervisor (105). 
I DCBMACR Macro instruction reference. 
I DCBTIOT Pointer to the DD entry in task I/O table. 
I DCBMACRF Same as DCBMACR. 
I-OCBIFLGS Same as DCBIFLG. 
I DCBDEBAD Address of the associated Data Extent Block (DEB). 
I DCBOFLGS Same as DCBOFLGS above. 
IDCBREAD/DCBWRITE Address of the Read/Write 
I DCBLERB Address of the line error 
I DCBXMODE Transmission mode for BSC 
I DCBXCODE Transmission code for BSC 
I DCBBSRSV The OLE character. 
I DCBBSWBT (reserved) 
IOCBBSTSX DLE character. 
I DCBBSSTX STX character. 
I DCBBSTEX DLE character. 
I DCBBSETX ETX character. 
I DCBBSAKO ACK-O sequence1 • 
I DCBBSAKl ACK-l sequence2 . 
I DCBBSENQ ENQ character. 
I DCBBSNAK NAK character. 
IOCBBSETB ETB character. 
I DCBBSDLE DLE character. 
I DCBBSEOT EOT character. 
I DCBSSYN SYN character. 
I DCBBSTBE OLE character. 
I DCBBSTEB ETB character. 
JDCBBSONL SOH % characters. 
I DCBBSSAK WACK sequence 3 • 

I DCBBSRVI RVI sequence~. 

module. 
recording block (LERB). 
lines. 
lines. 

Hexadecimal representation 
of 
transmission 
code 

~----------------~---------------------------~------------------------------------------
I 1ACK-O is two characters: OLE X'70' (EBCDIC), DLE 0 (USASCII), or DLE -
I (TRANSCODE) . 
I 2ACK-l is two characters: OLE / (EBCDIC), OLE 1 (USASCII), or DLE T (TRANSCODE). 
I 3WACK is two characters: X' 1 06B' (EBCDIC), X '1 03B' (USASCII). 
I ~RVI is two characters: X'107C' (EBCDIC), X'10.3C· (USASCII). L _______________________________________________________________________________________ J 

Figure 9. Contents of DCB Fields 
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DEFINING AND MODIFYING TERMINAL LISTS 

A terminal list is a table from which BTAN 
obtains the information it needs to estab
lish contact with a remote station when you 
issue a READ Initial or WRITE Initial macro 
instruction (and occasionally other types 
of READ and WRITE macro instructions). 
This information consists of telephone num
bers (dial digits), polling and addressing 
sequences, and identification sequences 
which can be sent to remote stations or 
against which an incoming sequence can be 
checked to e:nsure that contact has been 
established with a valid station. 

There arE~ several kinds of terminal 
lists, having different names and formats. 
For example, a polling list is one kind of 
terminal lis:t; it is used for supplying the 
polling sequences BTAM needs to activate 
certain kinds of remote stations. Another 
kind is a dial list, used in operations 
over switched lines. Appendix A shows the 
formats of t~erminal lists and gives 
examples of what they contain. 

Two macrc) instructions, DFl'RMLST and 
CHGNTRY, prc)vide the ability to define ter
minal lists and to modify existing lists. 

DFl'RMLST (Define Terminal List) Macro 
Instruction 

DFrRMLST generates a terminal list having 
the format and contents required by the 
type of station and kind of communication 
line involved in the Read or Write opera
tion that uses the list. The macro 
instruction specifies the format and pro
vides telephone numbers, polling or ad
dressing chc!lracters, and identification 
sequences, ielS required by the Read or Write 
operation. 

Described below are each of the operands 
that may be coded in a DFTRMLST macro 
instruction; only a few of these are coded 
for a partioCular list. To determine which 
ones to code for a particular Read or Write 
operation, see the discussion on terminal 
lists for tbe particular type of remote 
station or line configuration for which the 
terminal li:st is required in the sections 
Wstart-Stop Read and Write Operations- and 
wBSC Read and Write Operations. w 

A separate DFTRMLST macro inst~uction 
must be issued for each list to be defined. 
Appendix A illustrates the formats of 
various kinds of lists, with examples. 

Notes: ThE~ DFTRMLST macro instruction is 
iiOt\ised fClr the local 3270 display system. 

For morE! information about the DFl'RMLST 
macro instluction for the remote 3270 dis
play SYSte.'1I, see -Defining Terminal Lists-

under the heading -Defining Ci!lDd Modifying 
Terminal Lists W in the section wIBM 3270 
Information Display System -- Programming 
considerations. w 

r-------~--------~----------------------, I Name I Operat ion I Operand I 
~--------+---------+----------------------~ I symbol IDFTRMLST I list type, I 
I I J device-dependent I 
I I I operands I L-_______ ~ _________ ~ _____________________ _J 

list type 
specifies the format of the terminal 
list. Code one of the following, as 
required by the remote station or line 
configuration involved: 

OPENLST (start-stop, BSC; multipoint line) 
generates an open polling list (for 
programmed polling of start-stop ter
minals) or an addressing list (for ad
dressing of start-stop or BSC 
stations). 

WRAPLST (start-stop; multipoint line) 
generates a wraparound polling list 
(for programmed polling). 

SSALST (start-stop; multipoint line) 
generates an open polling list for 
Autopoll operations. 

SSAWLST (start-stop; multipoint line) 
generates a wraparound polling list 
for Autopoll operations. 

DIALST (start-stop, BSC; switched line 
except for switched 3275) 

generates a calling list or an answer
ing list. 

IDLST (start-stop [TWX only]: switched 
line) 

generates a calling list or an answer
ing list with 10 verification. 

BSCLST (BSC; switched line) 
generates a calling or an answering 
list (for switched lines), with 10 
verification. This kind of list spe
cifies an identification sequence to 
be sent to a remote BSC station and 
specifies what identification sequence 
will be accepted from a remote BSC 
station. 

AUTOLST (BSC; multipoint line) 
generates an open polling list for 
Autopoll operations. 

AUTOWLST (BSC; multipoint line) 
generates a wraparound polling list 
for Autopoll operations. 

WTTALST (start-stop [WT telegraph only]: 
nonswitched point-to-point line) 
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generates a World Trade telegraph ter
minal list containing the tdentifica
tion sequence expected from a remote 
station and the identification to be 
sent to the remote station when trans
mission begins. 

WTLIST (BSC; switched line) 
generates a terminal list to be used 
f or Read and Write operations invol v
ing manual dialing of a remote station 
or manual answering of calls from 
remote stations, where the expanded 10 
verification facility is not to be 
used (that is, when only one unique 10 
sequence is to be accepted from any 
remote station that calls or is called 
by the central computer). 

SWLST (BSC; switched line) 
generates a terminal list to be used 
for Read and Write operations involv
ing automatic or manual dialing of a 
remote BSC station or automatic an
swering of calls from remote BSC sta
tions, where the expanded 10 verifica
tion facility is to be used (that is, 
when any of several authorized ID 
sequences is to accepted from a remote 
station) • 

device-dependent operands 
specify the information to be placed 
in the list. Parenthesized sublists 
separated by commas are required if 
more than 255 characters. 

xx 
two hexadecimal digits representing 
the transmission bit pattern of a 
single polling or addressing charact
er. Example: 62 (representing the 
polling character A in transmission 
code (1030]). 

xxyy 
four hexadecimal digits representing 
the transmission code bit patterns of 
a two-character polling or addressing 
sequence. Example: E202 (represent
ing the polling characters A1 in 
transmission code [1050]). 

dialcount 
one or two decimal digits representing 
the number of dial digits in the tele
phone number of the remote station to 
be called. Example: 7. 

dial chars (numeric only) 
the digits of the telephone number to 
be dialed. Example: 5672022. 

numrec 
one or two decimal digits representing 
the number of characters in an identi
fication expected from a remote 
station. 
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ridseq 
hexadecimal digits representing the 
transmission code bit patterns of the 
identification sequence to be 
received. 

numsent 
one or two decimal digits representing 
the number of characters in the iden
tification sequence to be sent to a 
remote station. 

tid seq 
hexadecimal digits representing the 
transmission code bit patterns of the 
identification sequence to be sent. 

numcnsent 
one or two decimal digits representing 
the number of characters in a terminal 
control sequence to be sent ,to a TWX 
station. 

cntrlseq 
hexadecimal digits representing the 
transmission code bit patterns of the 
terminal control sequence to be sent. 

length 
the number of characters composing a 
Wdata toneW (an audible signal to be 
sent to a remote station that calls 
the central computer). Code this 
operand only for lists of the WTLIST 
type. (A sequence of X'FF' characters 
is recommended for the data tone.) 

area 
the address of the area containing the 
data tone character sequence. Code 
this operand only if you code the 
length operand. 

faa seq (2760 only) 
hexadecimal digits representing the 
transmission code bit patterns of the 
three-character frame change sequence 
(F,A1 ,A2 characters>. 

Programming Note: The OFTRMLST macro 
instruction cannot define open or wra
paround lists of the OPENLST or WRAPLST 
types having more than 31 entries. If a 
larger list is required, you must define it 
yourself; see Appendix A for the required 
format. 

CHGNTRY (Change Terminal Entry> Macro 
Instruction 

CHGNTRY is used to cause BTAM to suspend or 
resume polling or addressing of a specific 
remote station or component represented by 
a terminal list entry or to change the 
value of a control byte in an answering 
list of the SWLST form. (CHGNTRY cannot be 
used to change the control byte value of a 
calling list of the SWLST form.) For a 



programmed polling list or an addressing 
list, CHGNTRlr sets the skip bit of the 
entry to one t' if polling or addressing is 
to be skipped; or sets the bit to zero, if 
polling or addressing is to be resumed. 
For an Autopoll polling list, CHGNTRY moves 
an . entry to be skipped to the end of the 
list, so that. all active entries appear at 
the beginnin9 of the list and all entries 
to be skipped appear at the end of the 
list. CHGNTHY moves an entry to be reacti..;. 
vated back to its original position in the 
list. 

You must issue a separate CHGNTRY macro 
instruction for each list entry you wish to 
skip or activate or for each SWLST control 
byte value t<) be changed. 

You can change a terminal list entry 
only if the list is not currently in use by 
a Read or Write operation. You should . 
therefore issue CHGNTRY only after making 
sure that no Read or Write operation is in 
progress on 1the line to which the list ap
plies. If YC)u wish to change the list 
while wrapart:lund polling is in progress, 
first issue ii RESETPL macro instruction to 
terminate polling, then issue a CHGNTRY 
macro instruction for the entry to be 
changed. 

CHGNTRY c,annot be used to modify a ter
minal list of the IDLST or BSCLST format. 

Note: A spe·cial form of the CHGNTRY macro 
instruction .is used for the local 3270 dis
play system. See -Attention Interruptions 
and Read Initial Operations- in the section 
-IBM 3270 Information Display System -
programming Considerations.-

r--------T---------T----------------------, I Name I Operation I Operand I 
r--------+---------+----------------------~ 
l[symbolllCHGNTRY Ilistaddr,listype, I 
I I Ilistposition,numchars,1 
I I I action I L ________ ~ _________ L ______________________ J 

listaddr 
specifies the address of the first 
entry o,f the terminal list containing 
(1) the entry to be skipped or acti-
vated or (2) the SWLST entry the con
trol byte value of which is to be 
changed. 

listype 
specifi.es the type of list, as coded 
in the DFTRMLST macro instruction that 
defined the list: OPENLST, WRAPLST, 
DIALST, SSALST, SSAWLST, AUTOLST, 
AUTOWLST, or SWLST. (IDLST, BSCLST 
and WT'l'ALST are invalid operands.) 

listpositioIlL 
specifi.es the original relative posi-

tion in the list of the entry to be 
changed. Code a one if the first 
entry is to be changed, two if the 
second entry, etc. 

numchars 
specifies the number of polling or ad
dressing characters in each entry of 
the list. This operand may be omitted 
if listype is SSALST, SSAWLST, or 
SWLST. 

action 
specifies the action to be performed 
on the entry: 

• For listypes other than SWLST: 

SKIP 
indicates that .polling or address
ing is to be suspended. 

ACTIVATE 
indicates that polling or address
ing is to be resumed. 

• For a listype of SWLST: 

The following operands specify the 
action to be performed when the ID 
ENQ sequence is received from a 
remote station on a Read Connect 
operation. 

ACTIVATE 
specifies that BTAM is to send the 
ID ACK-O sequence contained in the 
idsent field of the answering list 
and then read a message block, if 
any. ACTIVATE sets the control 
byte to X'OO'. 

DISC 
specifies that BTAM is to send the 
disconnect signal (DLE EOT) and 
then break the line connection. 
(The two commands that perform 
this function are part of the Read 
Connect channel program.) BTAM 
then restarts the channel program 
at the Enable command to await a 
new call. DISC sets the control 
byte to X'Ol'. 

POST 
specifies that BTAM is to post the 
Read Connect operation complete. 
The user program then must take 
the appropriate action. POST sets 
the control byte to X·02'. 

Return Codes: After you issue a CHGNTRY 
~acro instruction with a listype of SSALST, 
SSAWLST, AUTOLST, or AUTOWLST only, BTAM 
indicates the result of the operation, by 
means of a return code in register 15: 
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Code 
X' 00' 

Meaning 
The requested action was per
formed, or it was already per
formed (that is, polling or ad
dressing was already suspended or 
resumed) • 

X'04' The requested action was not per
formed, because the terminal list 
is in use by a Read or Write 
operation. 

X'OS' The requested action was not per
formed, because the value coded 
in the listposition operand 
exceeded the number of entries in 
the list (that is, no such entry 
exists). 
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This chapter describes how to construct 
buffer pools, obtain buffers through both 
programmer buffering and dynamic buffering, 
and release buffers after use. Dynamic 
buffering for Read and for Write operations 
is differentiated. 

CONSTRUCTING BUFFER POOLS 

If you intend to use buffers for holding 
input and output messages, a buffer pool 
must be constructed in one. of several ways, 
as illustrated by Figures 10 through 13. 
(only those operands of concern in con
structing bu.ffer pools are shown.) The 
BUILD, GET~.IN and GETPOOL macro instruc
tions mentiolned below are fully explained 
in OS/VS Dat,a Management Services Guide and 
OS/VS Super'l,lrisor Services and Macro 
Instructions~ • 

Using the BUILD Macro Instruction 

First, reserve a storage area during 
assembly using DC or OS instructions, or 
issue a GETMAIN macro instruction to obtain 
the space. The area must begin on a full
word or doubleword boundary and must con
tain enough space for an eight-byte buffer 
control blo(::k and the number of buffers 
needed. 

Then issue a BUILD macro instruction 
specifying 1:.he number of buffers, their 
length, and the address of the area 
reserved dm~ing assembly or obtained by the 
GErMAIN mac:r:o (GETMAIN provides the 
address, in a register, of the area it has 
obtained). The BUILD macro constructs the 
Duffer cont:r:ol block and the buffer chain. 

The len~th of each buffer must be four 
bytes longe:r: than the length of the data to 
be placed in the buffer, because BTAM uses 
the first f,our bytes of each buffer as a 
link field containing the address of the 
next buffer. If this caution is not 
observed, the data, when placed in the buf
fers, may overlay the link field, which 
destroys the link addresses and thus causes 
loss of data. 

In the DCB macro instruction for each 
line group that is to use this buffer pool, 
specify the address of the buffer control 
block (BUFCB operand). 

Figures 10 and 11 show examples that use 
OS statements and the GETMAIN macro. 

Using the GETPOOL Macro Instruction 

You may issue a GETPOOL macro instruction 
either before opening the data control 
block to be associated with this buffer 
~ool or during the DCB exit routine. In 
the GETPOOL macro instruction specify the 
address of the data control block and the 
number and length of the buffers you need. 
You must also specify the buffer length in 
the DCB macro instruction (BUFL operand). 

GETPOOL obtains sufficient storage to 
accommodate the pool, structures the buffer 
control tlock and the buffer chain, and 
places the buffer control block address in 
the data control block (see Figure 12). 

BTAM Construction of Buffer Pools 

If you wish BTAM to provide the buffer pool 
automatically, you simply specify the num
ber of buffers (BUFNO) and their length 
(BUF1) in the DCB macro instruction for the 
line group that is to use the buffer pool. 
Curing the opening of the data control 
block, BTAM uses OS/VS data management 
facilities to obtain storage for the buffer 
pool and then structures it (see Figure 
13). 

After a buffer pool has been con
structed, you can either request buffers 
yourself before the Read or Write operation 
that uses them (programmer buffering), or 
let BTAM obtain them automatically (dynamic 
tuffering>. 

PROGRAMMER BUFFERING 

To ottain buffers yourself, issue a REQBUF 
macro instruction, specifying how ~any y~u 
need. Then check the return code ~n reg~s
ter 15 to determine whether all of the buf
fers you requested, some of them, or none 
of them are available to you. If any are 
available, REQBUF provides, in a register 
you have designated, the address of the 
first buffer. Simply specify this address 
in the READ or WRITE macro instruction. In 
the case of a WRITE macro instruction, you 
move the message to be written into the 
buffers, beginning at the address of the 
first buffer. 

In moving an output message into a buf
fer chain, remember that each buffer begins 
with a fullword link field. You must fill 
each buffer individually, inspecting the 
link field each time to learn the location 
of the next buffer. The address of the 
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r---------------------------------------------------------------------------------------, I I 
I BUILD BFRPOOL,20,100 BUILD BUFFER POOL I 
I I 
I OPEN (LINEGP1"LINEGP2) OPEN LINE GROUPS I 
I I 
t--------------------------------------------------------------------------------------~ 
I I 
I ENDJOB CLOSE (LINEGP1"LINEGP2) CLOSE LINE GROUPS I 
I I 
I RETURN I 
I LINEGP1 DCB BUFL=100,BUFCB=BFRPOOL,... I 
I LI NEG P2 DCB BUFL=100,BUFCB=BFRPooL,... I 
I BFRPOOL DS D BUFFER CTL BLOCX SPACE I 
I DS 500F 2000-BYTE BUFFER AREA I L _______________________________________________________________________________________ J 

Figure 10. Constructing Buffer Pools Using OS and BUILD 

r---------------------------------------------------------------------------------------, 
USING IHADCB,DCBREG ESTABLISH DCB ADDRESSABILITY 

GET MAIN R, LV=2008 OBTAIN STORAGE FOR POOL 
LR POOLREG,l OBTAIN ADDRESS OF POOL 

BUILD (POOLREG),20,100 BUILD BUFFER POOL 

LA DCBREG,LINEGP1 PLACE ADDRESS OF 
ST POOLREG,DCBBUFCB BUFFER POOL IN 
LA DCBREG,LINEGP2 LINE GROUP 
ST POOLREG,DCBBUFCB DCB'S 

OPEN (LINEGP1"LINEGP2) OPEN LINE GROUPS 

~------------~--------------------------------------------------------------------------~ 
I I 
I ENDJOB CLOSE (LINEGP1, ,LINEGP2) CLOSE LINE GROUPS I 
I LR 1, POOLREG' PROVIDE ADDRESS OF POOL I 
I FREEMAIN R,LV=2008,A=(1) RELEASE STORAGE I 
I I 
I RETURN I 
I LI NEG P1 DCB BUFNO=10, ••• I 
I LINEGP2 DCB BUFNO=10,... I 
I DCBD DSORG=BX I L _______________________________________________________________________________________ J 

Figure 11. constructing Buffer Pools Using GETMAIN and BUILD 

r---------------------------------------------------------------------------------------, 
I I 
I GETPOOL LINEGP1,10,100 BUILD BUFFER POOL I 
I I 
I GETPOOL LINEGP2,8,120 BUILD BUFFER POOL I 
I I 
I OPEN (LINEGP1"LINEGP2) OPEN LINE GROUPS I 
I I 
~---------------------------------------------------------------------------------------i 
I I 
I ENDJOB CLOSE (LINEGP1, ,LINEGP2) CLOSE LINE GROUPS I 
I I 
I FREEPOOL LINEGP1 RELEASE BUFFER POOLS I 
I FREEPOOL LINEGP 2 I 
I I 
I RETURN I 
I LI NEG P1 DCB BUFL=100,... SPECIFY BUFFER LENGTH I 
I LINEGP2 DCB BUFL=120,... I L-_____________________________________________________________________________________ -J 

Figure 12. Constructing Buffer Pools Using GETPOOL 
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r---------------------------------------------------------------------------------------, I . • . I 
I OPEN (LINEGP1"LINEGP2) OPEN LINE GROUP AND BUILD POOLS I 
I . . . I 
~---------------------------------------------------------------------------------------i 
I I 
I ENDJOB CLOSE (LINEGP1"LINEGP2) CLOSE LINE GROUPS I 
I I 
I RETURN I 
I LINEGP1 DCB BUFL=100,BUFNO=10 SPECIFY BUFFER LENGTH I 
I LINEGP2 DCB. BUFL=120,BUFNO=8 I L ______________________________________________________________________________________ ~ 

Figure 13. Constructing Buffer Pools Automatically 

buffer, plus four bytes, yields the address 
where the message data should begin. 

After you issue a REQBUF macro instruc
tion, the return code in register 15 may 
indicate that only some of the buffers you 
requested are available or that none of 
them are available. 

If some buffers are available, they are 
assigned to you. The address of the first 
one is in the register you designate, and 
register 0 indicates how many of the buf
fers that y,ou requested were unavailable. 

The action you take when the full number 
of buffers is not available depends on your 
application. Either use the number of buf
fers supplied (if any) and issue another 
REQBUF for the remainder: or, issue a 
RELBOF macr,o instruction to release the 
ones supplied to you and reissue the REQBUF 
for the ori<ginal number of buffers you 
requested. If the insufficient-buffer con
dition occurs infrequently, the cause is 
probably a momentary peak of activity on 
several lines at once. In this case, you 
will most likely obtain the buffers you 
need the ne.xt time you issue the REQBUF 
macro instrllction. On the other hand, fre
quent recur:rence of this condition indi
cates that 'you should increase the number 
of buffers in the pool, as the amount of 
transmission activity on the lines using 
the pool exceeds the present capacity of 
the pool. 

DYNAMIC BUFFERING 

To be able to use dynamic buffering for 
a line group, you must specify BFTEK=D in 
the DCB macro instruction for the line 
group. Bec.ause channel programs differ for 
dynamic buffering and programmer buffering, 
and all lines in a line group use the same 
channel programs, you must use either 
aynamic buffering or programmer buffering 
for all lines in the group: you cannot use 
dynamic buffering for some lines, and pro
grammer buffering for others. 

~: Dynamic buffering cannot be used for 
the local 3270 display system. If dynamic 
l::uffering i:s specified, the specification 
is ignored. 

For VS2 Release 2, dynamic buffering 
requires running in real mode (ADDRSPC= 
REAL on the JOB or EXEC statement). If you 
try to run in virtual mode with dynamic 
buffering, abend code 99 is issued. 

Read operations and Write operations 
employ dynamic buffering somewhat 
differently. 

READ OPERATIONS 

The first buffer for a Read operation may 
be obtained in one of two ways: either you 
supply the buffer yourself, by giving its 
address in the area operand of the READ 
aacro instruction, or you let BTAM provide 
the first buffer by coding '5' as the area 
operand. BTAM places the address of the 
first buffer it obtains in the DECAREA 
field of the DECB for the line. This tells 
you where the received message begins. 
Regardless of which method you choose, aTAM 
automatically obtains all subsequent buf
fers needed to contain the data being 
received. If you provide the first buffer 
you~self, BTAM automatically places the 
address of the first buffer it provides in 
the first fullword of your buffer and 
reads data into your buffer beginning at 
the second fullword. 

An advantage of supplying the first buf
fer yourself is that it need not be a buf
fer from the buffer pool; it can be an area 
you have defined in your program as the 
~lace where all incoming messages begin: 
this affords you the convenience of always 
l::eginning your message processing at the 
same main storage address. Another advan
tage is that this area can be small com
pared to the size of your buffers, allowing 
short messages to be read into this small 
area rather than into a regular buffer. 
Improved buffer utilization results, espe
cially when the pool consists of a small 
number of large buffers. 

After each buffer is full, it is posted 
complete. The first word of each buffer is 
treated as an event control block (ECB). A 
completion code is set in the high-order 
byte of the ECB, and the address of the 
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next buffer is placed in the three low
order bytes. 

The user program may wait for the entire 
message block to be read by issuing a WAIT 
macro instruction for the primary ECB, in 
the same manner as is done without dynamic 
buffer allocation. Alternatively, the user 
program may wait for each buffer to be 
posted complete. This is accomplished by 
obtaining the address of the first buffer 
from the DECAREA field of the DECB and 
using that address as the ECB address in 
a WAIT macro instruction. After the first 
wait completes, the user program may 
obtain the address of the second buffer 
from the chain address field of the first 
buffer and issue a WAIT macro instruction 
for the second buffer. Succeeding buffers 
are waited for in a similar manner. After 
each buffer completes, the user program 
must check for a zero chain address, which 
indicates that it is the last buffer in 
the chain. 

As the Read operation progresses, BTAM 
obtains buffers successively until it 
detects the receipt of an ending character 
such as ETB, ETX, or EOT. When this 
occurs, BTAM does not obtain any more buf
fers. If b~ the time the ending character 
is received BTAM has obtained another buf
fer, BTAM releases that buffer automati
cally, unless the ending character is in 
the last byte of the current buffer. In 
this event, you must release the extra buf
fer yourself. You can check for this con
dition in one of two ways. 

1. Compare the residual count in the 
DECCOUNT field against the buffer 
length in the DCBBUFL fiald minus 
four. If count and length-minus-four 
are equal, the last buffer BTAM 
obtained for the Read operation is 
unused. (This method cannot be used 
if the Read operation includes the 
Reset fUnction, for example, the Read 
Initial and Reset (TIR) option.) 

2. Test the last byte of the next-to-last 
buffer for an appropriate ending char
acter. If one is present, the last 
buffer is unused. 

when you detect an unused buffer, 
release it with a RELBUF macro instruction 
and place zeros in the low-order three 
bytes of the high-order word of the next
to-last buffer (that is, the one containing 
the ending character), to indicate that 
this buffer is the last one in the chain. 
If you are waiting for buffers, do not 
release the unused buffer until it is 
posted. 

In the channel programs for Read opera
tions using dynamic buffering, each Read 
Text command is followed by a Read Skip 

28 OS/VS BT~~ SRL 

command. When the Read Text command is 
executed, a program controlled interruption 
(PCI) occurs. This causes BTAM to obtain 
another buffer, place its address in the 
next Read Text command, and change the Read 
Skip command to a transfer-in-channel (TIC) 
command ~ointing to the next Read Text com
mand. When the first buffer is filled, 
incoming data begins filling the buffer 
just obtained. The same action occurs as 
each Read Text command is executed. 

The action just described represents the 
normal case in which BTAM is able to obtain 
the next buffer in time to receive data 
from the line. Occasionally, however, BTAM 
nay be unable to obtain the next buffer in 
time. Should this occur, the Read Skip 
command following the Read Text command 
remains unchanged. The Read Skip receives, 
cut does not place in main storage, all 
data received from the line after the cur
rent buffer is full. In this way, the line 
is cleared of incoming data. The Read 
operation ends when BTAM detects an ending 
character, posts the operation as normally 
completed (X'7F') in the event control 
clock (DECSDECB), and turns on bit 4 of 
CECFLAGS to indicate that part of the 
incoming message has been lost in the man
ner described. By checking this bit after 
each Read operation using dynamic buffer
ing, you can detect the condition and take 
appropriate action; normally, you would 
release the buffers and send a negative 
response in reply to the message, causing 
the remote station to resend it. 

As indicated under ·Programmer Buffer
ing,· frequent unavailability of buffers 
may be caused by a buffer pool that is too 
small to satisfy the demands made upon it. 
Increasing the number of buffers should 
solve the problem. 

Caution: If the CPU is stopped while 
operations involving dynamic buffering are 
in progress, message data may be lost, as 
the ~rogram-controlled interruptions (PCI) 
required to obtain successive buffers are 
not handled when the CPU is stopped. 

WRITE OPERATIONS 

Whereas in Read operations the main storage 
locations of individual buffers are unknown 
to the programmer until BTAM links them 
into a chain, in Write operations the chain 
must already have been formed from buffers 
whose locations and oontents are known to 
the programmer. You must, therefore, 
always specify in the Write operation the 
address of the first buffer in the chain 
whose contents are to be transmitted. As 
the Write operation progresses, BTAM pro
vides to the operation the address of each 
of the remaining buffers in the chain. 



Normally, you will have obtained the 
buffers for the Write operation by means of 
a REQBUF macro instruction; or you will 
have obtaineCl them dynamically during a 
preceding Read operation, when you wish to 
send the same! data you received during the 
Read. A Write operation ends when BTAM 
detects an ending character or when all the 
data in the last buffer has been trans
mitted, whichever occurs first. The length 
you specify in the WRITE macro instruction 
must be great. enough to encompass the num
ber of characters in the last buffer, 
including the ending character or character 
sequence. FClr write operations using 
dynamic buffering, the ending character 
must be in the last buffer in the chain. 

After each buffer is transmitted, it is 
posted complete, in the same manner as for 
Read operations. The user program may wait 
either for the entire message block to be 
transmitted olr for each buffer, in the same 
manner as for Read operations. After the 
message is successfully transmitted, the 
buffer chain can be returned to the pool 
with the RELBUF macro instruction. 

BUFFER MANAGEMENT MACRO INSTRUCTIONS 

REQBUF (Request Buffer) Macro Instruction 

REQBUF is use!d to obtain one or more buf
fers from a buffer pool that has been con
structed before or during opening of a line 
group data se!t. 

When ¥ou a.re using programmer buffering, 
you may 1ssue a REQBUF macro instruction to 
obtain one oz' more buffers in which data 
can be received from a line (Read opera
tions) or in which to build or move an out
put message (Write operations). 

When you are using dynamic buffering, 
BTAM automatically obtains buffers for Read 
operations, so you do not issue a REQBUF 
macro instruction to obtain them. For 
Write operations, however, use of REQBUF is 
the same as for programmer b1lffering. 

The buffers provided are not necessarily 
in consecutiv'e storage locations. They are 
chained together, the link field of each 
containing the address of the next. The 
link field of the last buffer in the chain 
contains zeros. 

r--------T--------~----------------------, I Name I Ope'ration I Operand I 
~--------+---------+----------------------~ I (symbol] I REQ'BUF I dcbaddr, returnreg , I 
I I I (count] I L ________ ~ _________ ~ ______________________ J 

dcbaddr 
specifies the address of the data con
trol tlock with which the buffer pool 
is associated. 

returnreg 

count 

specifies a general register (2 
through 12) into which you wish BTAM 
to return the address of the first 
buffer to be provided. 

specifies the number of buffers you 
are requesting. 

If you specify one of the registers 2 
through 12, you must previously have 
loaded the count into the low-order 
byte of that register; the high-order 
bytes are ignored. 

If you specify register 0, you must 
previously have loaded the count into 
the high-order byte of the register; 
the low-order bytes must contain zero. 

If you omit this operand, BTAM pro
vides one buffer, that is, the link 
field contains zero. 

Return Codes: After you issue a REQBUF 
nacro instruction, the low-order byte of 
register 15 contains a return code indicat
ing the result of the buffer request. (The 
three high-order bytes of the register con
tain zeros.) The return code, in hexadeci
mal notation, is one of the following: 

00 Normal return. BTAM has provided the 
total number of buffers you 
requested. The return register con
tains the address of the first one. 

04 Partial fulfillment of request. You 
requested more buffers than are cur
rently available in the pool. All 
those available were provided. The 
return register contains the address 
of the first one. 

08 No buffers available. The buffer 
pool had been exhausted at the moment 
of your request. The return register 
and register 0 contain zero. 

OC 

10 

No buffer pool. The request cannot 
be filled, because no buffer pool is 
associated with the data control 
block you have specified in the macro 
instruction. 

No buffer routine. The request can
not be filled because the BTAM buffer 
management routine has not been 
included in' your program. (The rou
tine is automatically included if you 
have specified BFTEK=D in the DCB 
macro or if the data control block 
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contains the address of a buffer con
trol block.) 

Programming Notes: If the buffer request 
was partially filled (return code is 04), 
the low-order byte of register 0 contains 
the count of the number of buffers not pro-. 
vided. (The three high-order bytes contain 
zeros. ) 

When the REQBUF macro instruction is 
used for the local 3270 display system, an 
entire message must fit into one buffer. 

RELBUF (Release Buffer) Macro Instruction 

RELBUF is used to return to the buffer pool 
one or more buffers obtained by a REQBUF 
macro instruction or automatically during 
dynamic buffering. Failure to issue this 
macro instruction following Read and Write 
operations for which buffers have been 
obtained will ultimately result in exhaus
tion of the buffer pool. RELBUF releases 
each buffer in the chain, beginning with 
the one whose address you specify and end
ing with the one whose link field contains 
zero (that is, the last buffer). 

r--------T---------T----------------------, 
I Name I Operation I Operand I 
~--------+---------+----------------------~ 
I [symbol] IRELBUF Idcbaddr,bufferaddr I L ________ ~ _________ ~ ______________________ J 

dcbaddr 
specifies the address of the data con
trol block associated with the buffer 
pool to which the buffers are to be 
released. 

bufferaddr 
specifies a general register (2 
through 12) into which you must pre-
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viously have placed the address of the 
first buffer to be released. 

Return Codes: After you issue a RELBUF 
rr.acro instruction, the low-order byte of 
register 15 contains a return code indicat
ing the result of the operation. (The 
three high-order bytes of the register con
tain zeros.) The return code, in hexadeci
mal notation is one of the following: 

00 Normal return: The specified buffers 
have been returned to the pool. 

04 Already returned: The first buffer 
of the chain to be released has 
already been returned to the pool (or 
has never been obtained from the 
pool). 

OC No buffer pool: The buffer release 
cannot be accomplished because no 
buffer pool is associated with the 
data control blocks you have speci
fied in the macro instruction. 

10 No buffer routine: The buffer 
release cannot be effected, because 
the BTAM buffer management routine 
has not been included in your 
program. 

Programming Note: If you wish to release a 
different number of buffers than you 
obtained by a REQBUF macro or by dynamic 
buffering (assuming the first buffer to be 
released is the same as the first buffer 
that was obtained), you will have to place 
zeros in the link field of the last buffer 
you wish returned. Be sure to retain the 
address of the buffer that follows the last 
one you return, since it will become the 
first of the remaining buffers in the orig
inal chain. 



As pointed C)ut in the first chapter in the 
discussion of how information is repre
sented in valrious parts of a teleprocessing 
system, it i.s the programmer's responsibil
ity to perform code conversion between 
transmission code and the internal code of 
the central computer, if the application 
requires it. 

BTAM prml'ides a translation routine and 
a set of tralnslation tables that convert 
between EBCDIC and the transmission code or 
codes employed by the types of remote sta
tions suppolted by BTAM. Some terminal 
types can bE! furnished with any of several 
character SE!tS; BTAM provides translation 
tables for t~he more common sets. (In most 
cases the SE!tS vary by only a few charac
ters.) When a remote station in your con
figuration uses a character set not direct
ly supported by a BTAM-provided translation 
table, you c:an easily modify an existing 
table to accommodate that station. Alter
natively, you can define an entirely new 
table (but you must not give it the same 
name as a B'l?AM-provided table). You must 
format any t~able you define according to 
the requirements of the System/370 transl
ate (TR) instruction. 

If you wish to refer to a BTAM-provided 
translation table after assembling it into 
your program (for example, to modify the 
table by meclnS of an MVC instruction or to 
use it in c()njunction with the TR instruc
tion), you must refer to the table by the 
name IECTxXJcx, where the x' s represent the 
four-charact:er table name as shown in 
Figure 14. In referring to the table with 
the TRNSLAT1~ macro instruction, however, 
you need spE:!cify only the four-character 
table name. Figure 14 lists the transla
tion tables provided by BTAM. 

At the end of this publication are two 
sets of COdE:! tables. Appendix H is a code 
correspondence chart that shows for each of 
the 256 EBCDIC bit patterns the correspond
ing charactE~r (and its transmission code 
bit pattern:1 to or from which the BTAM
provided trclnslation tables convert the 
EBCDIC charclcter. Full understanding of 
this chart Jrequires that you read the 
explanatory material preceding it. 

Appendix I shows for each of the 256 
possible bit. patterns in a System/370 byte 
the charact4ar represented by that pattern 
in each of t,he transmission codes and in 
EBCDIC. This chart is useful in interpret
ing the cont.ents of main storage locations. 

ASMTRTAB (Assemble Translation Table) Macro 
Instruction 

ASMTRTAB assembles into a program one or 
more BTAM-provided translation tables. You 
may code all table names in one ASMTRTAB, 
and you need code only one ASMTRTAB regard
less of the number of lines and line groups 
for which the table is needed. Code the 
K-acro instruction among the program con
stants, not in the middle of executable 
code. 

Note: The ASMTRTAB macro instruction is 
not used for the local 3270 display system. 

r-------~--------~----------------------, IName I Operation I Operand I 
~--------+---------+----------------------i 
I (omit) IASMTRTAB ltablename,... I L ________ ~ _________ ~ _____________________ ~ 

tablename 
specifies the BTAM-provided transla
tion table or the table you wish to 
assemble into your program. Code any 
table name listed in Figure 14. Table 
names may be coded in any sequence. 

ExamFle: If you wish to perform code 
translation between EBCDIC and 1030 code, 
and between EBCDIC and TRANSCODE, code: 

ASMTRTAB RC30,SD30,RC80,SD80 

TRNSLATE Macro Instruction 

TRNSIATE translates data in main storage 
from transmission code to EBCDIC (for 
received data) or from EBCDIC to transmis
sion code (for data to be transmitted). 
Code TRNSLATE at each point in your program 
where translation is required. 

Note: The TRNSLATE macro instruction is 
not used to translate between transmission 
code and EBCDIC for the local 3270 display 
system. 

r--------T---------T----------------------, I Name I Operation I Operand I 
~--------+---------+----------------------i I [symbolllTRNSLATE I [dcbaddrl,tablename, I 
I I larea,length I L ________ ~ _________ ~ ______________________ J 

dcbaddr 
specifies the address of the data con
trol block for the line group. This 
operand is required if you code the 
length operand as'S'; otherwise, it 
may be omitted. 
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tablename 

area 

specifies the four-character name 
(for example, RC50) of the BTAM
provided translation table to be used, 
or the name of your own translation 
table. (You must have previously 
assembled the indicated table into 
your program.) 

specifies the address of the storage 
area in which the data to be trans
lated is located. If dynamic buffer
ing is used for the line group 
involved, the address specified by 
area must be a fullword boundary. If 
you use TRNSLATE to translate a chain 
of buffers you have defined, those 

buffers must be formatted and chained 
just like BTAM-provided buffers: the 
first fullword of each buffer contains 
the address of the next buffer (except 
that the first fullword of the last 
buffer contains zeros). Each buffer 
must begin on a fullword boundary. 

length 
specifies the number of bytes to be 
translated, from 1 to 32,767. If you 
wish to translate the contents of a 
chain of buffers, code ·S· as the 
length operand. This causes the 
translate routine to use the buffer 
length given in the data control 
block. 

r---------------------------~----------------------------~----------------------------, I Type of Remote Station I Transmission Code I Table Name I 
~----------------------------+----------------------------+-----------------------------~ For incoming messages: 

(Translation from trans
mission code to EBCDIC): 

IBM 1030 

IBM 1050 

IBM 1060 

IBM 2260 

IBM 2740,2741 

IBM S/370 

IBM System/3 

IBM 2770 

IBM 2780 

Remote IBM 3270 

AT~T 83B3, WU l1SA 

WU TWX (Models 33,35) 

EBCD/PTTC RC30 

EBCD/PTTC RC50 
RF50* 

BCD/PTTC RC60 

USASCII RSCI 

BCD/PTTC RB40 
RU40* 

EBCD/PTTC RC40 
RF40* 

Correspondence code RC41 
RF41* 

USASCII RASA 

USASCII RASA 

USASCII RASA 

{USASCII RASA 
Six-bit Transcode RCaO 

USASCII RASA 

Baudot code RCT1 

TWX Code RCT2 

World Trade Telegraph {ZSC3 code RCT3 
Terminals ITA2 code RCTW L ____________________________ ~ ____________________________ ~ ____________________________ _J 

Figure 14 (Part 1 of 2). Code Translation Tables Provided by BTAM 
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r------------.---------------~----------------------------T-----------------------------, I Type of Remote Station I Transmission Code I Table Name I 
~------------,----------------t----------------------------+-----------------------------~ For outgoin'g messages . 

(translation from EBCDIC 
to transmission code): 

IBM 1030 EBCO/PTTC 5030 

IBM 1050 EBCO/PTTC 5050 

IBM 1060 BCO/PTTC SD60 

IBM 2260 USASCII SSCI 

{BCD/PT'l'C SB40 
IBM 2740,2741 EBCD/P1'TC SD40 

Correspondence code 5041 

IBM 5/370 USASCII SASA 

IBM Systeml3 USASCII SASA 

IBM 2770 USASCII SASA 

IBM 2780 USASCII SASA 
Six-bit Trans code SD80 

Remote IBM 3270 USASCII SASA 

AT&T 83B3, WU 115A Baudot code SCTl 

WU TWX (Models 33,35) TWX code (even-parity) SCT2 

World TradE~ Telegraph {ZSC3 SCT3 
Terminals: ITA 2 SCTW 

~------------.----------------~----------------------------~-----------------------------~ 11. Translat~ion tables marked * convert both u~percase and lowercase alphabetic chara-
1 cters tC) uppercase EBCDIC equivalents (for example, both A and a are converted to 
1 A); tables not so marked convert uppercase to u~percase and lowercase to lowercase 
I (for example, A to A and a to a). 
I 
12 • 
I 
I 
I 
1 
I 
I 
I 

Transmission code abbreviations used above: 
BCD = binary coded decimal 
EBCD = E~xtended binary coded decimal 
PTTC = perforated tape and transmission code 
USASCII = USA Standard Code for Information Interchange 
ZSC3 = Figure Protected Code 
ITA2 = International Telegraph Alphabet Number 2 

13. See -General Notes- in Appendix H for discussion of TWX Code parity. L _______________________________________________________________________________________ _ 

Figure 14 (Pclrt 2 of 2). Code Translation Tables Provided by BTAM 
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ACTIVATING AND DEACTIVATING THE TELEPROCESSING SYSTEM 

The operations perfonued by a user's tele
processing program preparatory to data 
transmission is called activating the sys
tem. Similarly, deactivating the system 
refers to the operations performed after 
all transmission has ceased. These opera
tions largely consist of opening (activat
ing) and closing (deactivating) the com
munications line group data sets. 

PROGRAM INITIALIZATION 

Before activating the teleprocessing system 
you must first perform the usual initidli
zation steps required of any program that 
runs under OS/VS. These are as follows: 

1. USing a SAVE macro instruction (or a 
Store Multiple instruction), store the 
contents of the general registers you 
will use in your program in a register 
save area, the address of which is in 
register 13 upon entry to your 
program. 

2. Store the contents of register 13 in 
the second fullword of a save area you 
have defined in your program. 

3. Load the address of your program's 
save area into register 13. (Save 
areas are required by most system 
macro instructions.) Unless you 
require register 13 for other pur
poses, you need to load it only at the 
beginning of your program. 

See Figure 15 for an example of the 
foregoing linkage. More detailed informa
tion on the use and format of register save 
areas and on linkage conventions is con
tained in OS/VS Supervisor Services and 
Macro Instructions and OS/VS Data Manage
ment Services Guide. 

In addition to these initialization 
steps, you should create dummy control sec
tions (DSECTs) for the data control blocks 
and data event control blocks in your pro
gram, to allow you to refer symbolically to 
fields in these control blocks. To create 
these DSECTs, use the DCBD and IECTDECB 
macro instructions as shown in Figure 16. 
If the teleprocessing system includes BSC 
stations, a second operand, DEVD=BS, must 
appear in the DCBD macro: similarly, if the 
system includes World Trade telegraph ter
minals, code the second operand as DEVD=WT. 
If the system includes both kinds of sta
tions, code DEVD=(BS,WT). 

Code the DCBD and IECTDECB macros at the 
end of the control section (CSECT) in which 
they appear. 

OPENING AND CLOSING LINE GROuP DATA SETS 

Before you can perform data transmission 
operations over a line, you must o~en, or 
activate, the line group data set encom
passing that line, by means of an OPEN 
nacro instruction. When you issue an OPEN 
macro instruction, an open routine estab
lishes and initializes various internal 
control blocks and loads from the system 

,---------------------------------------------------------------------------------------l I YOURPROG CSECT 
I SAVE 
I 
I 
I 
J 

• 

• 
BASEREG 
SAVE REG 

BEGIN 

LR 
USING 
ST 
LA 

EQU 
EQU 

EQU 

SAVEAREA OS 

(14,12) 

BASEREG,15 
YOURPROG,BASEREG 
SAVEREG,SAVEAREA+4 
SAVEREG,SAVEAREA 

12 
13 

• 

18F 

1. 

2. 
3. 

SAVE REGISTERS IN CALLING 
PROGRAM'S SAVE AREA 

SAVE REG 13 IN 2ND FULLWORD 
LOAD YOURPROG SAVEAREA 
ADDRESS 

L ________________________________________________________ ----------------~--------------

Figure 15. Initializing Your Program 
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..-------------_._-------------------------, 
, YOURPROG CSECT 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 

USING 
USING 

IHADCB,DCBREG 
IECTDECB,DECBREG 

DCBD DSORG=BX 
IECTDECB L ________________________________________ _ 

Figure 16. Establishing Addressability for 
DCBs and DECBs 

library those I'outines and tables needed 
for BTAM to construct the channel programs 
required by sutsequent READ and WRITE macro 
instructions. The Open routine also "con
ditions" the cClmmunications line adapters 
within each TCUI associated with the line 
group. Conditi.oning a line adapter makes 
the line attached to it ready for data 
transmission. 

The fact thalt you have issued an OPEN 
macro instructi.on does not guarantee that 
the line group is open. The DCB for the 
line group has a bit, called the Open flag, 
that you can check to determine whether the 
line group is ()pen. The Open flag is bit 3 
:>f the DCBOFLGS field; if it equals one, 
c.he line group is open. 

If after you issue the OPEN macro in
struction, the Open flag is still zero, 
there is probably a coding error; most 
likely, the DD (data definition) card for 
the line group contains the wrong line 
group name. 

Even if the open flag is 1, one or more 
lines in the line group may not be ready for 
transmission because: the local control unit 
was powered off; a device attached to the 
control unit was inoperable; or the line 
adapter was not successfully conditioned. 

If this occurs because the TCU power is 
off or if the ~rcu is offline (remotes only); 
or the 3270 CU or device is inoperable, 
powered off or is offline the operating 
system prints, on the console, error message 
IEC804A, and enters wait state. This message 
identifies the condition and requests a 
response from the console operator. 

He replies; CONT. to retry this I/O 
operation possibly after correcting the 
error condition; POST to proceed with OPEN 
processing; DROP (Local 3270 ONLY) to proceed 
with OPEN processing without issuing the 
message for other devices in the line group. 

The DROP or POST option will allow the 
user application to proceed with operations 
on unaffected lines. IF unsuccessful 

conditioning occurs for some other reason 
(for example, TCU malfunction), the fact 
that the line has not been opened becomes 
evident when the first READ or WRITE macro 
instruction issued for that line results in 
a return code of X"l4'. For this reason, 
the user program should check for this 
return code after the first READ or WRITE 
macro instruction following opening of the 
line. 

BTAM provides the LOPEN (Line Open) 
~acro instruction for use in opening (that 
i's, conditioning the line adapter for) a 
single line in a line group. LOPEN is 
intended for use following a return code of 
X'14' • 

Depending on your application, you may 
wish to open all line groups at once or to 
open different groups at successive inter
vals during the day. Opening line groups 
at different times would be appropriate, 
for instance, when the remote stations con
nected to one group are located in a dif
ferent time zone from those connected to 
another group. 

After completion of data transmission 
over all lines in a line group, you may 
close the line group by means of a CLOSE 
macro instruction. If BTAM provided a buf
fer pool during opening of the line group 
(see the section "Buffer Management"), you 
must issue the CLOSE macro instruction only 
after you have no further use for the con
tents of any of the buffers in that pool. 
This is necessary because when you close 
the line group, BTAM relinquishes the main 
storage area occupied by the pool and 
various Fointers to buffers no longer 
exist. 

CPEN Macro Instruction 

OPEN completes the initialization of the 
data control block representing the line 
group data set, builds a buffer pool if you 
specify in the DCB macro that this be done, 
and loads from the system library those 
routines and tables necessary for BTAM to 
construct the appropriate channel programs. 
As explained earlier, the Open routine also 
conditions each TCU line adapter connected 
to a line in the group. 

See Figure 17 for the format of the OPEN 
macro instruction. 

A single OPEN macro instruction can 
activate any number of line groups and any 
other data sets defined in your program, 
including those for other access methods. 

ExamFle: To oFen two line group data sets 
and three BSAM data sets (one on magnetic 
tape, two on direct access devices), you 
could code a single OPEN macro instruction 
as follows: 
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OPEN1 OPEN (LG1050"LG2740"TAPELOG, 
(OUTPUT),MSGFILE1, 
(INOUT,LEAVE),MSGFILE2, 
(OUTPUT) ) 

LG1050 and LG2740 are the two line group 
data sets; the second comma following each 
of these operands indicates the absence of 
volume-positioning option parameters, which 
are not appropriate for communications line 
groups. The remaining operands are repre
sentative of data set addresses and volwne
positioning options for the three BSAM data 
sets. (See OS/VS Data Management Macro 
Instructions for information on coding OPEN 
macro instructions for nonline-group data 
sets. ) 

No return code is provided following an 
OPEN macro instruction; as explained earli
er, you should check the Open flag in the 
DCB to see whether the line group was suc
cessfully opened. 

LOPEN Macro Instruction 

LOPEN causes BTAM to issue commands that 
condition the TCU line adapter for a spe
cific line, when conditioning of the adapt
er was not successful during opening of the 
line group. It is appropriate to issue 
LOPEN after receiving a return code X'14' 
following issuance of a READ or WRITE macro 
instruction for the line. LOPEN causes the 
appropriate command (Set Address, Set Mode, 
or Enable) to be sent to the line adapter. 

(LOPEN may also be used to reestablish 
data set synchronism for a line using an 
IBM 3977 Model 2 modem (data set), as fol
lows. When the modem loses synchronism, 
transmission errors (that is, a NAK 
response from the remote station or a time
out error) occurs during Write operations. 
When errors of these kinds occur, it is 
appropriate to issue an LOPEN macro in
struction, which, by disabling the line and 
then enabling it or setting the mode, 
causes the modem to regain synchronism.) 

r--------T---------T----------------------, 
1 Name IOperationlOperand 1 
~--------+---------t----------------------~ 
'I [symbol] 1 LOPEN 1 decbaddr 1 L ________ ~ _________ ~ ______________________ J 

decbaddr 
specifies the address of the data 
event control block associated with 
the line. 

Programming Note: You should not issue an 
LOPEN macro instruction from within a timer 
exit, since LOPEN uses the STIMER macro. 
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Return Codes: Upon return of control to 
your program, the low-order byte of regis
ter 15 contains a return code. Normal com
pletion is indicated by X'OO'. Abnormal 
completion is indicated by the following 
hexadecimal codes: 

04 The line was not successfully 
opened. 

08 The specified line is busy. 

OC The relative line number specified 
in the data event control block is 
larger than the number of lines in 
the line group. 

10 

14 

The DCB for the line group is not 
open. 

The request was rejected, because 
OLTEP was using the local 3270 
device. 

20 Local device is not 3270 device type 

Only the abnormal return codes, X'04' 
and X'14', can be encountered in a debugged 
user program; the other four result from 
program errors. If a code of X'04' is 
returned after you issue an LOPEN macro 
instruction, you may wish to notify the 
console operator that he should check the 
condition of the affected Teu. 

CLOSE Macro Instruction 

CLOSE terminates the availability of a line 
group data set, frees the storage space 
occupied by the buffer pool if the pool was 
constructed by the Open routine, and frees 
the storage space obtained by the open rou
tine for control blocks. CLOSE also causes 
the fields in the data control blocks to be 
restored to the condition they were in 
before the DCB was opened. Just as OPEN 
causes the TCU line adapters associated 
with t,he line group to be conditioned for 
use, CLOSE cancels the conditioning. For 
this reason, if you issue a CLOSE macro in
struction while data transfer is still in 
progress over one or more lines in the line 
group, unpredictable loss of data can 
result. You should therefore close the 
line group only after all message traffic 
has ceased. See Figure 17 for the format 
of the CLOSE macro. 

A single CLOSE macro instruction can 
deactivate any number of line groups and 
any other data sets defined in your program 
(including those for other access methods), 
in the same wayan OPEN macro instruction 
can activate them. 



r--------T--·-------T----------------------~---------------------------------------------, I Name I Op4eration I Operand I 
r--------+--.-------+--------------------------------------------------------------------~ I [symbolll {OllEN} I ({dcb" } ••• ), [MF=L ] I 
I I C.LOSE I MF= (E, listnalte) I 
~--------~--.-------~--------------------------------------------------------------------i 

t 
I 
I 
I 
I 

symbol 

dcb 

MF=L 

• :ror standard or execute macro instruction format, the name of the first in
struction generated by the macro instruction. For these formats the use of 
symbol is optional • 

• :ror list format, the name of the parameter list created by the macro. For 
·this format, you must specify a name. 

specifies the name of the line group data set you wish to open or close. 

(List format) 
specifies that a parameter list is to be created, containing the names of 
the data control blocks to be opened or closed. The function is not per
formed until you issue an OPEN or CLOSE macro instruction of the execute 
format specifying the name of the parameter list. 

IMF=(E,listname) (Execute format) 
I specifies that the open or close function is to be executed for the data 

sets contained in the parameter list specified by listname. You must pre
viously have created the list with an OPEN or CLOSE macro instruction of the 
list format (MF=L). If you wish to override certain parameters in the list, 
specify replacement parameters in the macro instruction having the execute 
format. Code the replacement parameters in the positions corresponding to 
the locations of the parameters to be overridden. 

(Standard format - MF operand omitted) 

Example: 

specifies that both (1) a parameter list is to be created, containing the 
names of the data control blocks to be opened or closed, and (2) the open or 
close function is to be executed for the data sets contained in the created 
parameter list. 

OP'ENLIST OPEN (LG10S0"LG2740"LGl130),MF=L 

OPEN ("LG2260,,) ,MF=(E,OPENLIST) 

The first macro creates a list; the second executes the Open function for data sets 
LG10S0, Ul2260, and LGl130. 

After you have defined a parameter list by either an OPEN or a CLOSE macro instruc
tion of the list or standard format, you may subsequently specify that list by both 
OPEN and CLOSE macro instructions of the execute format. 

Figure 17. Formats of OPEN and CLOSE Macro Instructions 
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LINE CONTROL AND MESSAGE TRANSMISSION 

LINE CONTROL 

Communication between the central computer 
and remote stations requires a discipline 
called line control, as mentioned earlier 
in this publication. Given here is a sum
mary of the control scheme ~sed for various 
line configurations and types of remote 
stations. 

Line control does not apply to the local 
3270 display system, which uses attention 
interruptions to regulate communications 
between the central computer and local dis
play stations. For more information, see 
·Attention Interruptions and Read Initial 
Operations· in the section "IBM 3270 Infor
mation Display System -- Programming 
Considerations.~ 

contention System 

In the most elementary form of line control 
each of the two stations at the ends of a 
pOint-to-point communications line gains 
use of the line by sending to the other 
station a special control character signi
fying the station's intention to begin 
transmission. The first station to initi
ate contact in this manner ·seizes· the 
line and prevents its use by the other sta
tion until the first station has concluded 
its message transmission. If both stations 
should simultaneously try to initiate 
transmission, they are said to be contend
ing for use of the line, hence the name 
contention system. In this kind of system 
some method is required for resolving a 
contention situation. 

The action of requesting use of the line 
is sometimes called bidding for the line. 

Centrally-Controlled System 

In this kind of system, the central comput
er acts as a control station. That is, it 
initiates all contacts between all stations 
on a multistation (multipoint) line. It 
does this by periodically sending on the 
line a series of station identifiers, 
called polling characters or polling 
sequences. Each station on the line has a 
different polling sequence. Thus, although 
all stations-receive all polling sequences, 
each station responds only to its owq. 
This response indicates to the control sta
tion (the central computer) whether or not 
that remo~e station is ready at that moment 
to send a message. It sends a positive 
response if it is ready, a negative 
response if it is not. For some types of 
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stations the polling sequence identifies a 
specific component of the station, as well 
as the station itself. In this case, the 
response indicates whether or not that par
ticular component is ready to send a 
rressage. 

Similarly, when the control station 
wishes to send a message to a remote sta
tion, it transmits an identifier sequence 
on the line. This is called addressing, or 
selection. Again, all stations receive the 
addressing characters, but only one 
responds. The addressed station returns to 
the computer a positive response if the \ 
station (and perhaps a specific component) 
is ready to receive a message. 

In a system of this kind, the stations 
can te in one of two modes: control mode 
and text mode. The stations are all in 
control mode before a transmission begins, 
and in this mode they monitor the line for 
polling and addressing sequences. When a 
polled or addressed station responds posi
tively, message transmission between the 
central computer and the remote station can 
tegin. At this point, it is necessary to 
place all stations in text mode, so that 
any characters received by any station 
except the polled or addressed station are 
ignored. (If the other stations remained 
in control mode, any sequence of message 
characters that happened to constitute a 
polling or addressing sequence for one of 
the stations would activate that station.) 
Accordingly, each message begins with a 
special control character whose purpose is 
to cause the stations to enter text mode. 
Two characters used for this purpose are 
EOA (end-of-address) and STX (start-of
text). The type of station on the line 
determines which character is used. 

At the end of a transmission, all sta
tions on the line must be returned to con
trol mode, so that they can again respond 
to polling and addressing sequences. 
Another character or character sequence, 
called end-of-transmission (EDT), performs 
this function. 

The function of returning the stations 
to control mode is often called resetting 
the line. 

switched Systems 

In a switched system, contact must be es
tablished by one or the other of two sta
tions: the central computer or the remote 
station. In some switched configurations, 



either the cOlrnputer or a remote station can 
call the othe.r station: in others, only one 
or the other 4:>f these can make the call. 
User requirem1ents determine which case 
applies. 

When the computer initiates contact with 
the remote st,ation, it performs the calling 
function, when it answers a call from a . 
remote station, it performs the answering 
function. 

Although a remote station can call the 
central computer at any time, the computer, 
to fulfill its function as control station, 
must be able to accept or reject a call. 
If it wishes to accept calls, it wenables 
the line,w that is, conditions the TCU to 
respond to calls over the given switched 
line termination. The user program deter
mines which lines are to be enabled at any 
given moment. conversely, to return the 
TCU to the state in which it will not 
respond to (that is, answer) calls is 
called disabling the line. 

If a remote station calls in on a line 
that is not currently enabled or that is 
enabled but is occupied with another remote 
station, the calling station receives a 
busy signal, and contact is not estab
lished. The station must try again later. 

After the line connection is estab
lished, one clf the preceding line control 
schemes, cont~ention or centrally con
trolled, takE~s effect just as on a non
switched linE~. The scheme used is the same 
as that used for a nonswitched line for the 
particular tll'pe of stations involved. 

ERROR DETECTION AND MESSAGE BLOCKING 

Line control may also involve detection of 
transmission errors. For the types of 
remote stations for which this is pOSSible, 
a character c:alled end-of-transmission
block (ETB), also called end-of-block 
(EOB), is sent following a sequence of text 
characters; 1::his sequence is theri called a 
message bloc).:. Whenever the sending sta
tion senses an ETB in the data it is send
ing, it follc)ws that ETB with a check accu
mulation (VRC, LRC, or cyclic) and awaits a 
response from the receiving station. The 
receiVing sUltion compares the check char
acter with the check character it has accu
mulated. If they match, indicating that it 
received the text without error, it sends a 
positive response (or acknowledgment) to 
the sending station. If they do not match, 
indicating that a transmission error has 
occurred, it sends a negative response 
(acknowledgm_:mt) to the sending station. A 
positive response indicates that the send
ing station may continue with the next mes-

sage block: a negative response tells it to 
resend the erroneous block. 

CHANNEL PROGRAMS 

The various line control functions are 
achieved by the central computer through a 
combination of equipment and programming. 
Generally, each discrete function, such as 
enabling or disabling the line and reading 
and writing message text and responses is 
effected by separate channel commands that, 
when combined in appropriate sequences in a 
channel program, perform the overall line 
control actions needed to establish con
tact, transmit messages and check for 
errors. Channel programs are generated by 
BTAM as directed by the READ and WRITE 
macro instructions issued in the user 
Frogram. 

~ESSAGE TRANSMISSION 

All message transmission is effected by 
Read and Write operations of various kinds, 
which in turn are produced by coding equi
valently named macrQ instructions in the 
user program. (For information about Read 
and Write operations for the local 3270 
display system, see the section wIBM 3270 
Information Display System -- Programming 
Considerations. W

) Thus a Read Initial 
operation is produced by a READ Initial 
~acro instruction. These operations are as 
follows. 

A Read or Write Initial operation estab
lishes contact with the remote station and 
receives or sends the first message block. 
In establishing contact, the operation per
forms whatever functions are appropriate. 
That is, for a nonswitched line in a con
tention system, Read Initial first sends 
the character that signifies to the receiv
ing station that the line is being seized 
by the sending station. In a centrally 
controlled system, the first function is to 
send a character or sequence that places 
all stations in control mode, as explained 
earlier. For a switched line, Read Initial 
either enables the line, if the operation 
is to continue when a remote station calls 
in, or it dials the remote station. 

Following execution of whichever of the 
foregoing functions is appropriate, FoIling 
may take place, if required by the type of 
station involved. Then-the first block of 
the message is read or written. 

After a Read or Write Initial operation 
has concluded, you generally issue as many 
READ or WRITE Continue macro instructions 
as necessary to receive or send the remain
ing tlocks of the message. 
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If a Read operation receives an 
erroneous message block, you may undertake 
Read Repeat operation; the negative 
response sent by Read Repeat signifies to 
the remote terminal operator or to the 
remote computer program that he or it 
should resend the block in error. 

Sometimes it is desirable to reverse the 
direction of message transmission during 
one transaction or to exchange the roles of 
the receiving and sending stations. Read 
and write Conversational operations permit 
this. 

In binary synchronous communications, it 
is sometimes desirable to send data in 
transparent mode. This means that any 
transmission code bit pattern can be sent 
as data; whereas in normal transmission 
certain patterns are recognized and 
responded to as line control characters. 
Read and Write transparent operations are 
available for this purpose. 

These various operations can be combined 
in several ways. Inspection of the Read 
and Write operations for a specific type of 
remote station and line configuration will 
illustrate some of these ways. 

Although in coding a user program, it is 
not 'usually necessary to understand all the 
details of the various commands that make 
up a channel program, each command is 
explained fully in the publications per
taining to TCUs. These publications are 
listed in the Preface of this manual. 

User Program Analysis 

Upon completion of each Read or write 
operation, the user program must analyze 
the results of the operation to determine 
which Read or Write operation to perform 
next. If the operation was successful and 
either message text or some expected 
response was received, the decision about 
the next operation depends largely on the 
kind of application. Sometimes, it may 
depend on the content of the received text. 
For example, in an application that 
involves transmission of fairly long mes
sages, it is common practice to break the 
message into sequences of message blocks. 
It is then appropriate to send or receive 
the first block using a WRITE or READ Ini
tial macro instruction or one of the 
variants, such as WRITE Initial Transparent 
for BSC, and then send or receive the rest 
of the blocks with WRITE or READ Continue 
macros or variants. 

An operation may end successfully, but 
with some exceptional condition. For 
example, a sequence of Read operations will 
end when a remote station sehds an EOT 
after having sent a number of blocks of 
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text. Since the user program probably does 
not know when to expect the last block of 
text, if message lengths vary, it should 
check after every Read operation for 
receipt of an EOT, which is considered an 
exceptional condition. 

Some operations will end unsuccessfully, 
with an error condition of some kind, such 
as a parity error (data checks) in text or 
an invalid response. Again, the user pro
gram must analyze the results of each Read 
or Write operation to see if an error con
dition has occurred. 

BTAM provides error recovery procedures 
(ERP) for automatically attempting to reco
ver from errors. These are optional for 
start-stop lines, mandatory for BSC lines. 
It is only after BTAM ERP has attempted re
covery and failed that the error condition 
is indicated to the user program. If ERP 
is successful in clearing the condition, 
BTAM posts the operation complete-without
error, and the user program is unaware that 
the error has occurred. 

The section "Error Recovery Procedures 
and Error Recording," discusses the BTAM 
ERP facilities and suggested user analysis 
procedures. 

Use of Line Control Characters 

To achieve successful communication with 
any given type of remote station requires 
tha~ the data stream between the central 
computer and the remote station contain the 
appropriate line control (also called data 
link control) characters and character 
sequences. A BTAM programmer must be con
cerned with the proper use of these charac
ters. In message data received from a 
remote station, you may need to scan the 
input areas to determine the locations of 
control characters and perhaps to remove 
them. In message data to be sent to a 
remote station, however, you must assure 
yourself that these characters are sent at 
the appropriate point in the transmission. 
Some control characters are sent automati
cally by BTAM in a separate command within 
a channel program. Others you must place 
in the message output area. For example, 
when using a transparent-type Write opera
tion to send data in transparent mode (that 
is, to prevent the control units at the 
central computer and remote station from 
reacting to bit patterns that correspond to 
line control characters), you must place 
the DLE ST~ character sequence in the out
put ~rea at the point where transparent 
transmission is to begin. You do not, 
however, place the ending sequence, DLE ETX 
(or DLE ETB), in the output area, because, 
as inspection of the channel program shows, 
the command following the Write Text com
mand sends these characters. 



It is most. important to be familiar with 
the usage of line control characters for 
the type of x'emote station for which you 
are coding Re:ad and Write operations. The 
line control characters and their proper 
usage are defined in the publications per
taining to the various types of stations, 
and, in the case of binary synchronous com
munications, in the general information 
publication for BSC. (These publications 
are listed in the Preface of this manual.) 
Line control character usage may vary 
depending on particular features or combi
nation of fealtures with which the stations 
are equipped. 

READ AND WRI,]~E OPERATIONS 

The next t:wo chapters of this publica
tion contain descriptions of the READ and 
WRITE macro i.nstruction options available 
for each of t:he types of remote stations 
with which the central computer can commun
icate under :BTAM control. In the section 
"Start-Stop Head and Write Operations," 
these descriptions are arranged by type of 
station. In the section "BSC Read and 
Write Operations," they are arranged by 
type of line configuration. This is done 
because the channel program for each type 
of operation is the same for any type of 
station (for a given line configuration). 

The Reset FWlction 

For many of the Read and Write opera
tions listed there is an optional reset 
function. This simply means that if the 
Read or Writ4~ operation has progressed 
satisfactorily up to that point (that is, 
message text was received or sent without 
error), one or two additional commands are 
executed that. reset the station to control 
mode, and, for switched line operations, 
that break the line connection. This is 
the only difference between a reset and a 
nonreset ope:r:ation, and for this reason is 
not stated explicitly in each description. 
The reset function is not performed if a 
permanent er:r:or occurred during the 
operation. 

Terminal Lists 

The description of the DFTRMLST macro in
struction ea.rlier in this manual explains 
all of the operands of that macro instruc
tion. In th,e next two chapters, each sec
tion covering a type of remote station or a 
line configuration indicates which type of 
terminal lis·t you must define for Read and 
Write operations and shows what operands to 
code in the DFTRMLST operand field to 
obtain that list. See the explanation of 
the DFTRMLST macro instruction for the 
meanings of the operands, and see Appendix 
A for format illustrations and examples. 

Data Event Control Block 

The parameters BTAM needs to perform a Read 
or Write operation are contained in a data 
event control block (DECB). Some of these 
parameters are: 

• The type of Read or Write operation 
(for example, Initial, Continue 
Conversational) 

• The address of the data control block 
(DCB) for the line group encompassing 
the line over which the operation is to 
take place 

• The relative line number of the line 
involved 

• The address of the terminal list entry 
containing the information necessary to 
establish contact with the remote 
station 

• The addresses of the input or output 
areas to contain the message text. 

The DECB also contains fields in which 
the results of the Read or Write operation 
are indicated. Among these fields are: 

• An event control block (ECB), in which 
a standard completion code is placed 
upon conclusion of the Read or Write 
operation. 

• A response field (DECRESPN), Which 
receives addressing responses from the 
remote station. 

• Fields containing specific indicators 
of the results of the operations: 
DECSENSO (sense information); DECFLAGS 
(condition flags); DECERRST (error sta-
tus) and DECCSWST (channel status word 
status byte). 

The format of the DECB and the contents 
of its fields are given in Appendix B. 

One DECB is required for each communica
tions line; more than one can be provided, 
if desired. 

DECBs are created by READ and WRITE 
nacro instructions as follows. A macro of 
the list form (specified by the keyword 
operand MF=L) reserves space for a DECB and 
fills in certain of its fields with the 
parameters provided by the macro. This is 
done during assembly, and is the sole func
tion of the list form macro instruction; 
that is, the macro instruction does not 
perform a Read or Write operation. If you 
define a DECB in this way, you must code 
the macro instruction among the program 
constants (or create your own linkage 
around it), since a macro instruction of 
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the list form does not generate executable 
code. 

In order to perform a Read or Write 
operation using a DECB created by the list 
form of the macro instruction, you issue a 
READ or WRITE macro instruction of the 
execute form, specified by the MF=E keyword 
operand. This form of macro instruction 
does not establish a DECB; it executes the 
Read or Write operation using an existing 
list. In this macro instruction you may 
specify which, if any, of the parameters in 
the original DECB you wish to change. For 
example, if you wish to issue a series of 
WRITE macro instructions, a11 of which 
require the same DECB parameters except for 
the entry parameter, it would be appropri
ate to issue one WRITE (or READ) macro in
struction of the list form to establish the 
DECB. Then you would code the other WRITE 
macro instructions in the execute form and 
in each one specify only the entry operand, 
of those operands that are optional. 

An alternate method is to code the stan
dard form of the READ or WRITE macro in
struction, by omitting the MF keyword 
operand. A macro instruction of this type 
generates both a DECB and the executable 
code required to perform the Read or Write 
operation. 

Just as you issue a maGro instruction of 
the execute form referring to a DECB 
defined by a macro instruction of the list 
form, you may issue an execute-form macro 
instruction that refers to a DECB generated 
by a previous macro instruction of the 
standard form. 

An important point to remember in using 
the same DECB for a sequence of Read or 
Write operations is that the contents of 
many of the fields change with each 
issuance of a macro instruction or execu
tion of a Read or Write operation. This 
means that at the conclusion of each Read 
or Write operation you should do whatever 
checking of DECB fields is necessary before 
you issue the next macro instruction that 
will refer to the same DECB. 

Not all of the READ and WRITE macro in
struction operands are optional. Regard
less of the macro instruction form, you 
must provide the address of the DECB and 
the operation type. In the standard form, 
you must always code the DCB address and 
the relative line number. 

READ and WRITE Macro Instructions 

READ and WRITE macro instructions produce 
the Read and Write operations that achieve 
message transmission. You issue one of 
these macro instructions each time you wish 
to receive a message from a remote station, 
send a message to a remote station, or per-
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form any of several other functions related 
to message transmission, such as sending 
and receiving responses, disabling or dis
connecting a switched line, etc. 

In the READ or WRITE macro instruction you 
specify: 

• The line group and specific line within 
that group over which the operation is 
to occur. 

• The address of a terminal list or an 
entry in that list that contains the 
information BTAM needs to establish 
contact with a station. Examples of 
this kind of information are telephone 
numbers, polling and addressing 
sequences, and identification 
sequences. 

• The type of Read or Write operation to 
be performed (Read Initial, Write Con
tinue, etc.) 

• The address of the data event control 
block (DICB) that the READ or WRITE 
macro instruction is to define or the 
address of an existing DECB that the 
operation is to use. 

• The addresses of input and output areas 
into which or out of which message text 
is to be received or sent. 

Each of these parameters is discussed in 
the explanation of the operands. 

r--------T--------~----------------------, 
IName I Operation I Operands I 
~--------+---------+----------------------~ 
[symbol] {READ} decbaddr,optype, 

WRITE dcbaddr, 

I [inoutarea] I 
( [inarea], 
[outarea]) , 

I [inoutlength]I 
( [inlength], 
[outlength]) , 

[entry], [rln] :MF:E [ MF-L] 
________ ~ _________ i _____________________ _ 

decbaddr 
specifies the address of the DECB 
associated with the line. You can use 
register notation only if the macro 
instruction is of the execute form 
(MF=E) • 

optype 
specifies one of the operation-type 
codes listed in Figures 18, 19, and 
20. The channel program generated for 
each type of Read and Write operation 
differs depending on the particular 
terminal and network configuration. 



The available types for a given type 
of remotE~ station or line configura
tion are given in the next two chap
ters. The available types for the 
local 3270 display system are given in 
the section" Local Read and Write • 
Operations." In all cases, if the 
single IE!tter T is coded, no type code 
is set in the DECB. The T can be used: 

1. With a list form, to create a DECB 
with no type code. The type code 
would be furnished by a subsequent 
READ or WRITE macro instruction of 
execute form. 

2. With an execute form, when the 
type code already in the DECB is 
to b4:! used. 

dcbaddr 
specifies the address of the DCB for 
the line group. 

i nouta rea 
specifies the address of the first 
byte of 1t:.he input area (Read opera
tions) OJr the first byte of the output 
area (Write operations). In a READ 
macro instruction, you may code this 
operand ias • S' if you are using dynam
ic buffeJring and wish BTAM to provide 
the needed buffers. If the inoutarea 
operand is specified as • S', the 
inoutlen9th operand is ignored and 
BTAM obtiains the buffer length from 
the DCB. This operand may be omitted 
for read types TIQ and TQ and write 
types TR, TQ, TN, TA, TD, and TW. 

For wri tie type TQ, if inoutarea is 
omitted lor inoutlength is equal to or 
less than two, the response is read 
into the DECRESPN field of the DECB. 

ina rea and ou·tarea (BSC only) 
are for use in READ macro instructions 
of the TCW, TTL andfPL types and 
WRITE macro instructions of the TIV, 
TIVX, TTV, and TTVX types. 

For read types TTL and TPL, outarea 
contains the leading-graphics charac
ters to be sent to the remote station, 
and inarea receives the text from the 
station. For read type TCW, outarea 
specifies the address of the tone 
characters to be sent to the remote 
station, and inarea receives the text 
from the station. For write types 
TIV, TIVX, TTV, and TTVX, outarea con
tains the text to be sent to the 
remote stations, and inarea receives 
the text transmitted from the remote 
station. 

For either READ or WRITE macro 
instructions, you may code inarea (but 
not outarea) as'S' if you are using 

dynamic buffering and wish BTAM to 
provide the needed buffers. 

For more information about using the 
inarea and outarea operands for the 
remote 3270 display system, see "Read 
Operations" and "Write Operations" 
under the heading "Line Control and 
Message Transmission" in the section 
"IBM 3270 Infor~ation Display System 
-- Programming Considerations." 

inoutlength 
specifies the number of bytes in the 
input or output area defined by the 
inoutarea operand. In a WRITE macro 
instruction, you may code this operand 
as ·s·, to cause BTAM to obtain the 
buffer length from the DCB. The 
inoutlength operand need not be coded 
for read types TIQ and TQ and write 
types TR, TO, TN, TA, TD, and TW. 

For write type'TQ, if inoutlength is 
omitted or is equal to or less than 
two, the response is read into the 
DECRESPN field of the DECB. 

CAUTION: Specify'S' only if the last 
buffer to be sent contains the ending 
character. 

inlength and outlength (BSC only) 
are for use in the same types of macro 
instructions indicated under "inarea 
and outarea," and specify the length 
of these areas. In a WRITE macro in
struction, you may code outlength as 
'5', to cause BTAM to obtain the buf
fer length from the DCB. The same 
caution indicated for inoutlength app
lies to outlength. 

Programming Notes: 
1. The value specified for inoutlength, 

inlength, or outlength must include 
(a) all control characters that are to 
be sent or received if they will be 
sent from or received into the area 
(that is, the length should not 
include any control characters sent 
automatically by BTAM or received into 
other than the input area) and (b) the 
four-byte link field, if dynamic buf
fering is used. 

2. Any macro instruction of the execute 
form that specifies inarea and outarea 
rather than inoutarea must refer to a 
DECB that has been defined with a list 
or standard-form macro instruction 
that also specified inarea and out
area, because the DECB required for 
leading-graphics and conversational 
operations is longer than that for 
operations not requiring both input 
and output areas. 
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TYPE 1050 1050 8383 T\\'X WT 
OPTION CODE 1030 {nonsw} (switched) 1060 2260 115A 33/35 Teleg 

X X X 
READ Initiol TI Note Note X Note X X X X 

X X X 
READ Initial with Reset TlR Note Note X Note X X 

X X 
READ Continue TT Note X X Note X X 

X X 
READ Continue with Reset TTR Note X X Note X 

READ Continue with Leading 
Acknowledgment TTA 

READ Continue with 10 Exchange TE X 

READ Conversational TV X X 

READ Conversational with Reset TVR X X 

X X 
READ Repeat TP Note X X Note X 

X X 
READ Repeat with Reset TPR Note X X Note X 

READ 8uffer T8 X 

READ Skip TS X X X X X X X 

WRITE Initial TI X X X X X X X X 

WRITE Initial with Reset TlR X X X X X X X 

WRITE Initial Optical TlO 

WRITE Invitational Optical TeO 

WRITE Continue TT X X X X X 

WRITE Continue with Reset Tl'R X X X X 

WRITE Continue Conversational TTV X" X 

WRITE Conversational TV X X 

WRITE Conversational with Reset TVR X X 

WRITE Cc.nversational Optical TVO 

WRITE at Line Address TL X X 

WRITE at line Add"m with Reset TLR X 

WRITE Erase TS X 

WRITE Erase and Reset TSR X 

WRITE 8reak T8 X 

WRITE Positive Acknowledgment TA X X X X X 

WRITE Negative Acknowledgment TN X X X X X X 

WR ITE Disconnect TN 

\jote: Options for which Auto Poll channel programs are generated if the 10DEVICE s},stem generation macro instruction for the time specified FEATURE=
AUTOPOLl. 

'Write TTV cannot be used if Auto Poll is specified (i.e., FEATURE=AUTOPOLl in IODEVICE macro for the line\. 

Figure 18 (Part 1 of 2). READ and WRITE Options for Start-Stop 
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OPTION 

READ Initial 

REAl) Initial with Res-et 

READ Continue 

READ Continue with Reset 

READ Continue with 
leading Acknowledgment 

READ Continue with lID Exchange 

READ Conversationo I 

READ Conversational with Res-et 

READ Repeat 

READ Repeat with Reset 

READ Buffer 

READ Skip 

WRITE Initial 

WRITE Initial with Reset 

WRITE Initial Optical 

WRITE Invitational Optical 

WRITE Continue 

WRITE Continue with Res-et 

WRITE Continue Conversationol 

WRITE Conversational 

WRITE Conversational with Reset 

WRITE Conversational Optical 

WRITE at line Address 

WRITE at line Addre!.s with Reset 

WRITE Erase 

WRITE Erase with Reset 

WRITE Break 

WRITE Positive Ackn4)wledgment 

WRITE Negative Acknowledgment 

WRITE Disconnect 

·C Checking feature 
D Dial-up feature 
T Transmit Control feature 
S Station Control feature 
a Optical Image Unit feature 
NS Nonswitched 
SW Switched 

TYPE 
CODE 

TI 

TlR 

TT 

TTR 

TTA 

TE 

TV 

TVR 

TP 

TPR 

TB 

TS 

TI 

TlR 

TIO 

TCO 

TT 

TTR 

TTV 

TV 

TVR 

TVa 

Tl 

TlR 

TS 

TSR 

TB 

TA 

TN 

TN 

2740 274OC* 27400* 2740 2740 2740 2740 
DC· OT· OTC· S· 

X X X X X X 
X 

Note 

X X X X X 

X X X 

X X X 

X X X X 

X X X X 

X X X 

X X X 

X X X X X X X 

X X X X X X X 

X X X X X X X 

X X X 

X X X 

X X 

X X X X X 

X X X X X 

X X X 

X X X X X 

Note: Options for which Auto Poll channel programs are generated in the 10DEVICE system generation macro instruction 
for the line specified FEATURE = AUTOPOll 

Figure 18 (Part 2 of 2). READ and WRITE Options for Start-Stop 

2740 2740 2740 2741 2741 
SC· CO* OCO· NS· SW· 

X 
Note X X X X 

X X X Nate 

X X X X 

X X X 

X X 

X X 

X 

X X X 

X X X 

X X X X X 

X X X 

X X X 

X X 

X X 

X X X X X 

X X X 

X X 

X X X X 

X X 

X X 

X X X 

X X X 

X 
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r----------------------------T-----------T----------------T------------T----------------, 
I I I Nonswitched I I Switched I 
I Option I Type Code I Point-to-Point I Multipoint I Point-to-Point I 
~----------------------------+-----------+----------------+------------+----------------~ I READ Initial I TI I X I X I X I 
~----------------------------+-----------+----------------+------------+----------------i I READ Connect I TC I I I X I 
~----------------------------+-----------+----------------+------------+----------------~ I READ Connect wi th Tone I TCW I I I X I 
t----------------------------+-----------+----------------+------------+----------------i 
I READ Continue I TT I X I X I X I 

~----------------------------+-----------+----------------+------------t----------------~ I READ Continue with Leading I TTL I X I X I X I 
I Graphics1 ,",8 I I I I I 
~----------------------------t-----------+----------------+------------+----------------~ I READ Repea t I TP I X I X I X I 
t----------------------------+-----------+----------------+------------+----------------i I READ Repeat with Leading I TPL I X I X I X I 
I Graphics1 ,", 8 I I I I I 
t----------------------------+-----------t----------------+------------t----------------~ I READ Initial Inquiry I TIQ I X I I I 
~----------------------------t-----------+----------------t------------+----------------~ 
I READ Inquiry I TQ I X I X I X I 

t----------------------------+-----------+----------------t------------+---------------~ 
I READ Inquiry Monitor10 I TQM I I I X I 

~----------------------------+-----------+----------------+------------+----------------~ 
I READ Interrupt7 I TRV I X I X I X I 

t----------------------------t-----------+----------------+------------+----------------i 
I WRITE Initial4 I TI I X I X I X I 

~----------------------------+-----------t----------------t------------t----------------~ 
I WRITE Initial and Reset4 I TIR I X I X I I 

t----------------------------t-----------+----------------+------------+---------------~ I WRITE Continue:l I TT I X I X I X I 
~----------------------------+-----------+----------------+------------t----------------~ I WRITE Continue and Reset2 I TTR I X I X I I 
t----------------------------+-----------t----------------t------------+----------------~ I WRITE Reset I TR I X I X I X I 
~----------------------------t-----------t----------------t------------+----------------~ I WRITE Inquiry I TQ I X I X I X I 
t----------------------------+-----------t----------------+------------+----------------~ I WRITE Reset Monitor10 I TRM I I I X I 
~----------------------------t-----------t----------------t------------+----------------~ I WRITE Disconnect I TO I I I X I 
t----------------------------+-----------t----------------t------------+--------------~ I WRITE Wait Before I TW I X I X I X I 
I Transmit1 I I I I I 
t----------------------------t-----------t----------------f------------t----------------~ I WRITE Initial I TIV I X I X I X I 
I Conversational 2 ,5 1 I I I I 
t----------------------------+-----------t----------------+------------t----------------~ I WRITE Continue I TTY I ~ I X I X I 
I Conversational 2 ,5 I I I I I 

t----------------------------t-----------f----------------f------------t----------------~ I WRITE Initial I TIX I X I X I X I 
I Transparent 3 ,8 I I I I I 
t----------------------------f-----------t----------------+------------+----------------~ I WRITE Initial Transparent I TIXR I X I X I t 
I and Reset 3 ,8 I I I I I 
r---------------------------t-----------+----------------t------------+---------------~ 
I WRITE Initial Transparent I TIE I X I X I X I 
I Block 8 I I I I I L ____________________________ ~ ________ --_~ ________________ ~---_________ ~ _______________ J 

Figure 19 (Part 1 of 2). READ and WRITE Options for BSC 
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r------------·----------------T----------~---------------~----------~----------------, I I I Nonswitched I I Switched I 
I Option I Type Code I Point-to-Point I Multipoint I Point-to-Point I 
~------------,----------------+-----------+----------------+------------+----------------~ 
I WRITE continue I TTX I X I X I X I 
I Transparent3 ,e I I I I I 

~----------------------------+-----------+----------------+------------+----------------~ I WRITE continue Transparent I TTXR I X I X I I 
I and Reset3 ,e I I I I I 

~----------------------------+-----------+----------------+------------+----------------~ I WRITE Continue Transparent I TTE . I X I X I X I 
I BlockG I I I I I 
~----------------------------+-----------+----------------+------------+----------------~ I WRITE Initial Conversa- I TIVX I X I X I X I 
I tional Transparent3,e,e I I I I I 
~----------------------------t----------_+----------------+------------+----------------~ I WRITE Continue Conversa- I TTVX I X I X I X I 
I tional TraIllsparent3 ,e,9 I I I I I 
~------.-----,----------------+-----------+----------------+------------+----------------~ I WRITE BreakS,,,, I TB I I I X I 
~-----------,----------------+-----------+----------------+------------+---------------~ 
I WRITE COnnE!ct I TC I I I X I 

~------------.----------------~-----------~~---------------~------------~----------------~ I S,This macro cannot be used for a 2780 with which the central computer communicates I 
I using 6-bit Transcode. I 
I 2This macro cannot be used for a 2715 because text transmission to this type of sta- I 
I tion is always in transparent mode. I 
I 3This macro cannot be used for a 2972 because text transmission to this type of sta- I 
I tion is always in nontransparent mode. I 
I 4The 1800, 2715, and 2770 ignore leading gra~hics characters sent to them. That is, I 
I these chal:acters are neither received into core storage (2715) or terminal buffer, I 
, nor passed to any output device attached to the station. I 
I 5The 1800, 2770 and 2972 do not transmit text as a response to text received from I 
I the central computer, the return I 
I 6The 1800, 2715 and 2770 the usual alternating acknowledgment (ACK-O or ACK-1). 1 
I 7When this macro is used for the remote 3270, the response is always EOT. I 
I 8This macro is not applicable for the remote 3270, which cannot receive leading I 
I graphics. I 
I GThis macrc) is applicable for the remote 3270 only when that device has structure I 
i field capiiblil ty. I 
1S,°This macro is applicable only to the switched 3275. I 
I "''''This macro is not applicable to the switched 3275. I L ___________ • ____________________________________________________________________________ J 

Figure 19 (P,art 2 of 2). READ ·and WRITE Options for BSC 

r-----------------------------T-----------, I Option I Type Code I 
~-----------------------------+-----------~ 3. I READ Ini tia,l TI 
I 
IREAD Modifi.ed TM 
I 
IREAD Modified from Position TMP 
I 
I READ Buffel~ TB 
I 
I READ Buffel~ from Position TBP 
I 
IWRITE Initial TI 
I 
IWRITE Erase TS 

IWRITE Erase Alternate l TSA 

'WRITE Structured Field2 TSF 

I 
~RIT~ unpr(~tecte~E~s_=___ -1_~~---1 

lnoes not apply to 3272 devices. 

2 Does not a,pply to 3272 or 3274 Model IB devices. 

Figure 20. READ and WRITE Options for 
Local 3270 Display System 

If online testing is made available 
for a BSC line (by coding T among the 
EROPT options in the DCBmacro in
struction for the line group), all 
READ Initial macro instructions issued 
for the line must specify a length of 
no less than 300 bytes. Online test 
RFT messages may be received into this 
area at any time. If 'T' is coded as 
the optype operand in a WRITE macro 
instruction of the list form (MF=L), 
and the '(inarea,outarea)' and 
'(inlength,outlength)' operands are 
not coded, the resultant DECB does not 
allow space for the DECWLNG and --
DECWAREA fields. 

Note: For devices attached to the 
3274 or 3276 choose the test type 
that corresponds to the supported 
buffer size. 
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entry 

rln 

MF=L 

specifies the address of the terminal 
list or an entry therein, as follows: 

1. For a nonswitched line (OPENLST, 
AUTOLST, or SSALST), it specifies 
the address of an entry within the 
terminal list. 

2. For a nonswitched line (WRAPLST, 
AUTOWLST, or SSAWLST), it speci
fies either the address of any 
entry within the terminal list or 
'S' . 

Note: If'S' is specified, the 
system provides the address of an 
entry in the polling list as 
follows: 

a. If the previous polling opera
tion terminated with a nega
tive response as a result of a 
RESETPL macro instruction, the 
address of the next entry is 
provided. 

b. Otherwise, the address of the 
entry that was last polled is 
provided. 

3. For a switched line (DIALST, 
SWLST, BSCLST, IDLST, or WTTALST), 
it must specify the address of the 
beginning of the terminal list; it 
cannot be coded as'S'. 

For read types TMP and TBP for the 
local 3270 display system, entry 
specifies the address of a four
byte area that gives the position 
from which the read operation is 
to begin. This operand may be 
omitted for all other read and 
write types for the local 3270 
display system, since the operand 
is ignored. 

specifies in decimal the relative line 
number within the line group (range 
1-255 inclusive). This value is 
placed in the DECRLN field of the DECB 
in binary form. 

For read type TI for the local 3270 
display system, rln specifies the 
first display station that is to be 
checked for an attention interruption. 
For all other read and write types for 
the local 3270 display system, this 
operand specifies the device from 
which or to which a message is to be 
read or written. 

specifies that this macro instruction 
causes only the creation of a data 
event control block the name of which 
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~F=E 

is specified by the decbaddr operand. 
Specify this when you wish to create a 
data event control block that will be 
referred to subsequently by one or 
more READ or WRITE macro instructions 
(each of which will specify the MF=E 
operand and decbaddr operand of which 
will specify the address of the data 
event control block created by this 
macro instruction). 

specifies that this macro instruction 
causes execution of the Read or write 
operation, using a data event control 
block created by a READ or WRITE macro 
instruction of the list or standard 
form. 

Return Codes: After a READ or WRITE macro 
instruction, BTAM sets register 15 to zero 
if no error has been detected. If an 
abnormal condition is detected, the opera
tion is not started, and control is 
returned to your program at the instruction 
following the READ or WRITE macro instruc
tion. A return code in register 15 indi
cates the error. Bits 24 through 31 will 
contain one of the following error codes in 
hexadecimal notation: 

04 BUSy: The specified line is busy with 
a previously requested Read or Write 
operation. 

08 Invalid RLN: The relative line number 
specified in the operand field of the 
READ or WRITE macro instruction is zero 
or is larger than the number of lines 
in the line group. 

OC (1) Invalid RoptypeR code: The READ or 
WRITE macro instruction specified an 
RoptypeR that is invalid for the kind 
of remote station for which you issued 
the macro instruction. 

(2) An initial-type WRITE macro in
struction (for example, WRITE TI, TIX, 
TIV) erroneously specified an answering 
list instead of a calling list (that 
is, no dial digits are present in the 
list). 

10 All skip bits on (programmed polling) : 
The skip bit is on in all of the en
tries in the polling or addressing 
list. 

For local 3270, all skip bits are on 
by means of the CHGNTRY macro. 

Usage count too large (Autopoll): 
The Usage Count is larger than its 
maximum value of 15. 

14 Line Error during Open: SAD or Enable 
command (issued during Open) resulted 
in a permanent I/O error. The error 
status in the DECB may be inspected to 
determ~ne the cause of the error. For 
local 3270 devices, the write Erase 



command issued during open processing 
did not complete successfully; other 
devices in th~ line group which were 
successfully opened will continue to 
operate when a read or write macro is 
issued specifying the rln of any of 
those dE!vices. 

18 Buffers Not Available: The buffer 
pool does not contain enough buffers 
to satisfy the Read operation (area 
coded '5'). 

1C No Buffer Pool: No buffer pool was 
defined in the DCB macro instruction, 
or therE! was no indication that BTAM 
was to provide the pool associated 
with the line group prior to Open. 

20 No Buffer Routine: You did not indi
cate you wanted the buffer routine 
prior to open, so it was not loaded 
with the system. The return code 
occurs on a Read operation. 

24 Invalid Order: The second byte of the 
area specified by the entry operand of 
a READ ~[,MP o~ TBP macro instruction 
(for a local 3270 display system) is 
not an SBA order. 

28 Invalid Control Block: An invalid con
trol block was encountered during a 
read or write operation for the local 
3270 display system. 

2C Device Not Available: A request for a 
read or write operation was re:ected, 
because OLTEP is using the local 3270 
device. If the read operation request
ed was a READ INITIAL, processing does 
not continue for the rest of the line 
group. 

Note: All nonzero return codes indicate 
that noUO operation was initiated; there
fore, the program must not issue a WAIT or 
TWAIT macr() instruction for a READ or WRITE 
macro inst]~uction that resulted in a non
zero return code, because the task would 
enter a permanent wait state. 
progranunin(J Note: Execution of a READ or 
WRITE macrc) instruction causes control to 
be passed 1:'0 a BTAM routine which con
structs chc:lnnel programs. If no invalid 
conditions are detected, a channel program 
is genera tl:!d for the requested I/O opera
tion. Aftler the channel program has been 
started, control is returned to your pro
gram with .a return code of zero. 'the I/O 
operation proceeds asynchronously with 
respect to program execution. When you 
wish to de'termine whether the I/O operation 
has comple'ted, issue a WAIT or TWAIT macro 
instructioln, or check the DECSDECB field 
(the event control block). 

If you intend to make use of the '5' 
option for the entry operand in READ Ini
tial macrcl instructions, ensure that the 
polling li.st address is placed in the data 
event cont;rol block before the first execu-

tion of the READ Initial macro instruction. 
This may be done by defining the polling 
list address in a READ macro instruction of 
the list form and then using the '5' in a 
READ Initial macro instruction of the 
execute form. However, if a WRITE Initial 
macro instruction is issued (using the same 
DECB) before the first READ Initial macro 
instruction, steps must be taken to replace 
the polling list address in the DECB. 
After the first READ Initial macro instruc
tion, BTAM mcaintains the polling restart 
address in the DECB for the line. Thus, by 
using the '5' option, the polling list 
address is preserved across write opera
tions (even though they utilize the same 
CECB field for addressing list pointers). 

When a READ or WRITE macro instruction 
specifies -reset at completion- for a 
switched line, BTAM disconnects the line 
only if no error condition occurs during 
the execution of the basic channel program. 
Thus, the program may attempt retransmis
sion without reestablishing the line con
nection. If the program elects not to 
atteropt retransmission, the WRITE TN macro 
instruction may be executed to perform the 
disconnect function. 

When a READ or WRITE macro instruction 
specifies -reset at completion- for a non
switched line, the EOT character (or 
sequence of characters) is transmitted only 
if no error condition occurs during execu
tion of the basic channel program. 

When a polling function is performed in 
a Read Initial operation, the terminal list 
address field in the DECB (CECENTRY) con
tains the address of the entry in the poll
ing list that was last polled. Thus, the 
program may determine the source of the 
~essage (if one was received) by inspecting 
the contents of the polling list entry at 
that address. Note that the terminal list 
address field in the DECB is not modified 
for addressing operations. 

With Autopoll an index byte is provided 
in the first byte of DECPOLPT. The index 
byte contains the number of the polling 
entry for the terminal from which the mes
sage was read (that is, it contains one for 
the first entry in the polling list, two 
for the second entry, etc.). The program 
aay obtain the index byte from DECPOLPT to 
identify the originating terminal following 
any Read operation. 

When a READ macro instruction is used 
for the local 3270 display system, the 
relative line number of the device from 
which the message is read is placed into 
the DECPCLPT field of the DECB. 

User program error routines that operate 
synchronously with respect to the comple-
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tion of the I/O operation may retry a macro 
instruction with the knowledge that the 
proper parameters are in the DECB. The 
error routine may use a READ or WRITE macro 
instruction of the execute form with only 
the decbaddr and the optype operands 
specified. 

RESETPL (Reset Polling List or Reset Line) 
Macro Instruction 

RESETPL may be issued whenever you wish to 
cancel a Read operation that is currently 
in progress but has not yet received a 
positive response to polling from a remote 
station (nonswitched multipoint line), or 
has not yet received an ENe character indi
cating the rerr.ote station's intention to 
transmit (nonswitched point-to-point line), 
or has not yet received a cail from a 
remote station (switched line). If at the 
time the RESETPL is issued, a positive 
response or a call has been received or 
message transmission has taken place, the 
reset function has no effect: the Read 
operation proceeds as usual. 

RESETPL functions with a nonswitched 
multipoint line in the following manner. 
If a programmed polling operation is cur
rently in progress, and if it elicits a 
negative response, polling is terminated, 
the polling list pointer (DECPOLPT) is 
incremented, and the operation is posted 
complete. If an Autopoll polling operation 
is currently in progress, and if it elicits 
negative responses to all entries in the 
l~st, the operation is posted complete and 
the index byte identifying the last active 
entry is stored in the first byte of 
DECPOLPT. In both cases (programmed and 
Autopoll), the negative response bit is set 
in DECFLAGS. If the polling operation eli
cits a positive response or a tirr.e-out, the 
polling list pointer is not incremented, 
and the operation proceeds to its normal 
conclusion (normal conclusion for a time
out is to post it complete-with-error). 

For a nonswitched point-to-point line, 
if a prepare operation is currently in pro
gress, and the Prepare has not been com
Fleted, a Halt I/O command is issued for 
that line. If an operation other than the 
Prepare is currently in progress (for 
example, message reception, message trans
mission, addressing), it proceeds to its 
normal completion. 

The RESETPL macro instruction functions 
with a switched line in the following man
ner. If an Enable command has been issued 
to a line (to allow a terminal to dial the 
computer), and a call has not been received 
(the Enable has not been completed), BTAM 
stops line activity oy means of a Halt I/O 
command. If the Enable has already been 
completed and a polling operation (start
stop only> is currently in progress, the 
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function descrioed above for prograa.med 
falling or multipOint lines is performed. 
If the Enable has already been completed 
and no polling operation (Start-Stop only) 
is in progress, the Read operation proceeds 
unaffected. 

~: A special form of the RESETPl macro 
instruction is used for the local 3270 dis
play system. See "Attention Interruptions 
and, Read Initial Operations· in the section 
"IBM 3270 Information Display System -
Programming Considerations." If only the 
decbaddr operand is specified, the instruc
tions that are generated include support 
for the local 3270 display system. 

r~~;--l~;~~~~ro~~~d-----------I 

~----~----~-------------~ 
I (synfuol] I RESETPL I decbaddr [ ,HI()27 40 J I 
I I I ,POLLING I 
I I I ,ANSRING, HI02740 I L ____ L ____ ~ _______________ ~ 

decl:addr 
specifies the address of the data 
event control block for the line for 
which the reset operation is to be 
performed. 

POLLING 
specifies that only the instructions 
required to terminate polling on a 
nonswitched line will be generated by 
this macro instruction. 

ANSRING 
specifies that only the instructions 
required to terminate an answering 
operation on a switched line will be 
generated by this macro instruction. 

HI02740 
spec~t~es that a HIO will be done to 
a 2740 line. 

If no second operand is specified, 
instructions are generated to determine at 
execution time which function is to be per
formed. For World Trade telegraph terminal 
lines, omit POLLING and ANSRING. 

Programming Note: No further READ or WRITE 
~acro should be issued for a line for which 
a RESETPL macro has been issued until the 
operation in progress has been posted com
plete. That is, provided that the RESETPL 
aacro instruction gave a return code of 
X'OO' or X'04', a WAIT macro instruction 
should l:e coded l:etween the RESETPL macro 
and the next READ or WRITE macro. 

Return Codes: After execution of a RESETPL 
rr.acro instruction, bits 24 through 31 of 
register 15 contain a return code indicat
ing the status of the operation. Bits 0 
through 23 contain zeros. The code is one 
of the following, in hexadecimal notation: 



00 Normal Re·turn: This code is set if an 
Enacle or Prepare command was outstand
ing and a Halt I/O instruction was suc
cessfully executed. 

04 Complete: This code is set if the 
Enable cmnmand was already completed or 
the Post flag in the UCB is not on. 

OS Illegal Request: This code is set if 
the unit control block (UCB), an inter
nal OS/VS control block, specifies a 
nonteleprocessing device. 

OC Unsuccessful: This code is set if an 
invalid unit control block addres~ has 
been passed to the IOHALT system macro 
instruction, or if the Halt I/O in
struction. has terminated in error (for 
example, Channel Data Check, or a Not 
Operational condition code). This code 
is also set if the DCB has not been 
opened. 

10 Not Issued: this code is set if no 
Enable command had been issued. This 
is not used in point-to-point contention. 

Note: These return codes have different 
meanings for the form of the RESETPL macro 
instruction used for the local 3270 display 
system. See -Attention Handling and Read 
Initial Operaltions- in the section -IBM 
3270 Informa1:ion Display System -- Program
ming Considel~ations.-

WAIT Macro Instruction 

The WAIT macro instruction relinquishes 
control of the CPU when the user program 
has no furth4~r process ing to do and must 
wait for the completion of one or more 
Read/Write ol~erations. See OS/VS supervi
sor Services and Macro Instructions for 
complete information about this macro 
instruction. 

r-------T----------T----------------------, 
I Name I Op,eration I Operand I 
..--------+--.-------+----------------------~ 
, [symbol), 1NAIT I [count), I 
I I I ECB=ecb address I 
I I , ECBLIST=ecb list addr I L-_______ ..l __ . _______ ..l _____________________ J 

count 

ECB 

specifies the number of events among 
the events referred to by the ECB or 
ECBLIST operand that must be posted 
complete before the WAIT macro in
struction is satisfied. If the count 
operand is omitted, one is assumed. 

specifies the address of an event con
trol block (ECB) representing a single 
event t.o be posted complete before 
processing by the user program can 
continup." 

ECBLIST 
specifies the address of a variable
length list containing fullword 
entries with each fullword entry con
taining the address of an event con
trol block (ECB> in the low-order 
three bytes. Each event control block 
pointed to represents an event await
ing completion. In this list of ECB 
addresses, the high-order bit (O-bit) 
of each fullword entry except the last 
in the list must be zero. In the last 
entry in the list, you must set the 
O-bit in the high-order byte of the 
entry to one. 

TWAIT Macro Instruction 

The TWAIT macro instruction relinquishes 
control of the CPU when the user program 
must wait for the completion of one of a 
number of events before further processing 
can be done. 

r--------T---------T----------------------, I Name I Operation I Operands I 
~--------+---------+----------------------~ 
I [symbol) I TWA IT I (returnreg), I 
I I IECBLIST=ecb list addr I L ________ ..l _________ ~ _____________________ __J 

returnreg 
contains the address of the ECB repre
senting the event posted complete. 

ECBLIST 
specifies the address of the user
created list of ECB addresses repre
senting events awaiting completion. 
Each entry in the list is a fullword 
containing an address in the low-order 
three bytes. Because the list is of 
variable length, the higb-order bit 
(O-bit) of each fullword entry (except 
the last) must be set to zero except 
that of the last entry. The high
order bit of the last fullword entry 
must be set to one to identify the 
entry as the last in the list. 

If TWAIT is issued for any event other 
than a Read or Write operation, your pro
gram should clear the ECB. The TWAIT macro 
instruction is similar to the WAIT macro 
instruction except that: 

• TWAIT requires the completion of one 
event only before returning control to 
the problem. 

• The ECB keyword is not used in TWAIT. 

• The address of the ECB that was posted 
complete is returned to you in the reg
ister specified (as the first operand 
of TWAIT). 
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• The displacement of the ECB address 
from the beginning of the ECB list (as 
specified~ in the ECBLIST operand) is 
returned in register 15. 

The last point above simplifies branch
ing to a routine associated with a particu
lar ECB. Set up a where-to-go list of 
four-byte entries, each entry containing 
the address of a routine to be associated 
with the ECB whose address is in the corre
sponding entry of the ECB list. Then you 
may code, following the TWAIT macro 
instruction, 

L 
BALR 

15, WTGLIST (15) 
14,15 

or the equivalent, to branch and link to 
the appropriate routine. 

Read Skip Operations 

One of the types of Read operations that 
may be performed for terminals on a start-
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stop communications line is Read Skip. In 
this operation, effected by the READ Skip 
macro instruction, any data being received 
from a terminal is discarded, instead of 
being placed in main storage. This action 
·clears the line· of any unwanted data, so 
that normal Read and Write operations can 
be resumed. A Read Skip operation is 
intended for use in user-written recovery 
routines when a lost-data error has 
occurred. (It may be used for any start
stop terminal.) 

Because it is not used in normal message 
transmission operations, Read Skip is not 
discussed in the section ·Start-Stop Read 
and Write Operations.· 

In a READ Skip macro instruction you 
need not specify the address of an input 
area, since the data it receives does not 
enter main storage; however, you must spec
ify for the length a value exceeding the 
maximum amount of text data to be received 
by the Read Skip operation. 



IBM 1030 DATA COLLECTION SYSTEM 

DEFINING TERMINAL LISTS 

Read 0Eerations 

A Read Initial operation requires an open 
or wraparound polling list. The list may 
have one or more terminal entries, each 
containing a single polling character that 
identifies t.he terminal. To define a poll
ing list, code the operand field of a 
D.Fl'RMLST macro like this: 

r-----------·------------------------------, 
I [OPENLSTJ I 
I WRAPLST ,(xx, ••• ) I L _________________________________________ J 

Wri te OEerat.ions 

A Wr i te Ini 1:ial operation requires an ad
dressing list having a single entry, con
taining a single addressing character that 
identifies t.he terminal that is to receive 
the output message. To define an address
ing list, code the operand field of a 
D.Fl'RMLST macro like this: 

r-----------------------------------------, 
I OPENLST, xx I L _________________________________________ J 

READ MACRO INSTRUCTIONS 

READ Initial (TI) 
READ Initial and Reset (TIR) 

READ Initial successively polls the ter
minals in the polling list, and upon 
receiving a positive response to polling, 
reads a message block. 

1. Write EOT EOT EOT 
2. Write Polling Character 
3. Read Response 
4. Read Text 
5. Write Circle Y EOT EOT EOT (TIR only 

READ Continue (TT) 
READ Continue and Reset (TTR) 

READ Continue writes a positive response, 
successively polls terminals in the polling 
list, beginning with the terminal to which 
it sent thE~ response, and upon receiving a 
posi ti ve rE~sponse to polling reads a mes
sage block. This macro is for use follow
ing a succE~ssful READ Ini tia 1 (TI) or 
another RE1~D Continue to receive another 
message block. 

START-STOP READ AND WRITE OPERATIONS ------------------------------------

1. Write Circle Y EOT EOT EOT 
2. Write Polling Character 
3. Read Response 
4. Read Text 
5. Write Circle Y EOT EOT EOT (TPR only 

READ ReEeat (TP) 
READ ReEeat and Reset (TPR) 

READ Repeat writes a negative response, 
successively polls the terminals in the 
~olling list, beginning with the terminal 
to which it ·sent the negative response, and 
upon receiving a positive response to poll
ing, reads a message block. This macro is 
for use following an unsuccessful READ Ini
tial (TI), READ Continue (TT) or READ 
Repeat (TP), to read the same message block 
received by the previous o~eration. 

1. Write 
2. Write 
3. Read 
4. Read 
5. Write 

Circle N EOT EOT EOT 
Polling Character 
Response 
Text 
Circle Y EOT EOT EOT (TPR only 

WRITE MACRO INSTRUCTIONS 

Programming Notes: 

1. If an EOA is the first character of a 
message block (as it will be if ~he 
block has not been modified since it 
was received from a 1030 terminal), it 
will print at the terminal as I. You 
should therefore overlay with an idle 
character the first character of each 
block received from a 1030. 

2. Each outgoing message block must end 
with ETB. 

3. Insert three idle (EBCDIC) or Write 
Marks (transmission code) characters 
between adjacent message text charac
ters. (This is required of all mes
sages sent to a 1033 printer.) 

WRITE Initial (TI) 
WRITE Initial and Reset (TIR) 

WRITE Initial addresses a terminal, writes 
an EOA to place the terminal in receive 
state, writes message text, and reads a 
response from the terminal. 

1. Write 
2. Write 
3. Write 
4. Read 
5. Write 

EDT EOT EOT Circle S 
Addressing Character 
-1-
Response 
EOA 
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6. Write 
7. Read 
8. Write 

Text 
Response 
EOT EOT EOT (TIR only) 

WRITE Continue (TT) 
WRITE Continue and Reset (TTR) 

WRITE Continue writes a message block and 
reads a response from the terminal. This 
macro is for use following a WRITE Initial 
(TI) or another WRITE Continue. 

1. Write 
2. Read 
3. Write 

Text 
Response 
EO'!' EOT EOT (TTR only) 

WRITE Positive Acknowledgment (TA) 

WRITE Positive Acknowledgment writes a 
positive acknowledgment and an EOT sequence 
to indicate to the terminal that the com-
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puter received message text without error 
and to stop line activity. This macro is 
for use after a Read operation, when you 
wish to stop receiving from the terminal 
before the terminal has sent an EOT. 

1. Write Circle Y EOT EOT EOT 

WRITE Negative Acknowledgment (TN) 

WRITE Negative Acknowledgment writes an EOT 
sequence to indicate to the terminal that 
the computer received text with an error 
and to stop line activity. The terminal 
interprets the EOT sequence a~ a negative 
response. This macro is for use after a 
Read operation, when you wish to stop 
receiving from the terminal before the ter
minal has sent an EOT. 

1. Write EOT EOT EOT 



IBM 1050 DA~~A COMMUNICATION SYSTEM -
NONSWITCHED LINES 

DEFINING TERMINAL LISTS 

Read Operations 

A Read Initial operation requires an open 
or wraparound polling list. The list may 
have one or more terminal entries, each 
containing i:l two-character polling 
sequence. ~rhe first character identifies 
the terminal; the second identifies the 
specific component from which an input mes
sage is soLicited. (If the second charac
ter is the common polling character. 0, 
input messages are read from any ready com
ponent. To define a polling list. code the 
operand field of a DFTRMLST macro like 
this: 

r----------'------------------------------, 
I { OPENLST } I 
I WRAPLST ,(xxyy, ••• ) I ~ ________________________________________ J 

Write Operations 

A Write Initial operation requires an ad
dressing list having one or more terminal 
entries. each containing a two-character 
addressing sequence. The first character 
identifies the terminal; the second identi
fies the specific component that is to 
receive the! output message. (If the second 
character is the common addressing charac
ter, 9. the! output message is sent to all 
ready compclnents.) To define an addressing 
list, code the operand field of a DFTRMLST 
macro like this: . -----------------------------------------, 
IOPENLST,(xxyy •••• ) I 
~ ______________ . ___________________________ J 

READ MACRO INSTRUCTIONS 

READ Initial (TI) 
READ Initial and Reset (TIR) 

READ Initial successively polls the ter
minals in 1:he polling list, and upon 
receiving a positive response to polling, 
reads a message block. 

1. Write 
2. Write 
3. Read 
4. Read 
5. Write 

EOT EOT EOT 
Polling Sequf-mce 
Response 
Text 
EOA EOT EOT EOT (TIR only) 

READ Continue (TT) 
READ Continue and Reset (TTR) 

READ Continue writes a positive response 
and reads a message block. This macro is 

for use following a successful READ Initial 
(TI), READ Repeat (TP), or another READ 
Continue to receive another message block 
from the same terminal and component that 
sent the previous block. 

1. Write Circle Y 
2. Read Text 
3. Write EOA EOT EOT EOT (TTR only) 

READ Repeat (TP) 
READ ReEeat and Reset (TPR) 

READ Repeat writes a negative response and 
reads a message block. This macro is for 
use following an unsuccessful READ Initial 
(TI), READ Continue (TT). or another READ 
Repeat, to receive the same message block 
read by the previous operation. 

1. Write 
2. Read 

Circle N 
Text 

3. Write EOA EOT EOT EOT (TPR only) 

WRITE MACRO INSTRUCTIONS 

programming Notes: 

1. The first block of a message received 
from a 1050 on a Read Initial o~era
tion will begin with an EOA character. 
If the same message block is then sent 
to a 1050. it will be printed as #. 
This may be avoided by overlaying the 
EOA with an Idle character before 
sending the message block. 

2. Each outgoing message block must end 
with EOB • 

WRITE Initial (TI) 
WRITE Initial and Reset (TIR) 

WRITE Initial addresses a terminal, and if 
the response to addressing is positive, 
writes an EOA followed by message text and 
reads the response to text. If the termi
nal sends a negative response to address
ing, the operation is posted complete. 

1. Write EOT EOT EOT 
2. Write Addressing Sequence 
3. Read Response 
4. Write EOA 
5. Write Text 
6. Read Response 
7. Write EOT EOT EOT (TIR only> 

WRITE Continue (TT) 
WRITE Continue and Reset (TTR) 

WRITE Continue writes a message block and 
reads a response from the terminal. This 
macro is for use following a WRITE Init;::al 
(TI) or another WRITE Continue. 
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1. Write 
2. Read 
3. Write 

Text 
Response 
EOT EOT EOT (TTR only) 

WRITE Continue Conversational (TTV) 

WRITE Continue Conversational writes a mes
sage block and reads a response from the 
terminal, then resets the terminals on the 
line to control mode, successively polls 
the terminals in the polling list, and u~on 
receiving a positive response to polling, 
reads a message block. 

1. Write Text 
2. Read Response 
3. Write EOT EOT EaT 
4. Write Polling Sequence 
5. Read Response 
6. Read Text 

Programming Notes: 

1. WRITE TTV performs exactly the same 
functions as would be performed by a 
WRITE Continue (TT) followed by a READ 
Initial (TI), but saves coding effort 
by allowing you to verify successful 
initiation and conclusion of the 
operation (i.e., ty checking return 
and completion codes) just once, 
instead of after each of the two 
separate macro instructions. 

56 OS/VS BTAM SRL 

2. You must specify a polling list entry 
in the WRITE TTV macro instruction. 

WRITE Positive Acknowledgment (TA) 

WRITE positive Acknowledgment writes a 
positive acknowledgment and an EOT sequence 
to indicate to the terminal that the com
puter received message text without error 
and to stop line activity. This macro is 
for use after a Read operation, when you 
wish to stop receiving from the terminal 
before the terminal has sent an EOT. 

1. Write EOA EOT EOT EOT 

WRITE Negative Acknowledgment (TN) 

WRITE Negative Acknowledgment writes an EOT 
sequence to indicate to the terminal that 
the computer received text with an error 
and to stop line activity. The terminal 
interprets the EOT sequence as a negative 
response. This macro is for use after a 
Read operation, when you wish to sto~ 
receiving from the terminal before the ter
minal has sent an EaT. 

1. Write EOT EOT EOT 



IBM 1050 DAT~~ COMMUNICATION SYSTEM -
SWITCHED LINES 

DEFINING T~MINAL LISTS 

Read Operatilons 

A Read Initi'al operation that answers a 
call from a -terminal requires an answering
polling list; a Read Initial operation that 
calls a terminal requires a calling-polling 
list. Ei the.r type of list may have one or 
more terminal entries (all representing the 
same terminal), each containing a two
character polling sequence. The first 
character identifies the terminal, and must 
be the same character for all entries in 
the list; the second character identifies 
the specific component from which an input 
message is solicited. (If the second char
acter is the common polling character,O, 
input messages are read from any ready 
component.) 

To def ine ani answering-polling list, code 
the operand field of a DFTRMLST macro like 
this: 

r-----------------------------------------, 
I DIALST,O,(xxyy, ••• ) I 
L _______________ ---------------------______ J 

To define a calling-polling list, code the 
DFTRMLST opE!rand field like this: 

r-----------.------------------------------, 
I DIALST, diallcount, dialchars, (xxyy, ••• ) I '--__________ • ______________________________ J 

Write Operat~ions 

A Write Init;ial operation that calls a ter
minal requiI~es a calling-addressing list; a 
Write Initicll operation that answers a call 
from a terminal requires an answering
addressing list. Either type of list may 
have one or more terminal entries (all 
representin9 the same terminal), each con
taining a two-character addressing 
.sequence. ~rhe first character identifies 
the terminal, and must be the same for all 
entries in t.he list; the second character 
identifies 1:.he specific component that is 
to receive t.he output message. (If the 
second character is the common addressing 
character, 9, the output message is sent to 
all ready components.) 

To define a calling-addressing list, code 
the operand field of a DFTRMLST macro like 
this: 

r----------.------------------------------, 
I DIALST,di,alcount,dialchars, (xxyy, ••• ) I L ________________________________________ ~ 

To define an answering-addressing list, 
code the operand field of a DFTRMLST macro 
like this: 

r-----------------------------------------, I DIALST,O,(xxyy, ••• ) I L _________________________________________ J 

READ MACRO INSTRUCTIONS 

READ Initial (TI) 
READ Initial and Reset (TIR) 
(Using Answering-Polling List) 

READ Initial answers a call from a termi
nal, polls it, reads the response, and if 
the response is positive, reads a message 
clock. If the response is negative, the 
operation is posted complete. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

Disable 
Enable 
Write 
Write 
Write 
Read 
Read 
Write 
Disable 

Pad characters 
EOT EOT EOT 
Polling sequence 
Response 
Text 
EOA EOT (TIR only) 
(TIR only) 

READ Initial (TI) 
READ Initial and Reset(TIR) 
(Using Calling-Polling List) 

READ Initial dials the terminal, polls it, 
and if the response is positive, reads a 
message clock. If the response is nega
tive, the operation is posted complete. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

Disable 
Dial 
Write 
Write 
Write 
Read 
Read 
Write 
Disable 

Dial Digits 
Pad characters 
EOT EOT EOT 
polling sequence 
Response 
Text 
EOA EOT (TIR only) 
(TIR only) 

READ Continue (TT) 
READ Continue and Reset (TTR) 

READ Continue writes a positive response 
and reads a message block. This macro is 
for use following a successful READ Initial 
(TI), READ Repeat (TP), or another READ 
Continue to receive another message block 
from the same terminal and -
sent the previous block. 

1. 
2. 
3. 
4. 

Write 
Read 
Write 
Disable 

Circle Y 
Text 
EOA EOT (TTR only) 
(TTR only) 
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READ Repeat (TP) 
READ Repeat and Reset (TPR) 

READ Repeat writes a negative response and 
reads a message block. This macro is for 
use following an unsuccessful READ Initial 
(TI), READ Continue (TT), or another READ 
Repeat, to receive the same message block 
read by the previous operation. 

1 . 
2. 
3. 
4. 

Write 
Read 
Write 
Disable 

Circle N 
Text 
EOA EOT EOT EOT (TPR only) 
(TPR only) 

Programming Note: In order to be able to 
issue READ Repeat for the paper tape reader 
or card reader, the reader must be equipped 
with the Line Correction feature. For 
either of these components you may issue it 
only twice in succession. Furthermore, you 
should use this macro for the paper tape 
reader only if the message block being read 
is less than 312 characters. (Otherwise, 
the time required to back up the tape for 
retransmission exceeds the time-out interv
al of the terminal.) 

READ Conversational (TV) 
READ Conversational and Reset (TVR) 

READ Conversational polls the terminal, and 
if the response to polling is positive, 
reads a message block. If the response is 
negative, the operation is posted complete. 
This macro is for polling and reading a 
message block from a terminal with which a 
previous READ or WRITE macro has already 
established the line connection. Its main 
purpose is to allow you to change from 
sending message blocks to receiving them, 
without having to reestablish the line con
nection. READ Conversational can follow a 
READ Initial (TI), READ Continue(TT), or 
READ Repeat (TP), or a WRITE Initial (TI), 
WRITE Continue (TT), or WRITE Conversation
al (TV). 

The terminal list used by the READ Con
versation must be an open polling list 
(calling or answering), of the DIALST 
format. 

1. 
2. 
3. 
4. 
5. 
6. 

Write 
Write 
Read 
Read 
Write 
Disable 

EOT EOT EOT 
Polling Sequence 
Response 
Text 
EOA EOT (TVR only) 
(TVR only) 

WRITE MACRO INSTRUCTIONS 

Programming Notes: 

1. The first block of a message received 
from a 1050 on a Read Initial or Read 
Conversational operation will begin 
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with an EOA character. If the same 
message block is then sent to a 1050, 
it will print as #. This may be 
avoided by overlaying the EOA with an 
Idle character before sending the 
block. 

2. Each outgoing message block must end 
with EOB. 

WRITE Initial (TI) 
WRITE Initial and Reset (TIR) 
(Using Calling-Addressing List) 

WRITE Initial dials a terminal, addresses 
it, and if the response to addressing is 
positive, writes an EOA followed by message 
text and reads the response to text. If 
the response to addressing is negative, the 
operation is posted complete. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 

Disable 
Dial 
Write 
Write 
Write 
Read 
Write 
Write 
Read 
Write 
Disable 

Dial digits 
Pad characters 
EOT EOT EOT 
Addressing sequence 
Response 
EOA 
Text 
Response 
EOT (TIR only) 
(TIR only) 

WRITE Initial (TI) 
WRITE Initial and Reset (TIR) 
(Using Answering-Addressing List) 

WRITE Initial answers a call from a termi
nal, addresses it, and if the response is 
positive, writes an EOA followed by message 
text and reads the response to text. If 
the response to addressing is negative, the 
operation is posted complete. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 

Disable 
Enable 
Write 
Write 
Write 
Read 
Write 
Write 
Read 
Write 
Disable 

Pad characters 
EOT EOT EOT 
Addressing sequence 
Response 
EOA 
Text 
Response 
EOT (TIR only) 
(TIR only) 

WRITE continue (TT) 
WRITE Continue and Reset (TTR) 

WRITE Continue writes a message block and 
reads a response from the terminal. This 
rracro is for use following a WRITE Initial 
(TI) or another WRITE Continue. 

1. Write 
2. Read 

Text 
Response 



3. 
4. 

Write 
Disable 

EOT (TTR only) 
(TTR only) 

WRITE Convers;ational (TV) 
WRITE Convers;ational and Reset (TVR) 

WRITE Conversational writes a positive 
response to t.ext (the EOA character is the 
positive response), addresses the terminal, 
and if the r4~sponse to addressing is posi
tive, writes an EOA followed by message 
text and reads the response to text. If 
the response to addressing is negative, the 
operation is posted complete. 

The terminal list used by the WRITE Con
versational :must be an addressing list 
(calling or ,answering) of the DIALST 
format. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

Write 
Write 
Read 
Write 
Write 
Read 
Write 
Disable! 

EOA EOT EOT EOT 
Addressing sequence 
Response 
EOA 
Text 
Response 
EOT (TVR only) 
(TVR only) 

WRITE Continue Conversational (TTV) 

WRITE Continue Conversational writes a mes
sage block and reads a response from the 
terminal, rE!Sets it to control mode, polls 
it, and upon receiving a positive response 
to polling, reads a message block. 

1. Write Text 
2. Read Response 
3. Write EOT EOT EOT 
4. Write polling Sequence 
5. Read Response 
6. Read Text 

Programming Notes: 
1. WRITE 'rTV performs exactly the same 

functi,ons as would be performed by a 

WRITE continue (TT) followed by a READ 
Conversational (TV), but saves coding 
effort by allowing you to verify suc
cessful initiation and conclusion of 
the operation (that is, by checking 
return and completion codes) just 
once, instead of after each of the two 
separate macro instructions. 

2. You must specify a polling list entry 
in the WRITE TTV macro instruction. 

WRITE positive Acknowledgment and 
Disconnect (TA) 

WRITE Positive Acknowledgment and Discon
nect writes a positive response to text (an 
EOA) and breaks the line connection. This 
~acro is for use following a successful 
READ operation when you wish to break the 
line connection instead of receiving the 
remaining blocks of a message. 

1. Write EOA EOT 
2. Disable 

WRITE Negative Acknowledgment and 
Disconnect (TN) 

WRITE Negative Acknowledgment and Discon
nect writes a negative acknowledgment (the 
EOT character serves this purpose) and 
breaks the line connection. This macro is 
for use following an unsuccessful Read 
operation when you wish to break the line 
connection instead of receiving the remain
ing blocks of a message. The macro may 
also be used after a write operation when 
you wish to break the line connection. 

1. Write EOT 
2. Disable 
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IBM 1060 DATA COMMUNICATION SYSTEM 

DEFINING TERMINAL LISTS 

Read Operations 

A Read Initial operation requires an open 
or wraparound polling list. The list may 
have one or more terminal entries, each 
containing a two-character polling 
sequence. The first character identifies 
the control unit, the second identifies the 
teller terminal that is to be polled. 

To define a polling list, code the 
operand field of a DFTRMLST macro like this 

r-----------------------------------------, 
I { OPENLST } I 
I WRAPLST ,(xxyy, ••• ) I L ________________________________________ -J 

Write Operations 

A Write Initial operation requires an ad
dressing list having one terminal entry 
that contains a two-character addressing 
sequence. The first character identifies 
the control unit, the second identifies the 
teller t~rrninal to which the message is to 
be sent. 

To define an addressing list, code the 
DFTRMLST operand field like this: 

r-----------------------------------------, 
I OPENLST,xxyy I L ________________________________________ -J 

The list must be defined as an open list. 

READ MACRO INSTRUCTIONS 

READ Initial (TI) 
READ Initial and Reset (TIR) 

READ Initial successively polls the ter
minals in the polling list, and upon 
receiving a positive response to polling, 
reads a message block. 

1. Write EOT EOT EaT 
2. Write Polling Sequence 
3. Read Response 
4. Read Text 
5. Write Circle Y roT roT EOT (TIR only 

READ Continue (TT) 
READ Continue and Reset (TTR) 

READ Continue writes a positive response, 
successively polls terminals in the polling 
list, beginning with the terminal to which 
it sent the response, and upon receiving a 
positive response to polling, reads a mes
sage block. This macro is for use follow
ing a successful READ Initial (TI) or 
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another READ Continue to receive another 
message l:lock. 

1. Write Circle Y EOT EOT EOT 
2. write Polling Sequence 
3. Read Response 
4. Read Text 
5. Write Circle Y EOT EOT EOT 

(TTR only) 

READ Repeat (TP) 
READ Repeat and Reset (TPR) 

READ Repeat writes a negative response, 
successively polls the terminals in the 
polling list, beginning with the terminal 
to which it sent the negative response, and 
upon receiving a positive response to ~oll
ing reads a message block. This macro is 
for use following an unsuccessful READ Ini
tial (TI), READ continue (TT) or READ 
Repeat (TP), to read the same message block 
received by the ~revious operation. 

1. Write Circle N EOT EOT EOT 
2. Write Polling Sequence 
3. Read Response 
4. Read Text 
5. Write Circle Y EOT EOT EOT 

(TPR only) 

WRITE MACRO INSTRUCTIONS 

proqramming Note: Each outgoing message 
block must end with ETB. 

WRITE Initial (TI) 
WRITE Initial and Reset (TIR) 

WRITE Initial addresses a terminal, and if 
the response to address is positive, writes 
an EOA followed by message text and reads 
the res~onse to text. If the terminal 
sends a negative response to addressing, 
the operation is posted complete. 

1. Write EOT EOT EOT 
2. Write Addressing sequence 
3. Read Response 
4. Write EOA 
5. Write Text 
6. Read Response 
7. Write EOT EOT EOT (TIR only) 

WRITE positive Acknowledgment (TA) 

WRITE Positive Acknowledgment writes a 
~ositive acknowledgment and an EOT sequence 
to indicate to the terminal that the com
~uter received message text without error 
and to stop line activity. This macro is 
for use after a Read operation, when you 
wish to stop receiving from the terminal 
before the terminal has sent an EOT. 

1. Write Circle Y EOT EOT EOT 



WRITE Negati'iTe Acknowledgment (TN) 

WRITE Nega ti 'lTe Acknowledgment writes an EOT 
sequence to indicate to the terminal that 
the computer received text with an error 
and to stop line activity. The terminal 
interprets the EOT sequence as a negative 
response. This macro is for use after a 
Read operation, when you wish to stop 
receiving frlom the terminal before the ter
minal has sent an EOT. 

1. Write EOT EOT EOT 
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IBM 2260/2848 DISPLAY COMPLEX (REMOTE) AND 
IBM 2265/2845 DISPLAY COMPLEX (REMOTE) 

The information in this section applies 
equally to the IBM 2260/2848 display com
plex and the IBM 2265/2845 display complex, 
except that references to multiple display 
stations and the general polling function 
do not apply to the 2265/2845 display com
plex (only one 2265 display station can be 
attacbed to a 2845 display control). 

DEFINING TERMINAL LISTS 

Read Operations 

A Read Initial operation requires an open 
or wraparound polling list. The list may 
have one or more terminal entries, each 
containing a two-character polling 
sequence. The first character identifies 
the 2848 or 2845 Display Control, the 
second identifies the 2260 or 2265 Display 
Station from which an input message is 
solicited. (If, for a 2260/2848, the 
second character is coded as X'FF', a gen
eral poll is performed.) 

To define a polling list, code the 
operand field of a DFTRMLST macro like 
this: 

r-----------------------------------------, 
I {OPENLST}, (xxyy, ••• ) I 
I WRAPLST I L _________________________________________ J 

Write Operations 

A Write Initial operation requires an ad
dressing list. The list may have one or 
more terminal entries, each containing a 
two-character addressing sequence. The 
first character identifies the 2848 or 2845 
Display Control, the second identif~es the 
2260 or 2265 Display Station or 1053 print
er that is to receive the output message. 

To define an addressing list, code the 
DFTRMLST operand field like this: 

r-----------------------------------------, 
IOPENLST,(xxyy, ••• ) I L _________________________________________ J 

READ MACRO I NSTRUCTI ONS 

The format of a message received through a 
READ macro instruction is: 

r---T--------------T------T-----T---' 
ISTXldevice address I (textJI (CANJIETXI L ___ ~ ______________ ~ ______ ~ _____ ~ ___ J 
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STX 
specifies the start of text 
characters. 

device address 

text 

CAN 

ETX 

identifies the sending unit (display 
station or printer). 

is the message text. 

is the cancel character, sent only if 
the display control detects an inter
nal operation error when transmitting 
the message. 

is the end-of-text character. 

READ Initial (TI) 
READ Initial and Reset (TIR) 

READ Initial successively polls the display 
stations and printers in the polling list, 
and upon receiving a positive response to 
polling, reads a message block or a printer 
status message. 

1. Write STX and 15 EOT's 
2. Write Polling Sequence 
3. Write READ MI code 
4. Read Response 
5. Read Text 
6. Write STX EOT EOT EOT (TIR only) 

Functions of the Read Initial Operation 

The Read Initial operation can have one of 
three functions: 

Specific Polling of One or More Display 
stations: A Read Initial operation 
executed for this purpose is similar to the 
Read Initial for other types of terminals 
that use the polling scheme. That is, the 
stations to be polled are individually 
represented in a terminal list and polling 
proceeds until the end of the list is 
reac'hed (open list) or until a station 
returns a positive response and a message 
block (open or wraparound list). 

Requesting Printer Status: The function of 
FoIling ordinarily refers to contacting a 
terminal or terminal component to determine 
whether it has any message to send to the 
computer. With reference to the 1053 
printer attached to an IBM 2848 Display 
Control, the term polling means contacting 
the printer to see if it is ready to 
receive a message from the computer. (The 
printer may not be ready because the termi
nal operator is using it locally or because 
its power is off or it is out of paper.) 
In order to be ready, the printer mechanism 
must be ready and the printer buffer must 
not be in use. (The printer buffer is in 



use when it is being filled from the key
board buffer ()r the line, or if its con
tents are cur]~ently being printed.) If the 
printer, when polled, is ready, it returns 
to the comput4~r a posi ti ve response, the 
format of whic:::h is STX (device address) 
ETX. 

If the printer is not ready, it returns 
a NAKi if the printer mechanism is ready 
but the print4~r buffer is in use, the 
printer returns an EOT. Either NAK or EOT 
is considered a negative response. Once 
the printer status is requested, whether 
the status is positive or negative the 
printer is in the Wprinter-requestW condi
tion, which m1eans that it is available only 
for a message sent by a Write operation. 

If a gener,al poll operation (see below) 
is being executed after the status is 
requested, the printer returns the positive 
response when its status changes from not
ready to ready. The response is given the 
first time the printer is polled following 
the change to the ready condition. 

General Polling of a 2848 Display Control: 
In this form of operation, which is 
aChieved by coding X'FF' as the second byte 
of a single polling list entry, all the 
display stations and printers connected to 
the display control identified by the first 
character of the entry are polled in wrap
around fashicln, i. e., continuously, until 
one of the st;ations returns a positive 
response or until the printer responds with 
a status indication. The printer is always 
polled first, then the display stations, in 
each polling wpass w• (The printer status 
is returned when it i~ polled, either if a 
previous Read Initial operation requested 
the status indication or if a previous 
Write Initial operation for the printer was 
not possible because the printer was not 
free. ) 

When a display station sends a response, 
the Read opelration receives the message 
block into the input area specified in the 
READ macro. When a printer returns a 
response, th4~ Read operation receives the 
status indici:ltion in the input area. 

Programming Note: It is advisable to turn 
on the end-o:f-list bit of the polling list 
entry for thle printer when executing a Read 
Initial oper;:ltion to request printer sta
tus; then if the printer returns a negative 
response the operation is posted complete 
and the negative response condition can be 
tested for in the DECB. If the end-of-list 
bit is not on, the negative response is 
treated just like a negative response from 
a display station; polling continues, with 
no response indication given in the DECB. 

- READ Continue (TT) 
READ continue and Reset (TTR) 

READ Continue writes a positive response 
and reads a message block. This macro is 
for use following a successful READ Initial 
(TI), READ Repeat (TP), or another READ 
Continue to receive another message block 
from the same display station that sent the 
previous block. 

1. Write 
2. Read 
3. Write 

ACK 
Text 
STX EOT (TTR only) 

READ Repeat (TPR) 
READ Repeat and Reset (TPR) 
(Dis Flay Only) 

Read Repeat writes a negative response and 
reads a message block. This macro is for 
use following an unsuccessful READ Initial 
(TI), READ continue (TT), or another READ 
Repeat, to receive the same message block 
read by the previous operation. 

1. Write 
2. Read 
3. Write 

NAK 
Text 
STX EOT (TPR only) 

READ Buffer (TB) 
READ Buffer and Reset (TBR) 
(Display only) 

READ Buffer is intended for special appli
cations and for use in diagnosing equipment 
troubles. It receives the entire contents 
of the buffer of the specified display 
station. 

1. Write 
2. Write 
3. Write 
4. Read 
5. Read 
6. Write 

S'!'X and 15 EOT's 
Polling sequence 
Read Buffer Code 
Response 
Text 
STX EOT EOT EOT (TBR only) 

Programming Note: At the completion of the 
Read Buffer operation you must issue a 
WRITE Erase to erase the screen or else 
write a message that will overlay the pre
vious l::uffer. 

WRITE MACRO INSTRUCTIONS 

The format of a message sent through a 
WRITE macro instruction is: 

r-----T------T-----' 
I STX I text I ETX I L _____ ~ ______ ~ _____ J 

BTAM supplies the STX character; it is 
not provided by the user. The ETX charac
ter must be the last character of a message. 
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WRITE Initial (TI) 
WRITE Initial and Reset (TIR) 
(Display or Printer) 

WRITE Initial addresses a display station 
or printer, and if the response to address
ing is positive, writes an STX and the mes
sage text, then reads the response from the 
addressed unit. If the response to ad
dressing is negative, the operation is 
posted complete. 

1. Write STX and 15 EOT's 
2. Write Addressing sequence 
3. Write Write Code 
4. Read Response 
5. Write STX 
6. Write Text 
7. Read Response 
8. Write STX EOT EOT EOT (TIR only) 

PrQgramming Notes: 

1. If you issue a WRITE Initial to send a 
message block to the printer and the 
printer returns a negative response 
(NAK or EOT) to addressing, the opera
tion is posted complete; the message 
text is not sent. If the response is 
positive, the message is sent. If an 
error occurs during transmission of 
text, the printer buffer is cleared. 
You may retry the operation with a 
WRITE Continue macro. 

2. If you issue a WRITE Initial to send a 
message block to a display station, a 
positive response is normally received 
and the text is sent. If during 
transmission of text, an error occurs, 
you may retry the operation by issuing 
a WRITE Continue, but the message con
taining the error is not cleared. You 
may also res end the message with a 
WRITE Erase macro, or with a READ Buf
fer followed by a WRITE Erase, if sev
eral messages were displayed. 

WRITE at Line Address (TL) 
WRITE at Line Address and Reset (TLR) 
(Display Only) 

WRITE at Line Address has the same function 
as a WRITE Initial, but permits specifying 
the display line on which the message is to 
be displayed. 

1. Write 
2. Write 
3. Write 
4. Read 
5. Write 
6. Write 
7. Read 
8. Write 

STX and 15 EOT's 
Addressing sequence 
Line Address Code 
Response 
STX 
Text 
Response 
STX EOT EOT EOT (TLR only) 
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r-------T---------------------------------, I I Display Line Addresses I 
I ~-------------T-------------------~ 
I I I EBCDIC I 
I Display I 2260 or 2265 t---------T---------~ 
ILine I Code (hex) ICode(hex) I Character I 
t-------+-------------+---------+---------~ 

1 50 FO I 0 
2 51 F1 I 1 
3 52 F2 I 2 
4 53 F3 I 3 
5 54 F4 I 4 
6 55 F5 I 5 
7 56 F6 I 6 
8 57 F7 I 7 
9 58 F8 I 8 

10 59 F9 I 9 
11 SA 7A I 
12 5B 5E I 
13 5C 4C I < 
14 5D 7E I = 
15 5E 6E I > _______ ~ _____________ ~ _________ ~ _________ J 

Figure 21. IBM 2260 AND 2265 Display Line 
Addresses 

Programming Note: The first byte of the 
message text must contain a line address 
character. The message will be displayed 
starting at the beginning of that line. 
See Figure 21 for valid display line 
addresses. 

WRITE Erase (TS> 
WRITE Erase and Reset (TSR) 
(DisElay Only) 

WRITE Erase has the same function as a 
WRITE Initial, but also causes the display 
station screen to be erased before the mes
sage is displayed. 

1. Write STX and 15 EOT's 
2. Write Addressi~g sequence 
3. Write Erase code 
4. Read Response 
5. Write STX 
6. Write Text 
7. Read Response 
8. Write STX EOT EOT EOT 

WRITE continue (TT) 
WRITE Continue and Reset (TTR) 
(Display or Printer> 

(TSR only) 

WRITE Continue writes a message block and 
receives a response. This macro is for use 
following any Read or Write operation that 
did not include the Reset function. 

1. Write 
2. Write 
3. Read 
4. Write 

STX 
Text 
Response 
STX EOT EOT EOT (TTR only> 



WRITE Positive Acknowledgment (TA) 
(Display Only) 

WRITE Positiv'e Acknowledgment writes a 
positive acknowledgment and an EO'!' to indi
cate that thE! computer received the message 
text without error and to stop line activi
ty. This macro is for use following a Read 
operation when you wish to stop receiving 
from the display station. 

1. Write STX EOT 

WRITE Negative Acknowledgment (TN) 
(Dis play Onlv) 

WRITE Negative Acknowledgment writes an 
EO'!', which cc:mstitutes a negative response 
indicating that the computer received the 
message text with an error and to stop line 
activity. This macro is for use following 
a Read operation when you wish to stop 
receiving frc:>m the display station. 

1. Write EOT 
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IBM 2140 COMMUNICATION TERMINAL -- GENERAL 
INFORMATION 

The IBM 2140 Communication Terminal 
(Model 1 or 2) is available with several 
features or combinations of features. Of 
these, BTAM supports the following: 

2140 on Nonswitched Lines: 

Basic 2140 
2140 with Checking 
2140 with Station Control 
2140 with Checking and Station Control 
2140 with Checking and 2160 Optical 

Image Unit 

2140 on Switched Lines: 

2140 Dial 
2140 Dial, with Checking 
2140 Dial, with Transmit Control 
2140 Dial, with Checking and Transmit 
Control 

2140 Dial, with Checking and 2160 
Optical Image Unit 

The channel programs differ for the 
various feature combinations and are there
fore explained separately on the following 
pages. (See wIBM 2160 Optical Image Unit W 

for information about the 2160.) 

Programming Notes: 

1. The 2140 without station control and 
transmit control does not react to a 
transmission control unit (TCU) 
timeout, nor does it time out along 
with the TCU. Following a TCU 
timeout, the 2140 is left in transmit 
text mode is unresponsive to channel 
commands. The terminal operator must 
then depress the EOT key or power down 
and back up to place the 2140 in con
trol receive mode. 

2. Only 2140 terminals equipped with the 
Checking feature provide an automatic 
response to messages received from the 
computer. For 2140s not having this 
feature, responses, if desired, must 
be entered manually from the 2140 key
board, and the program must be able to 
receive such responses. That is, each 
Write operation for which a response 
is required must be followed by a Read 
operation. It is up to the user to 
establish a convention for responses; 
for example, to consider the letter Y 
received from the terminal as a posi
tive response (the terminal received 
the message correctly) and the letter 
N received from the terminal as a 
negative response (the terminal 
received the message incorrectly and 
the program should resend the same 
message) • 
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3. Each message sent to a 2140 Model 2 
that is equipped with the Buffered 
Receive feature must end with an EOT 
character; the EOT must be supplied by 
the user program. 

4. Multiple-block messages must not be 
sent to a 2140 Model 2 that is 
equipped with the Buffered Receive and 
Checking features, because (a) the 
contents of the buffer are printed 
only when an EOT is received from the 
computer, and (b) all blocks are read 
into the same buffer. This means that 
if a multiple-block message is 
received, only the block received just 
prior to the EOT will be printed; all 
previous blocks will have been succes
sively overlaid in the buffer. 

5. In sending message text to a 2140 
Model 2 with the Buffered Receive fea
ture, be careful to avoid a buffer 
overflow condition that will occur if 
the central computer sends a message 
block exceeding the capacity of the 
terminal buffer. This can happen even 
when the length of the message block 
in main storage is less than the buf
fer size. For each change in case 
(upper to lower, or vice versa), the 
TCU inserts a shift character in the 
data stream going to the terminal. 
You should ensure not only that the 
length of the message block in main 
storage is shorter than the 2140 buf
fer, but that it is shorter by an 
amount sufficient to allow for the 
inserted shift characters. 

6. The Model 2 responds to addressing 
with a two-character reply. If the 
response is positive, the first char
acter indicates whether an error 
occurred during the previous Write 
operation while transferring data from 
the buffer to the printer; if an error 
occurred, its nature is indicated. 
The second character is the positive 
response, circle Y. 

If the response is negative, the first 
character indicates the reason for 
that response; the second character is 
the negative response, circle N. 

The two-character response is received 
in the DECRESPN field of the DECB for 
the line. 

The operation is posted complete, with 
or without error, in the event control 
block for the line, and the appropri
ate bits are set in the DECFLAGS field 
of the DECB. 

Following each Write operation you 
should examine the first byte of the 



DECRESPliI field to determine whether an 
error occurred, and what kind it is. 

The chaJ~acters (in hexadecimal nota
tion) and their meanings are as 
follows .. 

PositivE! response (second char·acter is 
Circle X) 

First 
Charactt~r 

X'Ol ' 

X'23' 

X'2S' 
X'29' 

X'31' 

Meaning 

(No error: buffer success
fully printed) 
Failure in electronic 
circuit 
I/O device failure 
VRC error in text received 
on line 
parity error in text 
received on line. 

When thle first character is other than 
X· 01', lBTAM prints message IEAOOOI 
(I/O ERR) at the central computer con
sole (alnd/or teleprocessing or other 
console, if the operating system 
includes multiple console su~port). 
·See Appendix C for the format of this 
message. 

Negative response (second character is 
Circle N) 

First 
Character 

X'04' 
X'02' 

X' 20' 

X'10' 
X'13' 

X'OS' 

Meaning 

Terminal is in Bid mode 
Terminal is in Communic
ate mode 
Terminal is in Communic
ate mode with document 
device down 
Terminal is in Local mode 
Terminal is in Communic
ate mode but is out of 
paper 
Contents of buffer are 
being printed. 

When the first characte~ is X'10, 
X'13', or X'20', BTAM posts the opera
tion complete-with-error (completion 
code X'41' in DECSDECB) and prints 
message IEAOOOI (I/O ERR) at the 
central computer console (and/or tele
processing or other console, if the 
operating system includes multiple 
console support). See Appendix C for 
the format of this message. When the 
first character is X'02', X'04', or 
X'OS', BTAM posts the operation with 
normal completion. 
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IBM 2740 (BASIC) 

Read and Write operations for the basic 
2740 require no terminal lists. 

READ MACRO INSTRUCTIONS 

READ Initial (TI) 

READ Initial monitors the line for an EOA 
sent by the terminal and reads the message 
block that follows. This is the only macro 
used to receive text. 

1. Write EOT 
2. Prepare 
3. Read Text 
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WRITE MACRO INSTRUCTIONS 

WRITE Initial (TI) 
WRITE Initial and Reset (TIR) 

WRITE Initial writes an EOA to place the 
terminal in receive state, then writes mes
sage text. This is the only macro used to 
send text. 

1. Write 
2. Write 
3. Write 

EOA and 15 Idle Characters 
Text 
EOT (TIR only) 



IBM 2740 WITH CHECKING FEATURE 

The macro instructions in this section 
apply to a 2740 used as an operator's con
sole (under t:he Multiple Console Support 
option of OS/VS as well as to a 2740 used 
as a regular terminal. 

Read and ~lrite operations for the 2740 
with the checking feature require no termi
nal lists. 

READ MACRO I NSTRUCTI ONS 

READ Initial (TI) 
READ Initial and Reset (TIR) 

READ Initial monitors the line for an EOA 
sent by the 1:.erminal and reads the message 
block that follows. 

1. Write EOT EOT EOT 
2. Prepare 
3. Sense 
4. Read Text 
5. Write EOA EOT EOT EOT (TIR only) 

READ Continu-e (TT) 
READ Continu-e and Reset (TTR) 

READ Continu-e writes a positive response 
and reads a message block. This macro is 
for use foIl-owing a successful READ Initial 
(TI), READ R1epea t (TP), or another READ 
Continue to :receive another message block 
from the samle terminal and component that 
sent the pre'llious block. 

1. Write 
2. Read 
3. Write 

Circle Y 
Text 
EOA EOT EOT EOT (TTR only) 

READ Repeat (TP) 
READ Repeat .and Reset (TPR) 

READ Repeat 1i1irites a negative response and 
reads a mess.age block. This macro is for 
use following an unsuccessful READ Initial 
(TI), READ Continue (TT), or another READ 
Repeat, to r,ecei ve the same message block 
read by the previous operation. 

1. Write 
2. Read 
3. Write 

Circle N 
Text 
IDA EOT EOT EOT (TPR only) 

WRITE MACRO INSTRUCTIONS 

Programming Notes 

1. Each outgoing message block must end 
with EOB. 

2. Once it is in receive mode, the termi
nal cannot begin sending message text 

until it receives EOT. Therefore, 
following one or more Write opera
tions, you must arrange to send EOT to 
put the terminal in stand-by mode. 
This may be done by specifying the 
reset option in the last Write opera
tion (i.e., TIR, TTR, or TVR), or ty 
following the last Write operation by 
a Write TN macro. 

Restriction: If a Read Initial operation 
immediately follows a Write with Reset 
operation, the first byte of data may be 
lost. 

WRITE Initial (TI) 
WRITE Initial and Reset (TIR) 

WRITE Initial writes an EOA to place the 
terminal in receive state and turn on the 
terminal motors, writes message text, and 
reads the response. 

1. Write 
2. Write 

EOA and 15 idle Characters 
Text 

3. Read Response 
4. Write EOT (TIR only) 

WRITE Continue (TT) 
WRITE Continue and Reset (TTR) 

WRITE Continue writes a message block and 
reads a response from the terminal. This 
macro is for use following a WRITE Initial 
(TI) or another WRITE Continue. 

1. Write Text 
2. Read Response 
3. Write EOT (TTR only) 

WRITE Conversa tiona I (TV) 

WRITE Conversational and Reset (TVR) 

WRITE Conversational writes an EOA to place 
the terminal in receive state, writes mes
sage text, and reads the response. This 
macro is for use following a Read opera
tion, to change from receiving text to 
sending text. 

1. Write 
2. Write 
3. Read 
4. Write 

EOA 
Text 
Response 
EOT (TVR only) 

WRITE Continue Conversational (TTV) 

WRITE Continue Conversational writes a mes
sage block and reads a response from the 
terminal, then resets it to control mode, 
monitors the line for an EOA from the ter
minal and reads the message block that 
follows. 
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1. Write Text 
2. Read Response 
3. Write roT roT EDT 
4. Prepare ,. 
-) . Sense 
6. Read Text 

Pl:ogramming Note: WRITE TTV performs 
exactly the same functions as would be per
formed by a WRITE Continue (TT) followed by 
a READ Initial (TI), but saves coding 
effort by allowing you to verify successful 
initiation and conclusion of the operation 
(i.e., by checking return and completion 
codes) just once, instead of after each of 
the two separate macro instructions. 

WRITE Positive Acknowledgment (TA) 

WRITE Positive Acknowledgment writes a 
positive acknowledgment and an EOT sequence 
to indicate to the terminal that the com
puter received message text without error 
and to stop line activity. This macro is 
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for use after a Read operation, when you 
wish to stop receiving from the terminal 
before the terminal has sent an EOT. 

1. Write EOA EOT EOT EOT 

WRITE Negative Acknowledgment (TN) 

WRITE Negative Acknowledgment writes an EOT 
sequence to indicate to the terminal that 
the computer received text with an error 
and to stop line activity. The terminal 
interprets the EOT sequence as a negative 
response. This macro is for use after a 
Read operation, when you wish to stop 
receiving from the terminal before the ter
minal has sent an EOT, or after one or more 
Write operations, when you wish to begin 
receiving from the terminal via Read opera
tions (the terminal cannot begin sending 
text until it receives EOT). 

1. Write EOT EOT EOT 



IBM 2740 WITH DIAL-UP FEATURE 

DEFINING TERMINAL LISTS 

Read Operations 

A Read Initial operation requires an an
swering list, which you define by coding 
the operand field of a DFTRMLST macro like 
this: 

.-----------'-----------------------------, 
I DIALST,O I L ____________ . _____________________________ J 

Write Operations 

A Write Initial operation requires a call-' 
ing list, which you define by coding the 
DFTRMLST opel~and field like this: 

r---------------------------------------, 
I DIALST,dialcount,dialchars I L-_________________________________________ J 

READ MACRO INSTRUCTIONS 

READ Initial (TI) 
READ Initial and Reset (TIR) 

READ Initial answers a call from a terminal 
and reads a Inessage block. 

1. 
2. 
3. 
4. 
5. 
6. 

Disable 
Enable 
Prepare 
Read 
Write 
Disable 

Text 
roT (TIR only) 

(TIR only) 

READ Conversational (TV) 
READ Conversational and Reset (TVR) 

READ Conversational monitors the line for 
an EOA sent by the terminal and reads the 
message text that follows. This macro is 
for reading a message block from a terminal 

after a previous READ or WRITE macro has 
estatlished the line connection. 

1. Prepare 
2. Read Text 
3. Write EOT (TVR only) 
4. Disable (TVR only) 

WRITE MACRO INSTRUCTIONS 

WRITE Initial (TI) 
WRITE Initial and Reset (TIR) 

WRITE Initial dials a terminal, writes an 
EOA to place the terminal in receive state, 
and writes message text. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

Disable 
Dial 
Write 
Write 
Write 
Write 
Disable 

Dial digits 
pad characters 
EOA 
Text 
roT (TIR only) 

(TIR only) 

WRITE Conversational (TV) 
WRITE Conversational and Reset (TVR) 

WRITE Conversational writes an EOA to place 
the terminal in receive state and writes 
message text. This macro is for use fol
lowing a Read operation to change from 
receiving text to sending text, when the 
line connection is already established. 

1. Write EOA 
2. Write Text 
3. Write EOT (TVR only) 
4. Disable (TVR only) 

WRITE Disconnect (TN) 

WRITE Disconnect breaks the line 
connection. 

1. Write EOT 
2. Disatle 
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IBM 2140 WITH DIAL-UP AND CHECKING FEATURES 

DEFINING TERMINAL LISTS 

Read Operations 

A Read Initial operation requires an an
swering list, which you define by coding 
the operand field of a DFTRMLST macro like 
this: 

,-----------------------------------------, 
I DIALST,O I L-________________________________________ J 

Write Operations 

A Write Initial operation requires a call
ing list, which you define by coding the 
DFTRMLST operand field like this: 

r-----------------------------------------, 
I DIALST,dialcount,dialchars I L _________________________________________ J 

A Write Initial operation that encounters 
an answering list, which is defined by cod
ing the operand field of a DFTRMLST macro 
instruction as follows: 

r-----------------------------------------, 
I DIALST,O I L-________________________________________ J 

allows a write to answer a call from a ter
minal and immediately initiates data 
transfer to the terminal. In this case, no 
data (EOA) is expected from the calling 
terminal. 

READ MACRO INSTRUCTIONS 

READ Initial (TI) 
READ Initial and Reset (TIR) 

READ Initial answers a call from a termi
nal, monitors the line for an EOA sent by 
the terminal, and reads the message block 
that follows. 

1. Disable 
2. Enable 
3. Prepare 
4. Read Text 
5. Write EOA EOT (TIR only) 
6. Disable (TIR only) 

READ continue (TT) 

READ continue and Reset (TTR) 

READ Continue writes a positive response 
and reads a message block. This macro is 
for use following a successful READ Initial 
(TI), READ Repeat (TP), or another READ 
Continue to receive another message block 
from the same terminal and component that 
sent the previous block. 
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1. Write Circle Y 
2. Read Text 
3. Write EOA EOT (TTR only) 
4. Disable (TTR only) 

READ Repeat (TP) 
READ Repeat and Reset (TPR) 

READ Repeat writes a negative response and 
reads a message block. This macro is for 
use following an unsuccessful READ Initial 
(TI), READ Continue (TT), or another READ 
Repeat, to receive the same message block 
read by the previous operation. 

1. Write 
2. Read 

Circle N 
Text 

3. Write 
4. Disable 

EOA EOT (TPR only) 
(TPR only) 

READ Conversational (TV) 
READ Conversational and Reset (TVR) 

READ Conversational monitors the line for 
an EOA sent by the terminal and reads the 
message block that follows. This macro is 
for use following a Write operation, to 
change from sending text to receiving text. 

1. Write EOT 
2. Prepare 
3. Read Text 
4. Write EOA EOT (TVR only) 
5. Disable (TVR only) 

WRITE MACRO INSTRUCTIONS 

Programming Note: Each outgoing message 
block must end with EOB. 

WRITE Initial (TI) 
WRITE Initial and Reset (TIR) 

WRITE Initial dials a terminal, writes an 
EOA to place the terminal in receive state, 
writes message text, and reads the response 
to text. 

1. Disable 
2. Dial Dial digits (TI and TIR) 
3. Enable (TI with Answer List only) 
4. Write Pad characters 
5. Write EOA 
6. Write Text 
7. Read Response 
8. Write EOT (TIR only) 
9. Disable (TIR only) 

WRITE Continue (TT) 

WRITE Continue and Reset (TTR) 

WRITE continue writes a message block and 
reads a response from the terminal. This 
macro is for use following a WRITE Initial 
(TI) or another WRITE Continue. 



1. Write 
2. Read 
3. Write 
4. Disable 

Text 
Response 
EOT (TTR only) 
(TTR only) 

WRITE Conversational (TV) 
WRITE Conversational and Reset (TVR) 

WRITE Conversational writes an EOA to place 
the terminal in receive state, writes mes
sage text, and reads the response. This 
macro is for use following a Read opera
tion, to change from receiving text to 
sending text. 

1. 
2. 
3. 
4. 
5. 

Write 
Write 
Read 
Write 
Disable 

EOA 
Text 
Response 
EOT (TVR only) 
(TVR only) 

WRITE Continue Conversational (TTV) 

WRITE Continue Conversational writes a mes
sage block and reads a response from the 
terminal, thEm resets it to control mode, 
monitors the line for an EOA from the ter
minal and reaLds the message block that 
follows. 

1. Write Text 
2. Read Response 
3. Write EOT EOT EOT 
4. Prepare 
5. Sense 
6. Read Text 

Programming Note: WRITE 'lTV performs the 
same functions as would be performed by a 
WRITE Continue (TT) followed by a READ Con-

versational (TV), but saves coding effort 
by allowing you to verify successful 
initiation and conclusion of ~he operation 
(that is, by checking return and completion 
codes) just once, instead of after each of 
the two separate macro instructions. 

WRITE Positive Acknowledgment and 
Disconnect (TA) 

WRITE Positive Acknowledgement and Discon
nect writes a positive response to text (an 
EOA) and breaks the line connection. This 
macro is for use following a successful 
READ operation when you wish to break the 
line connection instead of receiving the 
remaining blocks of a message. 

1. Write EOA EOT 
2. Disable 

WRITE Negative Acknowledqment and 
Disconnect (TN) 

WRITE Negative Acknowledgment and Discon
nect writes a negative acknowledgment (the 
EOT character serves this purpose) and 
breaks the line connection. This macro is 
for use following an unsuccessful Read 
operation when you wish to break the line 
connection instead of receiving the remain
ing blocks of a message. The macro may 
also be used after a write operation when 
you wish to break the line connection. 

1. Write EOT 
2. Disable 
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IBM 2740 WITH DIAL-UP AND TRANSMIT CONTROL 
FEATURES 

CAUTION: A 2740 having the Transmit Con
trol feature is equipped with a Transmit 
Control switch. This switch must always be 
in the MTC position when the 2740 is under 
BTAM control. 

DEFINING TERMINAL LISTS 

A Read Initial or Write Initial operation 
that answers a call from a terminal 
requires an answering list, which you 
define by coding the operand field of a 
DFTRMLST macro like this: 

r-----------------------------------------, I DIALST,O I L _________________________________________ J 

A Read Initial or Write Initial operation 
that calls a terminal requires a calling 
list, which you define by coding the 
DFTRMLST operand field like this: 

r-----------------------------------------, I DIALST,dialcount,dialchars I L _________________________________________ J 

READ MACRO INSTRUCTIONS 

READ Initial (TI) 
READ Initial and Reset (TIR) 
(Using Calling List) 

READ Initial dials a terminal, writes a 
selection sequence, and if the response is 
positive, reads a message block. If the 
response is negative, the operation is 
posted complete. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

Disable 
Dial 
Write 
Write 
Read 
Read 
Write 
Disable 

Dial digits 
Pad characters 
Selection sequence 
Response 
Text 
EOT (TIR only) 
(TIR only) 

READ Initial (TI) 
READ Initial and Reset (TIR) 
(Using Answering List) 

READ Initial answers a call from a termi
nal, writes a selection sequence, and if 
the response is positive, reads a message 
block. If the response is negative, the 
operation is posted complete. 

74 OS/VS BTAM SRL 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

Disable 
Enable 
Write 
Write 
Read 
Read 
Write 
Disable 

Pad characters 
Selection sequence 
Response 
Text 
EOT (TIR only) 
(TIR only) 

READ Conversational (TV) 
READ Conversational and Reset (TVR) 

READ Conversational writes a selection 
sequence, and if the response is positive, 
reads a message block. If the response is 
negative, the operation is posted complete. 
This macro is for use following a Write 
operation, to change from sending text to 
receiving text. 

1. 
2. 
3. 
4. 
5. 

Write 
Read 
Read 
Write 
Disable 

Selection sequence 
Response 
Text 
EOT (TVR only) 
(TVR only) 

WRITE MACRO INSTRUCTIONS 

WRITE Initial (TI) 
WRITE Initial and Reset (TIR) 
(Using Calling List) 

WRITE Initial dials a terminal, writes an 
EOA to place the terminal in receive state, 
and writes message text to the terminal. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

Disable 
Dial 
Write 
Write 
Write 
Write 
Disable 

Dial digits 
Pad characters 
EOA 
Text 
EOT (TIR only) 
(TIR only) 

WRITE Initial (TI) 
WRITE Initial and Reset (TIR) 
(Using Answering List) 

WRITE Initial answers a call from a termi
naL, writes an EOA to place it in receive 
state, and writes message text to the 
terminal. 

1. 
2. 
3. 
~. 

5. 
6. 
7. 

Disable 
Enal:le 
Write 
Write 
Write 
Write 
Disable 

Pad characters 
EOA 
Text 
EOT (TIR only) 
(TIR only) 

WRITE Conversational (TV) 
WRITE Conversational and Reset (TVR) 

WRITE Conversational writes message text to 
the terminal. This macro is for use fol-



lowing a RE!ad operation, to change from 
receiving t:ext to sending text. 

1. 
2. 
3. 
4. 

Write 
Write 
Write 
Disable 

EOA 
Text 
EOT (TVR only) 
(TVR only) 

WRITE Disconnect (TN) 

WRITE Disconnect breaks the line 
connection. 

1. 
2. 

Write 
Disable 

EOT 
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IBM 2740 WITH DIAL-UP, TRANSMIT CONTROL, 
AND CHECKING FEATURES 

CAUTION: A 2740 having the Transmit Con
trol feature is equipped with a Transmit 
Control switch. This switch must always be 
in the MTC position when the 2740 is under 
BTAM control. 

DEFINING TERMINAL LISTS 

A Read Initial or Write Initial operation 
that answers a call from a terminal 
requires an answering list, which you 
define by coding the operand field of a 
DFTRMLST macro like this: 

r-----------------------------------------, I DIALST,O I L _________________________________________ J 

A Read Initial or Write Initial operation 
that calls a terminal requires a calling 
list, which you define by coding the 
DFTRMLST operand field like this: 

r-----------------------------------------, I DIALST,dialcount,dialchars I L ________________________________________ J 

READ MACRO INSTRUCTIONS 

READ Initial (TI) 
READ Initial and Reset (TIR) 
(Using Calling List) 

READ Initial dials a terminal, writes a 
selection sequence, and if the response is 
positive, reads a message block. If the 
response is negative, the operation is 
posted complete. 

1. Disable 
2. Dial Dial digits 
3. Write Pad characters 
4. Write Selection sequence 
5. Read Response 
6. Read Text 
7. Write EOA EOT (TIR 
8. Disable (TIR only) 

READ Initial (TI) 
READ Initial and Reset (TIR) 
(Using Answering List) 

only) 

READ Initial answers a call from a termi
nal, writes a selection sequence, and if 
the response is positive, reads a message 
block. 

1. Disable 
2. Enable 
3. Write Pad characters 
4. Write Selection sequence 
5. Read Response 
6. Read Text 
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7. 
8. 

Write 
Disable 

EOA EOT (TIR only) 
(TIR only) 

READ Continue (TT) 
READ Continue and Reset (TTR) 

READ Continue writes a positive response 
and reads a message block. This macro is 
for use following a successful READ Initial 
(TI), READ Repeat (TP), or another READ 
Continue to receive another message block 
from the same terminal and component that 
sent the previous block. 

1. 
2. 
3. 
4. 

Write 
Read 
Write 
Disable 

Circle Y 
Text 
EOA EOT (TTR only) 
(TTR only) 

READ Repeat (TP) 
READ Repeat and Reset (TPR) 

READ Repeat writes a negative response and 
reads a message block. This macro is for 
use following an unsuccessful READ Initial 
(TI), READ continue (TT), or another READ 
Repeat, to receive the same message block 
read by the previous operatio~ 

1. 
2. 
3. 
4. 

Write 
Read 
Write 
Disable 

Circle N 
Text 
EOA EOT (TPR only) 
(TPR only) 

READ Conversational (TV) 
READ Conversational and Reset (TVR) 

READ Conversational writes a selection 
sequence, and if the response is positive, 
reads a message block. If the response is 
negative, the operation is posted complete. 
This macro is for use following a Write 
operation, to change from sending text to 
receiving text. 

1. 
2. 
3. 
4. 
5. 
6. 

Write 
Write 
Read 
Read 
Write 
Disable 

EOT EOT EOT 
Selection sequence 
Response 
Text 
EOA EOT (TVR only) 
(TVR only) 

WRITE MACRO INSTRUCTIONS 

proqramming Note: Each outgoing message 
block must end with EOB. 

WRITE Initial (TI) 
WRITE Initial and Reset (TIR) 
(Using Calling List) 

WRITE Initial dials a terminal, writes an 
EOA to place the terminal in receive state, 
writes message text to the terminal, and 
reads a response from the terminal. 



1. Disable 
2. Dial Dial digits 
3. Write Pad characters 
4. Write EOA 
5. Write Text 
6. Read Response 
7. Write EOT (TIR only) 
8. Disable (TIR only) 

WRITE Initial (TI) 
WRITE Initial and Reset (TIR) 
(Using Answering List) 

WRITE Initial answers a call from the ter
minal, writes an EOA to place it in receive 
state, writes message text to the terminal, 
and reads a l::-esponse from the terminal. 

1. Disable 
2. Enable 
3. Write Pad characters 
4. Write EOA 
5. Write Text 
6. Read Response 
7. Write EOT (TIR only) 
8. Disable (TIR only) 

WRITE Continue (TT) 
WRITE Continue and Reset (TTR) 

WRITE Continue writes a message block and 
reads a response from the terminal. This 
macro is for use following a WRITE Initial 
(TI) or another WRITE Continue. 

1. 
2. 
3. 
4. 

Write 
Read 
Write 
Disable 

Text 
Response 
EOT (TTR only) 
(TTR only) 

WRITE Conversational (TV) 
WRITE Conversational and Reset (TVR) 

WRITE Conversational writes an EOA to place 
the terminal in receive state, writes mes
sage text, and reads the response. This 
macro is for use following a Read opera
tion, to change from receiving text to 
sending text. 

1. 
2. 
3. 
4. 
5. 

Write 
Write 
Read 
Write 
Disable 

EOA 
Text 
Response 
EOT (TVR only) 
(TVR only) 

WRITE Positive Acknowledgment and 
Cisconnect (TA) 

WRITE Positive Acknowledgment and Discon
nect writes a positive response to text (an 
EOA) and breaks the line connection. This 
macro is for use following a successful 
Read operation when you wish to break the 
line connection instead of receiving the 
remaining blocks of a message. 

1. Write EOA EOT 
2. Disable 

WRITE Negative Acknowledgment and. 
Disconnect (TN) 

WRITE Negative Acknowledgment and Discon
nect writes a negative acknowledgment (the 
EOT character. serves this purpose) and 
breaks the line connection. This macro is 
for use following an unsuccessful Read 
operation when you wish to break the line 
connection instead of receiving the remain
ing blocks of a message. The macro may 
also be used after a write operation when 
you wish to break the line connection. 

1. Write EOT 
2. Disable 
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IBM 2740 WITH STATION CONTROL FEATURE 

DEFINING TERMINAL LISTS 

Read Operations 

A Read Initial operation requires an open 
or wraparound polling list. The list may 
have one or more terminal entries, each 
containing a single polling character that 
identifies the terminal. To define a poll
ing list, code the operand field of a 
DFTRMLST macro like this: 

r-----------------------------------------, 
I {OPENLST} I 
I WRAPLST ,(xx, ••• ) I L ________________________________________ -J 

Write Operations 

A Write Initial operation requires an ad
dressing list having a single entry, oon
taining a single addreSSing character that 
identifies the terminal that is to receive 
the output message. To define an address
ing list, code the operand field of a 
DFTRMLST macro like this: 

r-----------------------------------------, 
I OPENLST ,xx I L _________________________________________ J 
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READ MACRO INSTRUCTIONS 

READ Initial (TI) 

READ Initial successively polls the ter
minals in the polling list, and upon 
receiving a positive response to polling, 
reads a message clock. 

1. Write 
2. Write 
3. Write 
4. Read 
5. Read 

EOT EOT EOT 
Polling character 
Space character 
Response 
Text 

WRITE MACRO INSTRUCTIONS 

WRITE Initial (TI) 
WRITE Initial and Reset (TIR) 

WRITE Initial addresses a terminal, and if 
the response is positive, writes an EOA to 
set the terminal to receive state and 
writes message text to the terminal. If 
the terminal sends a negative response to 
addressing, the operation is posted 
complete. 

1. Write 
2. Write 
3. Write 
4. Read 
5. Write 
6. write 
7. Write 

EOT EOT EOT Circle S 
Addressing character 
Space character 
Response 
EOA 
Text 
EOT EOT EOT (TIR only) 



IBM 2740 WITH STATION CONTROL AND CHECKING 
FEATURES 

DEFINING TERMINAL LISTS 

Read Operations 

A Read Initial operation requires an open 
or wraparound polling list. The list may 
have one or melre terminal entries, each 
containing a single polling character that 
identifies the! terminal. To define a poll
ing list, code! the operand field of a 
DFTRMLST macro like this: .. -----------_._---------------------------, 
I { OPENLST 1 I 
, WRAPLST , (X):, ••• ) I L-____________ . ____________________________ J 

Write Operations 

A Write InitiaLl operation requires an ad
dressing list having a single entry, con
taining a sin9le addressing character that 
identifies thE! terminal that is to receive 
the output me~~sage. To define an address
ing list, COdE! the operand field of a 
DFTRMLST macr() like this: 

.-----------------------------------------, 
IOPE~LST,xx I L _________________________________________ J 

READ MACRO INSTRUCTIONS 

READ Initial (TI) 
READ Initial and Reset (TIR) 

READ Initial successively polls the ter
minals in the polling list, and upon 
receiving a positive response to polling, 
reads a message block. 

1. Write EOT EOT EOT 
2. Write Polling character 
3. Write Space character 
4. Read Response 
5. Read Text 
6. Write EOA EOT EOT EOT (TIR only) 

READ Continue (TT) 
READ Continue and Reset (TTR) 

READ Continue writes a positive response 
and reads a message block. This macro is 
for use following a successful READ Initial 
(TI), READ Repeat (TP), or another READ 
Continue to receive another message block 
from the same terminal and component that 
sent the previous block. 

1. Write 
2. Read 
3. Write 

Circle Y 
Text 
EOA EOT EOT EOT (TTR only) 

READ Repeat (TP) 
READ Repeat and Reset (TPR) 

READ Repeat writes a negative response and 
reads a message block. This macro is for 
use following an unsuccessful READ Initial 
(TI), READ Continue (TT), or another READ 
Repeat, to receive the same message block 
read by the previous operation. 

1. Write 
2. Read 
3. Write 

Circle N 
Text 
EOA EOT EOT EOT (TPR only) 

WRITE MACRO INSTRUCTIONS 

Programming Note: Each outgoing message 
clock must end with EOB. 

WRITE Initial (TI) 
WRITE Initial and Reset (TIR) 

WRITE Initial addresses a terminal, and if 
the response to addressing is positive, 
writes EOA followed by message text and 
reads the response from the terminal. 

1. Write 
2. Write 
3. Write 
4. Read 
5. Write 
6. Write 
7. Read 
8. Write 

EOT EOT EOT Circle S 
Addressing character 
Space character 
Response 
EOA 
Text 
Response 
EOT EOT EOT (TIR only) 

WRITE continue (TT) 
WRITE continue and Reset (TTR) 

WRITE continue writes a message block and 
reads a response from the terminal. This 
macro is for use following a WRITE Initial 
(TI) or another WRITE continue. 

1. Write 
2. Read 
3. Write 

Text 
Response 
EOT EOT EOT (TTR only) 

WRITE Positive Acknowledgment (TA) 

WRITE Positive Acknowledgment writes a 
~ositive acknowledgment and an EOT sequence 
to indicate to the terminal that the com
:uter received message text without error 
and to stop line activity. This macro is 
for use after a Read operation, when you 
wish to stop receiving from the terminal 
before the terminal has sent an EOT. 

1. Write EOA EOT EOT EOT 

WRITE Negative Acknowledgment (TN) 

WRITE Negative Acknowledgment writes an EOT 
sequence to indicate to the terminal that 
the computer received text with an error 
and to stop line activity. The terminal 
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interprets the EOT sequence as a negative 
response. This macro is for use after a 
Read operation, when you wish to stop 
receiving from the terminal before the ter
minal has sent an EOT. 

1. Write EOT EOT EOT 

80 OS/VS BTAM SRL 



IBM 2760 OPTICAL IMAGE UNIT -- GENERAL 
INFORMATION 

OPERATION AND MESSAGE FORMATS 

This section describes the essential func
tions of the IBM 2760 Optical Image Unit 
and explains their relationship to the for
mats of messages to and from the com~uter. 
(See the 2760 component description listed 
in the Preface for detailed information on 
this terminal device.) 

FILMSTRIP POSITIONING 

After the ope!rator inserts the filmstrip 
cartridge int.o the front of the 2760, the 
filmstrip dri.ve mechanism positions the 
filmstrip in accordance with instructions 
from the user program. These instructions 
are received in the form of a message of 
predefined fClrmat, called a frame change 
message. Three characters, designated F, 
A1 , and A:z, determine how the filmstrip is 
to be positicmed. The F (function) charac
ter specifies the direction of filmstrip 
movement (thi.s character has other func
tions, discussed below). The A1 and A2 
characters aI:e codes indicating the amount 
(that is, number of frames) of filmstrip 
movement. Figure 22 gives the meanings of 
the possible values of the F character; 
Figure 23 gi ,res the codes for the A1 and A2 
characters. 

~ODES OF OPEF~TION 

In addition to indicating the direction of 
filmstrip movement, the F character desig
nates whethel: the unit is to operate in 
Manual or Aut:omatic EOM mode and whether or 
not in Manual Frame Advance mode. 

F Film Mode Manual 

Char. Movem,ent of Operation Frame Advance 

Space Revenie Auto EOM Disabled 

1 Forward Auto EOM Disabled 

2 Reverse Manual EOM Disabled 

3 Forward Manual EOM Disabled 

4 Reverse Auto EOM Enabled 

5 Forward Auto EOM Enabled 

6 Reverse Manual EOM Enabled 

7 Forward Manual EOM Enabled 

Figure 22. F (FUnction) Character Codes 

Frames of Frames of 
Film Film 

Movement Movement 
or or 

Number in Character Number in Character 

Image T ransm i tted Image T ransmi tted 

Index Counter P,IIII Index Counter Au'I2 

0 Space (C Bi t) 0 Space (C Bit) 

32 @ 1 @ 

64 - 2 -
96 & 3 & 

128 1 4 1 

160 / 5 / 
192 j 6 j 

224 a 7 a 

256 2 8 2 

288 $ 9 s 

320 k 10 k 

352 b 11 b 

384 3 12 3 

416 t 13 t 

448 .f 14 1 
480 c 15 c 

16 4 

17 u 

18 m 

19 d 

20 5 

21 v 

22 n 

23 e 

24 6 

25 w 

26 0 

27 f 

28 7 

29 x 

30 P 

31 9 

Start-Stop Read and Write Operations 81 



Manual vs. Automatic EOM Mode 

The 2760 operates in one of two modes 
when sending a message to the computer. In 
automatic EOM (end of message) mode the 
message contains a single set of response 
point coordinates (explained below), and 
the message is sent automatically when the 
terminal operator probes a response point. 

In manual EOM mode, more than one set of 
response point coordinates can be sent in 
the same message. In this mode, the termi
nal operator indicates the end of the mes
sage by probing the End Entry response 
~oint (one of the three Utility response 
points) • 

Manual Frame Advance 

Positioning of the filmstrip is ordinarily 
performed upon instruction from the user 
program. The filmstrip may alternatively 
be positioned by the terminal operator; 
this, in conjunction with Manual EOM mode, 
allows the operator to enter a message con
taining response points from more than one 
image (frame). Use of this feature results 
in fewe'r program interruptions for reposi
tioning the filmstrip and is therefore more 
economical of CPU time. Its use also simp
lifies logical program organization in that 
the program does not have to provide a 
frame change message for every possible 
circumstance. 

The terminal operator moves the films
trip by means of the Film switch on the 
front of the 2760. He can use the switch 
only when it has been made operational 
("enabled R

) by the program. The F charac
ter sent by the program determines whether 
the switch is enabled or disabled. 

RESPONSE POINTS AND COORDINATES 

Each of the two halves of the Optical Image 
Unit screen, the image screen (right half) 
and auxiliary screen (left half) has 120 
possible response points, in a 10 (hori
zontal) by 12 (vertical) matrix. Only a 
few, or perhaps one, of these points will 
be utilized in any given image (frame) or 
overlay. Each response point is repre
sented by a set of vertical and horizontal 
(V and H) coordinates. It is these coor
dinates that are sent to the computer when 
the operator probes a response point. The 
user program must contain a table that 
associates with each valid response point 
some value or bit setting representing the 
response probed by the operator. 

Figure 24 gives the V and H coordinates 
for each of the response points. Each 
coordinate is represented by a character, 
which on the communication line is repre-
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sented by the corresponding bit pattern in 
transmission code. 

Utility Response Points 

Three special response points appear in a 
vertical row to the right of the image 
screen. The Load response point, when pro
bed, indicates to the user program that the 
terminal operator has inserted a filmstrip 
cartridge into the Optical Image Unit. 
Upon receiving the V and H coordinates of 
this response point, the user program 
should send a frame change message to the 
2760 that causes it to advance the films
trip to the first frame. 

The Unload response point, when probed, 
indicates to the user program that it 
should send a message that retracts the 
filmstrip into the cartridge and ejects the 
cartridge. 

The End Entry response point is probed 
at the end of each message, when the 2760 
is operating in Manual EOM Mode. 

IMAGE INDEX COUNTER 

Within the Optical Image Unit is an elec
tronic counter called an Image Index Count
er, which is incremented and decremented in 
step with filmstrip movement. The counter 
thus maintains a continuous record of which 
frame of the filmstrip is currently being 
projected. The content of this counter is 
transmitted to the computer at the begin
ning of each message to the computer or, 
when manual frame advance is being used, at 
the beginning of each sequence of response 
points from a given image. The two charac
ters representing the content of the count
er are designated 11 and 1 2 • 

Upon receipt by the computer of each 
message from the 2760, the user program 
should check the 11 12 characters to ensure 
that the correct image is being displayed. 

Figure 23 shows the characters that 
represent the numerical content of the 
image index counter. 

If the program sends to the 2760 a mes
sage that instructs the mechanism to move 
the filmstrip to a point that is beyond its 
last frame, an interlock is activated that 
prohibits filmstrip movement. This in turn 
prevents the image index counter from being 
incremented. 

t-:ESSAGE FORMATS 

Each message from the computer to the IBM 
2760 begins with the sequence EOA PRE 0 

(end-of-address, prefix, lowercase 0). The 
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2m 2u 24 2c 

am au a4 ac 
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S 2 A J I 

Image Screen 
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a& a-
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1& 1-

1& 1-
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& 

I@ 
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k@ 

s@ 

2@ 

a@ 

i@ 

I@ 

1@ 

&@ 

I 
I 
I 
I 
I 
I 
I 

k space 

s space 

I 

I 

a space 

UNLOAD 

LOAD 

END 
ENTRY 

H H ( ) orizontaI 
@ - Coordinates* 

* Shown in upper case for ease of reading. The 2760 operates in lower case shift auto
matically. ''''0 case shift characters are required or permitted in messages to or from the unit. 

Figure 24. '~ & H (Vertical' Horizontal) Response Point Coordinate Codes 

PRE 0 charac·ters indicate that the message 
is intended :for the 2760 and not for the 
IBM 2740 with which it is associated. 
Similarly, ei:lch message from the 2760 to 
the computer begins with EOA PRE o. The 
user program should check the input area 
for the pres1ence of these two characters. 
(The PRE 0 slequence is represented by 
X' 3E4C' in t:ransmission code.) Each mes
sage in ei thler direction ends with an EOB 
(end-of-bloc:lt) character. 

Figure 25 presents the formats for mes
sages between the computer and the Optical 
Image Unit. 

Computer to IBM 2760 

Output messages, referred to as fra~e 
change messages, direct the Optical Image 
Unit to move the film forward or backward, 
set the mode for the subsequent response 
message, and specify the amount of films
trip travel (that is, number of frames). 
See Figure 2:2 for the meanings of the poss
ible values c)f the F character; see Figure 

23 for the coded values representing amount 
of filmstrip movement (A~ and A2 
characters). 

IBM 2760 to Computer 

Input messages, referred to as response 
nessages, indicate to the user program 
which filmstrip frame is being displayed 
for the current response, and give the V 
and H coordinates of the response point or 
points the operator has probed. 

Auto EOM Mode: In this mode, each probe 
action by the terminal operator causes a 
complete message, containing the coor
dinates of one response point, to be sent 
to the computer. 

Manual EOM Mode, Film Switch Disabled: In 
this mode, a message may contain any number 
of response point coordinates. The 
sequence EOA PRE 0 I~ 12 V~ H~ is sent to 
the computer when the first response is 
probed. Each subsequent set of V and H 
coordinates is sent individually as each 
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Computer to 2760 (Frome Change Message) 

2760 to Computer (Response Message) 

Automatic EOM Mode: 

Manual EOM Mode; Film Switch Disabled: 

Manual EOM Mode; Film Switch Enabled: 

(Manual Frame Advance) 

(Manual Frame Advance) 

Figure 25. Message Format 

End Entry 
response 

End Entry 
response 

response point is probed. The EOB charac
ter is automatically sent after the coor
dinates when the End Entry response point 
is probed. 

The user program should check for the 
End Entry response point to ensure that the 
message contains the correct number of 
responses. 

Manual EOM Mode, Film Switch Enabled: In 
this mode, the terminal operator may repo
sition the filmstrip to a new frame while 
entering response points, so that the input 
message contains responses from more than 
one image. The image index counter is 
incremented or decremented each time the 
filmstrip is moved. 

The first probe action by the terminal 
operator following manual positioning of 
the filmstrip causes the sequence PRE 0 11 
12 V1 H1 ••• to be sent to the computer. 
Figure 25 illustrates the message resulting 
from entering response points for three 
different images. 
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The only times the operator cannot move 
the filmstrip, when the Film Switch is 
enabled, are when the image index counter 
contains a value of 2 or less, in which 
case reverse movement is inhibited; when 
the 2760 detects the hole in the tenth 
trailer frame, in which case forward move
ment is inhibited; and when the 2760 is at 
that moment receiving or executing a mes
sage from the computer. 

SIGNALS TO OPERATOR 

Two kinds of signals inform the terminal 
operator that his probe actions are 
correct. One is a visible indicator: the 
Online light. The second is an audible 
tone. The use of these signals differs for 
Automatic EOM, and Manual EOM mode. 

Automatic EOM Mode 

When the operator enters responses in this 
mode, the Online light comes on when he 
probes the response point. The audible 
tone sounds and the light goes out when the 
computer has returned a positive answer
back, indicating that it received the mes
sage without error. The positive answer
back may be a circle Y or an EOA (see Error 
Cetection and Recovery). 

In describing 2760 operations, the term 
answerback is used instead of response, to 
avoid confusion with responses entered by 
the terminal operator.) 

Manual EOM Mode 

In this mode, the Online light comes on 
when the terminal operator probes the first 
response point and remains on throughout 
the remainder of the message. This should 
alert the operator that the terminal is in 
~anual EOM mode and accordingly is subject 
to the inter-character time-out imposed by 
the transmission control unit. That is, 
each subsequent resPQnse should be made 
within that time limit. It may be well to 
specifically inform the operator of the 
time limit by means of a suitable phrase on 
the image, for each frame for which the 
limit applies. The Online light goes off 
when the computer replies with a circle Y, 
EOA, or EOT. 

The audible tone sounds as each response 
point is probed, to inform the operator 
that the response has been sent to the com
puter and that he may probe again. The 
final probe action (End Entry) results in 
the tone only after the computer replies 
with a circle Y or EOA. This signifies to 
the operator that the complete message was 
received without error. 



If a response point is incorrectly pro
bed, the tone does not sound and the Probe 
Check light appears. This indicates that 
the probe tou~ched the screen at too small 
an angle from the vertical or that it 
touched outside the designated response 
point area. 

ERROR DETECTION AND RECOVERY 

Messages to and from the IBM 2760 are 
checked for e:r-rors by the Record Checking 
facility of the 2740 to which the 2760 is 
attached. In addition, the 2760 checks 
messages from the computer for proper 
length; all m1essages from the computer have 
the same leng'th. 

If a text ,error or record length error 
is detected i:n a frame change message, the 
2760/2740 sends a circle N (negative ans
werback) char,acter in response to the EOB 
that ends the frame change message. If the 
EROPT operand of the DCB macro for the line 
group specifi,es W (retry of write-text 
errors), BTAM error recovery procedures 
cause the frame change message (without the 
EOA character) to be retransmitted up to 
two more times. If the error condition 
persists beyond the three attempts, or if 
EROPT does not specify W, the error condi
tion is posted in the data event control 
block (DECB) for the line. 

If the frame change message is received 
without error, the 2760/2740 sends a circle 
Y (positive a:nswerback) character. BTAM 
responds to the circle Y with an EOT, which 
causes the 2760 to execute the instructions 
contained in 'the frame change message. 

If a text error is detected in a 
response message, and the EROPT operand of 
the DCB macro for the line group specifies 
R (retry of read-text errors), BTAM error 
recovery procedures send a circle N to the 
2760/2740, then reread the response mes
sage. If the Optical Image Unit is in 
Automatic EOM mode, it automatically 
resends the message; if it is in Manual EOM 
mode, the terminal operator must re-enter 
the entire response message. 

The error recovery procedures respond 
with circle N and reread the message up to 
two more times. If the error condition 
persists beyond the three attempts, or if 
EROPT does not specify R, the error condi
tion is posted in the DECB for the line. 

If the response message is received 
without error, the operation on which the 
message' was received is posted complete. 
The EOA character that begins the next 
frame change message serves as a positive 
answerback to the 2760/2740. 

It is possible that the terminal opera
tor will probe the screen of the 2760 at a 
time when the probe is activated but there 
is no Read command in effect to receive the 
data. Should this occur, the next opera
tion executed for the line to which that 
2760 is connected will be posted complete
with-error, indicating that probe data was 
lost. In order to recover from an error of 
this kind, you may wish to take one of 
these suggested actions: 

• Issue a WRITE TCO macro that moves the 
filmstrip to an error-handling frame 
that will aid the terminal operator in 
recovering the lost, data. 

• Issue a WRITE TV macro to write an 
error message on the ,printer of the 
2740 to which the 2760 is attached. 

• Issue a READ TI macro (nonswitched 
line) or READ TV macro (switched line) 
to read the next message from the ter
minal. The operator should be 
instructed to re-probe the previous 
response if he does not hear the aud
ible tone within a reasonable interval 
after probing. 

For information on error indicators at 
Optical Image Unit, see the IBM 2760 Optic
al Image Unit, Component Description. 

ONLINE TESTING 

Online tests for the IBM 2760 are initiated 
at the IBM 2740 terminal keyboard. The 
test request message can be keyed in 
whenever the user program issues a READ 
macro instruction (other than READ Skip) 
without the Reset option, or it may be 
keyed in after the filmstrip has been moved 
by a WRITE TCO macro. In order to use the 
online test facility, the EROPT field in 
the DCB for the line group must specify T. 

Two tests are available for the 2760: 
frame change test (type 10) and scan point 
test (type 11). They are designed to test 
the filmstrip transport mechanism and the 
probe response accuracy of the 2760. See 
Test Type Codes in the section -Online 
Testing- for descriptions of these tests. 

Online tests will generally be run by 
the IBM Customer Engineer during periods of 
inactivity or as a startup procedure. Once 
the testing is completed, the customer 
Engineer will unload the filmstrip and the 
operator can continue operation. 

The terminal operator can also interrupt 
his data entry operation at any time to run 
a terminal test. However, some provision 
must be made to reposition the filmstrip to 
the frame being displayed when the test was 
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begun, and to reset the modes in effect at 
the time. A recommended way of doing this 
is for the user program to save (1) the 
image index value expected in the response 
message that would have been received had 
not the test request message been received 
instead, and (2) the F-character contained 
in the last previous frame change message. 

Then, upon conclusion of the test, the 
program would (1) calculate the difference 
between the values of the image index at 
the beginning and at the end of the test, 
and from this difference determine the A1 
and A2 characters to be sent in the next 
frame change message; and (2) determine, 
from the modes at the beginning of the test 
and the sign of the difference in the image 
index values, the appropriate F-character 
for the frame change message. Sending that 
message to the 2760 would properly position 
the filmstrip and set the correct modes. 

As an example, assume that the filmstrip 
was positioned at frame 27 at the beginning 
of the test and that the modes in effect 
were Manual EOM, Manual Frame Advance dis
abled. If the previous filmstrip movement 
had been in the forward direction, the last 
F-character sent would be 3 (see Figure 
14). Then assume that at the end of the 
test the filmstrip was positioned at frame 
44. To reposition it to frame 27 would 
require a reverse movement of 17, hence the 
A1 , A2 characters in the next frame change 
message would be Space U (see Figure 15) 
and the F-character would specify reverse 
direction. To restore the modes to their 
original settings (Manual EOM, Manual Frame 
Advance disabled), the F-character should 
be 2. In computing the F-character, it is 
useful to know that the filmstrip direction 
is determined by bit 6 (O=reverse, 1= 
forward), the Manual Frame Advance mode is 
determined by bit 4 (O=disabled, 1= 
enabled), and the EOM mode is determined by 
bit 5 (O=automatic, l=manual). 

To request one of the 2760 tests, the 
following message must be keyed from the 
2740 : 

9 9 9 9 9 x x 4 F A1 A2 EOT 

xx = 
= 

4 

F = 

= 

10 for frame change test 
11 for scan point test 

specifies that the test 
is for the 2740 
terminal (of which the 2760 
is a component) 

function control character 

amount of film movement 

If the operation in effect when a test 
request message is entered is a Write Invi-
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tational Optical (TCO) operation, the on
line test facility performs, at the conclu
sion of the test, a Read Initial (TI) 
operation (nonswitched line) or Read Con
versational (TV) operation, to receive the 
next regular message block. 

PROGRAMMING CONSIDERATIONS 

General Steps for Preparing the User 
Program 

1. Define the information the user pro
gram is to obtain from the terminal 
operator. 

2. Divide the required information into 
questions and statements that are 
meaningful to the terminal operators 
and that can be answered by probing 
response points on the Optical Image 
Unit screen. Responses may be Yes-No 
choices, multiple choices, alphabetic 
or numeric data, etc. 

3. Design the sequence of questions to 
request the information in the most 
efficient order. Make sure that the 
questions are coordinated so that each 
piece of information is obtained at 
the proper point in the data entry 
procedure. 

4. Make a preliminary design of all the 
filmstrip frames that request informa
tion. Decide on the wording of the 
questions and the wording and location 
of the response points. 

5. Design on the basis of the frame 
layouts, a system of tables that will 
enable the user program to recognize 
the valid and invalid responses to a 
question on a frame. 

6. Make a final design of all the frames 
that request information, and modify 
the tables as necessary to make them 
more efficient. 

7. Arrange the filmstrip layout to mini
mize film movement (for example, error 
frames and other frequently displayed 
frames should be in the middle of the 
filmstrip) • 

8. Design a method of initialization so 
that the program can locate the frame 
containing the first application image 
that requests information from the 
operator even if some of the leader 
frames have been cut off. The sec
tion, Initializing Images, suggests a 
means for doing this. 

9. Design the frames necessary for 
initialization. 



10. Code the user program on the basis10f 
the tablE!s and frames. The program 
must include the initialization rou
tine as well as the error routine for 
detectin9 and notifying the operator 
of invalid responses. 

Initializing Images 

Once the filmstrip cartridge is inserted in 
the Optical IJlDage Unit, five steps of the 
filmstrip drive mechanism are required to 
advance the filmstrip out of the cartridge 
to the point ",here the first frame can be 
displayed. Ii: is recommended that three 
blank frames be left at the beginning of 
the filmstrip to serve as a leader, to 
absorb the gr~:!ater wear that the beginning 
of the strip l::'eceives. The first frame 
beyond the blc:mk frames is called the 
initializing image. This image contains a 
probe respons4:! point whose position is 
unique for th.iit filmstrip, thus serving to 
identify the filmstrip to the program so 
that the corrtect data entry procedure rou
tine can be dletermined. 

A further lrecommendation is that several 
initializing images be used, so that a new 
leading edge can be trimmed on the films
trip as the o:riginal edge becomes worn 
through use. ~ach of the initializing 
images would have response points whose 
meanings are 'the same, but whose position 
differs with each frame. Thus the program, 
when receiving a response message follo
wingthe first frame change message, can 
identify which of the initializing images 
is being displayed. This information can 
then be used to modify the Image Index 
values received in subsequent response mes
sages, thereby compensating for any change 
in pOSition of the application images 
(relative to the leading edge of the films
trip) caused by removing worn frames. 

Assume, for example, that a new -films
trip has three blank frames, followed by 
three initializing frames. The first frame 
change message would specify a film move
ment of eight frames. When the filmstrip 
is new, this message causes the first 
initializing image to be projected. When 
the first blank frame is cut off, to pro
vide a new le~ading edge, the same frame 
change messag'e will cause the second 
initializing image to be displayed. Since 
all subsequent application images are now 
one frame clclser to the leading edge of the 
filmstrip, it, is necessary to subtract one 
from each ima.ge index value received in 
response mess:ages, in order for the program 
to correctly identify the frame being dis
played for the response points received. 
By determining which initializing image is 
being displa~'ed, the program can set the 
proper decrement value in an index register 
to modify the received image index values. 

Startup Procedure 

When the terminal operator is ready to 
begin a data entry operation, he inserts 
the appropriate filmstrip cartridge into 
the Optical Image Unit and probes the Load 
response point. (If the terminal is con
nected to the computer by a switched line, 
he must dial the computer before probing 
the load response point.) For either a 
switched or a nonswitched line, the Standby 
light on the 2740 must be on and a Read 
Initial operation must be in progress at 
the computer. When the operator probes the 
load response point, a message containing 
the coordinates of that point is trans
nitted to the computer. The program should 
check the input area for the presence of 
the load coordinates. s space (X'2501'), 
and upon detecting them, issue a WRITE 
Racro that sends the appropriate frame 
change message to the 2760. The A1 and Aa 
characters in the frame change message 
should specify sufficient frame movement to 
cause the initializing image to be dis
played. Assuming that the initializing 
image is the fourth frame from the begin
ning of the filmstrip, a forward movement 
of eight frames is required to position 
that image for projection. 

When the operator probes the response 
point for the initializing image, the pro
gram should issue a frame change message 
that positions the filmstrip to the first 
application image to be viewed by the 
operator. If more than one initializing 
image is used, as recommended under Initia
lizing Images, the particular frame being 
viewed by the operator when he enters his 
response determines the value of the A1 , Aa 
characters in the frame change message. 
For example, assume that the first applica
tion image to be viewed is ten frames from 
the first initializing image. A response 
entered for the first initializing image 
should cause the next frame change message 
to specify eight frames of filmstrip move
ment. If the response was entered for the 
second initializing image, however, the 
frame change message would have to specify 
a filmstrip movement of seven frames to 
reach the first application image. 

The values of A1 , Aa in all subsequent 
frame change messages would be independent 
of which initializing image was displayed. 

Receiving Multiple Message Blocks 

Following receipt of a message block from a 
2760, the computer must reply with a posi
tive answerback. In the usual conversa
tional operation, in which a sequence of 
WRI~E TCO macros alternates the sending of 
frame change messages and the -receiving of 
response messages, the macro itself supp
lies as the positive answerback the EOA 
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character that begins the next frame change 
message. 

If, however, instead of alternating mes
sages in this manner you wish to receive a 
message from the 2760 and then receive a 
message block from the 2740 or the 2760, 
you should use the READ continue with Lead
ing Acknowledgment eTTA) macro. This 
macros ends a positive acknowledgment to the 
2760 and then receives another message 
block from the terminal. 

The recommended method for receiving 
multiple probes from the same filmstrip 
frame is to specify, in the frame change 
message that positions that frame, a func
tion character specifying Manual EOM mode. 
If more than one message block is required 
to accommodate the response data t.o be 
entered from that frame, you should specify 
Manual EOM mode and receive subsequent 
response messages by means of a READ TTA 
macro or a WRITE TCO macro that specifies 
no filmstrip movement. 

You should not issue a READ Continue 
(TT) macro following receipt of a response 
message from the 2760, for the following 
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reason. READ TT sends a circle Y (positive 
answerback) to the 2760, which causes the 
2760 to return an EOT to the computer and 
to release the probe interlock, which 
allows the terminal operator to probe 
response points. When the Read Continue 
operation receives the EOT, the operation 
is posted complete: therefore, no Read 
operation is in effect to receive the next 
message from the terminal. (Both circle Y 
and EOA are recognized by the terminal as a 
positive answerback: however, the Y causes 
the terminal to reply with an EOT but the 
EOA does not.) 

sending Message Blocks Alternately to the 
2760 and 2740 

If it is necessary to send message blocks 
alternately to the 2760 and the 2740, the 
message tlock to the 2760 should be sent 
first, followed by the message block to the 
2740. If the line is not put in control 
node after sending to the 2760, the message 
block to the 2740 must begin with text and 
must end with an EOB. If the line is put 
in control mode after sending to the 2760, 
the message block to the 2740 must begin 
with an EOA and must end with an EOB. 



IBM 2740 WITH CHECKING FEATURE AND 2760 
OPTICAL IMAGE UNIT 

Read and Writ:e operations for the 2740 with 
the checking feature and 2760 Optical Image 
Unit require no terminal lists. 

Once the line group data set has been 
opened, a RE1\D Initial macro may be issued 
to establish contact with the 2740 to which 
the 2760 is clttached. If the terminal 
operator wishes to send from the 2740 key
board, he pr4~sses the Bid key and enters 
the data. IjE he wishes to begin data entry 
with the Optical Image Unit, he inserts the 
appropriate cartridge into the front of the 
unit and touches the probe to the Load 
response point. Either action causes the 
data to be placed in main storage at the 
location spe4:ified by the area operand of 
the READ mac:r:o. 

The user program can determine whether 
the message came from the keyboard or the 
Optical Imag4e Unit by testing for the pre
sence of the PRE 0 characters at the begin
ning of the input area. 

All data :sent to the Optical Image Unit 
is in the form of the fixed-length message 
EOA PRE 0 F ;~1 A2 EOB, where F represents 
the function control character and A1 and 
A2 are characters designating the amount of 
filmstrip mo'vement as explained under "IBM 
2760 Optical Image Unit -- General 
Information." 

READ MACRO 1 NSTRUCTI ONS 

READ Initial (TI) 
READ Initial and Reset (TIR) 

READ Initial monitors the line for an EOA 
sent by the terminal and reads the message 
block that follows. 

1. Write EOT EOT EOT 
2. Prepare 
3. Sense 
4. Read Text 
5. Write EOA EOT EOT EOT (TIR only) 

READ Continue (TT) 
READ Continue and Reset (TTR) 

READ Continue writes a positive response 
and reads a message block. This macro is 
for use following a successful READ Initial 
(TI), READ R,epeat (TP), or another READ 
continue to receive another message block 
from the same terminal and component that 
sent the pre~vious block. 

1. Write 
2. Read 
3. Write 

Circle Y 
Text 
EOA EOT EOT EOT (TTR only) 

READ Continue with Leading Acknowledgment 
(TTA) 

READ Continue with Leading Acknowledgment 
is for use when you wish to positively ack
nowledge a message, reset the terminal to 
standby status, and receive message text 
from either the 2760 or the 2740. 

READ TTA should be used specifically to 
receive messagE text from the 2740 or 2760 
following receipt of text from the 2760. 
The EOA is a positive acknowledgment (ans
werback) to the message block received from 
the 2760. The EOA sounds the audible tone 
and activates the 2760 probe by 'releasing 
the probe interlock. The EOT sequence 
resets the terminal to standby status so 
that either the 2760 or the 2740 may enter 
message text. 

1. Wri te EOA EOT EOT EOT 
2. Prepare 
3. Sense 
4. Read Text 

READ Repeat (TP) 
READ Repeat and Reset (TPR) 

READ Repeat writes a negative response and 
reads a message block. This macro is for 
use following an unsuccessful READ Initial 
(TI), READ Continue (TT). or another READ 
Repeat, to receive the same message block 
read by the previous operation. 

1. Write 
2. Read 

Circle N 
Text 

3. Write EOA EOT EOT EOT (TPR only) 

WRITE MACRO INSTRUCTIONS 

Proqramminq Note: Each outgoing message 
block must end with EOB. 

WRITE Initial (TI) 
WRITE Initial and Reset (TIR) 

WRITE Initial writes an EOA to place the 
terminal in receive state and turn on the 
terminal motors, writes m'essage text, and 
reads the response. 

1. Write EOA and 15 Idle characters 
2. Write Text 
3. Read Response 
4. Write EOT EOT EOT (TIR only) 

WRITE Continue (TT) 

WRITE Continue and Reset (TTR) 

WRITE Continue writes a message block and 
reads a response from the terminal. This 
macro is for use following a WRITE Initial 
(TI) or another WRITE Continue. 
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1. Write 
2. Read 

Text 
Response 

3. Write EOT EOT EOT (TTR only) 

WRITE Conversational (TV) 
WRITE Conversational and Reset (TVR) 

WRITE Conversational writes an EOA to place 
the terminal in receive state, writes mes
sage text, and reads the response. This 
macro is for use following a Read opera
tion, to change from receiving text to 
sending text. 

1. Write 
2. Write 
3. Read 

EOA 
Text 
Response 

4. Write EOT EOT EOT (TVR only) 

WRITE Initial Optical (TIO) 

This option is for use when you wish to 
send a frame change message, but do not 
require a response from the terminal opera
tor (as when retracting the filmstrip and 
ejecting the cartridge at the end of a data 
entry operation), or when you wish to 
receive ·the response using a subsequent 
macro. The macro writes the sequence EOA 
PRE 0, to indicate to the 2740 terminal 
that the message is intended for the 2760, 
writes the frame change characters and the 
EOB character, then reads the answerback 
(response to checking). 

If the answerback is positive, the macro 
ends the operation by sending an EOT to the 
terminal. If the answerback is negative, 
the channel program is ended at this point 
and the error condition is posted in the 
DECB for the line, .except that if write 
retries are specified (EROPT=W in DCB), 
BTAM error recovery procedures res end the 
frame change characters up to two addition
al times before posting the error 
condition. 

You must specify in the entry operand of 
the WRITE TIO macro the address of the main 
storage location containing the three
character F A1 A~ sequence. 

1. Write EOA PRE 0 

2. Write Frame Change Characters 
3. Write EOB 
4. Read Answerback 
5. Write EOT EOT EOT 

Programming Note: If input from the 2760 
is expected following execution of the 
Write Initial Optical operation, you should 
issue a READ Initial (TI) macro immediately 
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after completion of the Write TIO 
operation. 

WRITE Invitational Optical (TCO) 

This option is for use when you wish to 
send a frame change message and read a 
response message from the terminal. The 
Racro functions identically to the WRITE 
Initial Optical (TIO) macro, but in addi
tion receives message text from the Optical 
Image Unit or the 2740 keyboard. The Pre
~are command (see below) monitors the line 
for an EOA character: when it is received, 
the Read Text command reads into the input 
area that follows the EOA. 

You must specify in the entry o~erand of 
the WRITE TCO macro the address of the main 
storage location containing the F A1 A~ 
sequence; in the area operand you must 
specify the address of the input area into 
which the response message is to be 
received. If dynamic buffering is used to 
read the response message, you should spec
ify the length operand as'S'. 

The WRITE TCO macro is the principal 
ncacro used in a 2760 application, as it is 
a convenient means for a~ternately sending 
frame change messages and receiving 
responses from the operator. 

1. Write EOA PRE 0 
2. wri.te Frame Change Characters 
3. Write EOB 
4. Read Answerback 
5. Write EOT EOT EOT 
6. Prepare 
7. Sense 
8. Read Text 

ExamEles of WRITE TIO and WRITE TeO 

Figure 26 illustrates how WRITE TIO and 
WRITE TCO are coded. The WRITE TIO macro 
sends a frame change message to move the 
film forward six frames. The WRITE TCO 
ncacro sends a frame change message to move 
the filmstrip forward 37 frames and then 
reads a response message from the terminal. 
(The A1 character, ~, represents a film 
movement of 32 frames (see Figure 23): its 
hexadecimal equivalent is X'20'. The A~ 
character, /, represents a movement of five 
frames: its hexadecimal equivalent is 
X'OB'. Together, the two characters speci
fy a film movement of 37 frames.) 

In each case, the F character, 1 
(X'02'), specifies (in addition to forward 
movement) that the response from the 2760 
is to be made in Automatic EOM mode with 
the Film switch (Manual Frame Advance) 
disatled. 



r-----------·----------------------------------------------------------------------------, I WRITE DECBNAME,TIO,DCBNAME",FR~SG1"MF=E I 
I I 
I I 
I I 
I WRITE DECBNAME,TCO,DCBNAME,INAREA,20,FRMSG2"MF=E I 
I I 
I I 
I I 
I FRMSG1 DC X'020143 (1 SP J (LOWERCASE» I 
I FRMSG1 DC X' 02200B' (1 a /) I 
I INAREA DS SF I L ___________ . _______________________________________________________ ---------------------J 
Figure ,26. :Examples of WRITE TIO and WRITE TCO Macro Instructions (Nonswitched Line) 

WRITE Positive Acknowledgment (TA) 

WRITE Positive Acknowledgment writes a 
positiye acknowledgment and an EOT sequence 
to indicate ·to the terminal that the com- ' 
puter received message text without error 
and to stop line activity. This macro is 
for use afte.r a Read operation, when you 
wish to stop receiving from the terminal 
before the terminal has sent an EOT. 

1. Write EOA EOT EOT EOT 

WRITE Negative Acknowledgment (TN) 

WRITE Negative Acknowledgment writes an EOT 
sequence to .indicate to the terminal that: 

the computer received text with an error 
and to stop line activity. The terminal 
interprets the EOT sequence as a negative 
response. This macro is for use after a 
Read operation, when you wish to sto~ 
receiving from the terminal before the ter
minal has sent an EO~. 

This macro is also used to cause the 
2760 to execute the instructions it 
received in the preceding frame change 
message. 

1. Write EOT EOT EO'!' 
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IBM 2740 WITH DIAL-UP AND CHECKING FEATURES 
AND 2760 OPTICAL IMAGE UNIT 

Once the line group data set has been 
opened, either the terminal or the computer 
may establish the line connection. If the 
terminal is to establish the connection 
(that is, dial the computer), issue a READ 
Initial macro instruction that refers to an 
answering list. When the terminal operator 
is ready to enter data, he dials the tele
phone number of the computer. 

If he wishes to send from the 2740 key
board, he presses the Bid key and enters 
his data. If he wishes to begin data entry 
with the Optical Image Unit, he inserts the 
appropriate cartridge into the front of the 
unit and touches the probe to the Load 
response point. Either action causes the 
data to be placed in main storage at the 
location specified by the area operand of 
the READ macro. 

The user program can determine whether 
the message came from the keyboard or the 
Optical Image Unit by testing for the pre
sence of the PRE 0 characters at the begin
ning of the input area. 

If the computer is to establish the 
switched line connection, the WRITE TIO 
macro, explained below, may be used if you 
wish to send a frame change message immedi
ately following establishment of the line 
connection. (Alternatively, the connection 
can be made using a WRITE Initial macro, 
with the frame change message being sent by 
a subsequent WRITE TVO or WRITE TCO macro.) 

All data sent to the Optical Image Unit 
is in the form of the fixed-length message 
EOA PRE 0 F A1 A2 EOB, where F represents 
the function control character and A1 and 
A2 are characters designating the amount of 
filmstrip movement, as explained under -IBM 
2760 Optical Image Unit -- General 
Information.-

DEFINING TERMINAL LISTS 

Read Operations 

A Read Initial operation requires an an
swering list, which you define by coding 
the operand field of a DFTRMLST macro like 
this: 

DIALST,O 

Write Operations 

A Write Initial operation requires a call
ing list, which you define by coding the 
DFTRMLST operand field like this: 
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DIALST,dialcount,dialchars 

(See WRITE Initial Optical macro for call
ing list required for that macro.) 

READ MACRO INSTRUCTIONS 

READ Initial (TI) 
READ Initial and Reset (TIR) 

READ Initial answers a call from a termi
nal, 'monitors the line for an EOA sent by 
the terminal, and reads the message block 
that follows. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

Disable 
Enatle 
Prepare 
Sense 
Read 
Write 
Disable 

Text 
EOA EOT EOT EOT (T IR only) 
(TIR only) 

READ Continue (TT) 
READ Continue and Reset (TTR) 

READ Continue writes a positive response 
and reads a message block. This macro is 
for use following a successful READ Initial 
(TI), READ Repeat (TP), or another READ 
continue to receive another message block 
from the same terminal and component that 
sent the previous block. 

1. 
2. 
3. 
4. 

Write 
Read 
Write 
Disable 

Circle Y 
Text 
EOA EO'!' EOT EOT (TTR only) 
(TTR only) 

READ Continue with Leading Acknowledgment 
lTIhl 
READ Continue with Leading Acknowledgment 
is for use when you wish to positively ack
nowledge a message, reset the terminal to 
standby status, and receive message text 
from either the 2760 or the 2740. 

READ TTA should be used specifically to 
receive message text f·rom the 2140 or 2760 
following receipt of text from the 2160. 
The BOA is a positive acknowledgment (ans
werback) to the message block received from 
the 2760, and causes the audible tone to 
sound and the 2160 probe to become acti
vated (that is, releases ~he probe inter
lock). The BOT sequence resets the termi
nal to standby status so that either the 
2760 or the 2140 may enter message text. 

1. Write EOA EOT EOT EOT 
2. Prepare 
3. Sense 
4. Read Text 



READ Repeat ('TP) 
READ Repeat and Reset (TPR) 

READ Repeat writes a negative response and 
reads a message block. This macro is for 
use following an unsuccessful READ Initial 
(TI), READ continue (TT), or another READ 
Repeat, to receive the same message block 
read by the previous operation. 

1. 
2. 
3. 
4. 

Write 
Read 
Write 
Disable 

Circle N 
Text 
EOA EOT roT EOT (TPR only) 
(TPR only) 

READ Conversational (TV) 
READ Conversational and Reset (TVR) 

READ Conversational monitors the line for 
an EOA ,sent by the terminal and reads the 
message block, that follows. This macro is 
for use follo1wing a Write operation, to 
change from sending text to receiving text. 

1. Write EOT EOT EOT 
2. Prepare 
3. Sense 
4. Read Text 
5. Write EOA roT EOT EOT (TVR only) 
6. Disable (TVR only) 

WRITE MACRO INSTRUCTIONS 

proqramminq Note: Each outgoing message 
block must end with roB. 

WRITE Initial (TI) 
WRITE Initial and Reset (TIR) 

WRITE Initial dials a terminal, writes an 
EOA to place the terminal in receive state, 
writes messa<.;re text, and reads the response 
to text. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

Disable 
Dial 
Write 
Write 
Write 
Read 
Write 
Disable 

Dial digits 
Pad characters 
EOA 
Text 
Response 
EOT EOT EOT (TIR only) 
(TIR only) 

wRITE continue (TT) 
WRITE Continue and Reset (TTR) 

WRITE Continue writes a message block and 
reads a res~)nse from the terminal. This 
macro is for use following a WRITE Initial 
(TI) or another WRITE continue. 

1. 
2. 
3. 
4. 

Write 
Read 
Write 
Disable 

Text 
Response 
EOT EOT EOT (TTR only) 
(TTR only) 

WRITE Conversational (TV) 
WRITE Conversational and Reset (TVR) 

WRITE Conversational writes an EOA to place 
the terminal in receive state, writes mes
sage text, and reads the res~nse. This 
macro is for use following a Read opera
tion, to change from receiving text to 
sending text. 

1. Write EOA 
2. Write Text 
3. Read Response 
4. write EOT EOT EOT (TVR only) 
5. Disable (TV only) 

WRITE Initial Optical (TIO) 

This option is for use when you wish to 
establish the line connection and send a 
frame change message to the Optical Image 
Unit. 

The macro issues a Disable command to 
disatle the line in case this was not done 
previously, dials the terminal, and writes 
pad characters to provide time fill to 
allow the terminal motors to reach operat
ing speed. The macro then writes the 
sequence EOA PRE 0, to indicate to the 2740 
terminal that the message' is intended for 
the 2760, writes the frame change charac
ters (F, A1 and A2 ) and the EOB character, 
then reads the answerback (response to 
checking) • 

If the answerback is positive, the macro 
ends the operation by sending an EOT to the 
terminal. If the answerback is negative, 
the channel program is ended at this point 
and the error condition is posted in the 
DECB for the line, except that if Write 
retries are specified (EROPT=W in DCB) , 
BTAM error recovery procedures res end the 
frame change characters up to two addition
al times before posting the error 
condition. 

You must specify in the entry operand of 
the WRITE TIO macro the address of a termi
nal list defined by a DFTRMLST macro as 
follows: 

lIST DFTRMLST DIALST,dialcount, 
dialchars,faaseq 

DIALST specifies the type of list; dial
count and dialchars specify the number of 
digits in the telephone number and the 
digits themselves; and faaseq specifies the 
three characters constituting the frame 
change message text. faaseq must be coded 
as the hexadecimal equivalent of the trans
mission code bit pattern for the desired 
characters. 

1. 
2. 

Disable 
Dial 

frame change charac
Dial digits 
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3. Write 
4. Write 
5. Write 
6. Write 
7. Read 
8. Write 

Pad characters 
EOA PRE 0 
Frame change characters 
EOB 
Answerback 
EOT EOT EOT 

Programming Note: If input from the 2160 
is expected following execution of the 
Write Initial Optical operation, you should 
issue a READ Conversational (TV) macro 
immediately after completion of the Write 
TIO operation. 

WRITE Conversational Optical (TVO) 

This option is for use when you wish to 
send a frame change message after the 
switched line connection has been estab
lished, but do not require a response from 
the terminal operator (as when retracting 
the filmstrip and ejecting the cartridge at 
the end of a data entry operation), or when 
you wish to receive the response using a 
subsequent macro. The macro writes the 
sequence EOA PRE 0, to indicate to the 2140 
terminal that the message is intended for 
the 2160, writes the frame change charac
ters and the EOB character, then reads the 
answerback (response to checking). 

If the answerback is positive, the macro 
ends the operation by sendirlg an EOT to the 
terminal. If the answerback is negative, 
the channel program is ended at this point 
and the error condition is posted in the 
DECB for the line, except that if Write 
retries are specified (EROPT=W in DCB), 
BTAM error recovery procedures resend the 
frame change characters up to two addition
al times before posting the error 
condition. 

You must specify in the entry operand of 
the WRITE TVO macro the address of the main 
storage location containing the three
character F A1 Az sequence. 

1. Write EOA PRE 0 
2. Write Frame Change Characters 
3. Write EOB 
4. Read Answerback 
5. Write EOT EOT EOT 

Programming Note: If input from the 2160 
is expected following execution of the 
Write Conversational Optical operation, you 
should issue a READ Conversational (TV) 
macro immediately after completion of the 
Write TVO operation. 

WRITE Invitational Optical (TCO) 

This option is for use after the line con
nection has been established, when you wish 
to send a frame change message and read a 
response message from the terminal. The 
macro functions identically to the WRITE 
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Conversational Optical (TVO) macro, but in 
addition receives message text from the 
Optical Image Unit or the 2140 keyboard. 
The Prepare command (see below) monitors 
the line for an EOA character; when it is 
received, the Read Text command reads into 
the input area the data that follows the 
EOA. 

You must specify in the entry operand of 
the WRITE TCO macro the address of the main 
storage location containing the F A1 A2 
sequence; in the area operand you must 
specify the address of the input area into 
which the response message is to be 
received. If dynamiC tuffering is used to 
read the response message, you should spec
ify the length operand as '5'. 

The WRITE TCO macro is the principal 
macro used in a 2160 application, as it is 
a convenient means for alternately sending 
frame change messages and receiving 
responses from the operator. 

1. Write EOA PRE 0 
2. Write Frame Change Characters 
3. Write EOB 
4. Read Answerback 
5. Write EOT EOT EOT 
6. PreJ;are 
1. Sense 
8. Read Text 

Examples of WRITE TIO, WRITE TVO, and WRITE 
TCO 

Figure 21 illustrates how WRITE TIC, WRITE 
TVO, and WRITE TCO macros are coded. The 
WRITE TIO macro dials the telephone number 
of the 2140 terminal and sends a frame 
change message; the F A1 A2 sequence is 
coded in the DFTRMLST macro. In this 
example, the F character is a Space 
(X'Ol'), designating reverse movement, and 
A1 and A2 are both ·c· (X'61'), represent
ing a filmstrip movement exceeding the 
length of the filmstrip. This message 
therefore causes the filmstrip to be 
retracted and the cartridge ejected. The 
A1 and A2 characters could alternatively be 
coded as Space Space (X'0101'), represent
ing zero filmstrip movement, then a subse
quent WRITE TVO macro could be used to 
specify the filmstrip movement. This is 
useful where the amount of film movement 
may vary from one loading of the filmstrip 
to another, and so cannot be specified in a 
terminal list. The same WRITE TIO would be 
issued regardless of the film movement 
needed; the subsequent WRITE TVO would use 
register notation for the entry operand to 
prov1de the needed frame change characters. 

The WRITE TVO macro sends a frame change 
message to move the film forward three 
frames. The F character, 1 (X'02') speci
fies Automatic EOM Mode with Film switch 



r-----------·----------------------------------------------------------------------------, 1WJRITE DECBNAME, TIO, DCBNAME, , , LIST, , MF=E 

'WJRITE DECBNAME,TVO,DCBNAME,., ,FRMSG1, ,MF=E 

'WRITE DECBNAME,TCO,DCBNAME,INAREA,20,FRMSG2"MF=E 

LIST 
FRMSG1 
FRMSG2 
INAREA 

DFTRMLST 
DC 
DC 
DS 

DIALST,4,S003,016767 . 
X'020161' 
X'OD2001' 
SF 

(SP C C (LOWERCASE» 
(1 SP ') 
(6 aSP) 

Figure 27. Examples of WRITE TIO, WRITE TVO, and WRITE TCO Macro Instructions (Switched 
Line) 

(Manual FraIrle Advance) disabled. The 
response would be read by a different 
macro(a READ macro, for example), as the 
WRITE TVO ma,cro does not read response 
messages. 

The WRITE: TCO macro sends a frame change 
message to move the filmstrip backwards 32 
frames, sets: the 2760 in Manual EOM mode 
wi th the Fil.m switch U4anual Frame Advance) 
enabled, and reads a response message from 
the 2760 (OI~ the 2740). 

WRITE positi.ve Acknowledgment and 
Disconnect ~:TA) 

WRITE Positive Acknowledgment and Discon
nect writes a positive response to text (an 
EOA) and brE~aks the line connection. This 
macro is fOl~ use following a successful 
READ operation wben you wish to break the 
line connection instead of receiving the 
remaining blocks of a message. 

i. Write EOA EOT EOT EOT 
2. Disable 

WRITE Negative Acknowledgment and 
Disconnect (TN) 

WRITE Negative Acknowledgment and Discon
nect writes a negative acknowledgment (the 
EOT character serves this purpose) and 
breaks the line connection. This macro is 
for use following an unsuccessful Read 
operation when you wish to break the line 
connection instead of receiving the remain
ing blocks of a message. The macro may 
also be used after a Write operation when 
you wish to break the line connection. 

1. Write EOT EOT EOT 
2. Disable 
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IBM 2741 COMMUNICATION TERMINAL 

GENERAL INFORMATION 

The line control scheme for the IBM 2741 
differs from that for some other start-stop 
terminals (for example, the IBM 1050), in 
that the terminal and line do not alternate 
between control mode and text mode, and the 
polling and addressing functions are 
absent. Instead the 2741, when in commun
icate mode (all subsequent discussion pre
supposes this), alternates between two 
states: receive and transmit. The 2741 is 
in a third state, control-receive, between 
the time it sends an EOT and the time it 
receives an EOA or EOT from the computer; 
this state is also entered momentarily when 
the terminal power switch is turned on or 
when the mode switch is switched from local 
to communicate mode. In transmit state, 
the keyboard is unlocked and the terminal 
operator can key in data for transmission 
to the computer. In receive state the key
board is locked and the terminal can only 
accept and print data received from the 
computer. The principal indicator of the 
state of the terminal is the keyboard. If 
it is unlocked, allowing the operator to 
enter data, the terminal is in transmit 
state; otherwise, it is in receive state. 

The terminal alternates between states 
whenever an end-of-transmission (EOT) char
acter is sent on the line. An EOT sent by 
the computer always places the terminal in 
transmit state, and an EOT sent by the ter
minal always places the terminal in receive 
state. 

The terminal sends an EDT whenever the 
operator presses the Attention key or the 
Carrier Return key. These two keys accord
ingly are the means by which the terminal 
operator tells the computer that he has 
finished entering a line of data. The com
puter sends an EDT whenever it executes a 
channel program that is to receive data 
from the terminal, that is, any Read chan
nel program. 

Communication between terminal and com
puter is always initiated by the terminal 
operator, and can occur anytime after the 
program sets up the first Read operation, 
which must be a Read Initial. Conversation 
begins when the terminal operator sets the 
mode switch to Communicate (this action 
sends an end-of-address (EOA) character to 
the computer). For switched lines, the 
operator follows this by manually dialing 
the telephone number of the computer and 
switching the common-carrier data set to 
data mode. (See the IBM 2740/2741 Opera
tor's Guide, for detailed dial-up 
procedures.) 
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Line control discipline for the 2741 
differs from that for other start-stop ter
minals in the following significant 
respect. with most terminals, control of 
the communication line remains vested in 
the ~rogram, except during the relatively 
small proportion of time that the terminal 
is in text mode and is actually sending 
data. If the terminal sto~s sending data 
for a period of about 25 seconds, a time
out function in the terminal returns it to 
control mode. When this happens, the pro
gram is again able to initiate activity on 
the communication line, and the terminal 
begins monitoring the line for control sig
nals from the computer. This control 
scheme prevents one terminal on a line from 
rrono~olizing use of the line so that the 
computer is unable to communicate with 
other terminals on the same line. 

The 2741, on the other hand, is intended 
for conversational use: there is only one 
terminal per line, and input by the termi
nal operator and response by the computer 
alternate, as in an ordinary telephone con
versation, until the terminal operator 
chooses to end the conversation. Each time 
the terminal is in transmit state, the ter
minal operator has control; that is, the 
program can initiate no new activity on the 
line until the terminal operator returns 
control to the program by sending an EOT 
character. The 2741 has no time-out func
tion by which control can be returned to 
the computer. 

Only the terminal operator can end a 
conversation, either by switching the ter
rrinal mode switch to Local or by turning 
off the terminal power switch. 

The sequence of operations between the 
time the terminal operator begins and ends 
the conversation with the computer depends 
upon the logical structure of the program 
and upon the communications conventions es
tablished between terminal operator and the 
program. These in turn depend on the sys
tem application. 

Although the differences between line 
control for the 2741 and for other start
stop terminals result in dissimilar channel 
programs, you code your READ and WRITE 
reacro instructions in the same way as for 
other terminals, with the exception of the 
"entry" operand. Because 2741s use no ter
minal lists, Wentry" is not used, and if 
coded, it is ignored. 

Channel Commands for the IBM 2741 

The functions of the commands comprising 
the channel programs for the 2741 are given 
below. (The commands are described as they 
apply to Read and Write operations for the 



2741; no inferences should be drawn as to 
their applicability for other terminals.) 

Write EOT 

Write EOA 

Inhibit 

Enable 

Disable 

Prepare 

Sets the terminal to transmit 
state. 
Sets the terminal to receive 
state. 
(1) Receives text from termi

nal into input area. 
(2) Receives text from termi

nal tut does not place it 
in input area. Used for 
purging the communication 
line of unneeded text 
data (used in Read Skip 
channel program). 

For switched lines, condi
tions the TCU to accept calls 
from terminals. 
When Disable is the first 
command of Read Initial or 
Write Disconnect (switched 
line), it disables the line 
if, through program logic 
error, the line is in the 
enabled condition when the 
current channel program is 
started. If the line is 
already in the disabled con
dition, which is the normal 
case, the Disable command nas 
no effect. 
For switched lines, causes 
the TCU to monitor the line 
for incoming data. 

The funct.ion of an Inhibit command, like 
that of a Read command, is to receive data 
from a terminal. The difference is that a 
Read command. is terminated by expiration of 
a timeout in.terval (if not terminated soon
er by recei~~ of data), while an Inhibit is 
not ended in this way. Channel programs 
for the IBM 2741 use Inhibit commands, 
rather than Read commands, because in 2741 
operation under BTAM, an indefinite period 
may elapse between initiation of a channel 
program and receipt of data from a 
terminal. 

READ MACRO INSTRUCTIONS 

READ Initial (TI) 
(Nonswitched Line) 

Read Initial receives message text (begin
ning with EOA) from the terminal. 

1. PreparE! (receives EOA) 
2. Inhibit. (receives text) 

READ Initial (TI) 
(Switched Line) 

READ Initial disables the line (in case 
this was not~ done previously), enables it, 

then receives message text (beginning with 
EOA) from the terminal. 

1. Disable 
2. Enable 
3. Pre~are 
4. Inhibit 

(receives EOA) 
(receives text) 

READ Continue (TT) 
READ Conversational (TV) 

READ Continue and READ Conversational are 
identical operations. Each sets the termi

'nal to transmit state, then receives mes
sage text (beginning with EOA) from the 
terminal. 

1. 
2. 
3. 

Write 
Prepare 
Inhibit 

READ SkiF (TS) 

EOT 
(receives EOA) 
(receives text) 

READ Skip receives message text from the 
terminal but does not place it in main 
storage. 

1. Inhibit (received text is discarded) 

WRITE MACRO INSTRUCTIONS 

WRITE Continue (TT) 

WRITE Continue sends a message segment to 
the terminal. It is for use after a WRITE 
Conversational has set the terminal to 
receive state. 

1. Write Text 

WRITE Conversational (TV) 

WRITE Conversational sets the terminal to 
receive state and sends it a message seg
ment. It is for use after a Read operation 
to reverse the direction of transmission. 

1. Write 
2. Write 

EOA 
Text 

WRITE Continue Conversational (TTV) 

WRITE Continue Conversational sends the 
terminal a message segment followed by EOT, 
which sets the terminal to transmit state, 
then receives message text (beginning with 
EOA) from the terminal. WRITE TTV is for 
use following a WRITE Continue or WRITE 
Conversational, to reverse the direction of 
transmission. 

1. 
2. 
3. 
4. 

Write 
Write 
Prepare 
Inhibit 

Text 
EOT 
(receives EOA) 
(receives text) 
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WRITE Disconnect (TN) 
(Swi tched Li ne) 

WRITE Disconnect disables the line to break 
off communication with the terminal. 

1. Disable 

DESIGNING A MESSAGE CONTROL ROUTINE 

This section explains how Read and Write 
operations may be combined to permit con
versational communication between terminal 
and computer. 

The first operation, once the line group 
has been opened, must be a Read Initial. 

When the terminal operator establishes 
communication, the first line of text he 
types is read into the input area. The 
Read Initial ends with receipt of the EOT 
character sent when the terminal operator 
presses the Return key or the Attention 
key. 

The program should then determine wheth
er it should receive more text from the 
terminal. This decision might be based on 
analysis of the data just received. For 
example, an operating convention might be 
established by which the terminal operator 
presses the Return key to signify that ·he 
has further input and the Attention key to 
indicate that he has finished sending. The 
Return key causes transmission of the new 
line (NL) character followed by EOT. The 
Attention key causes transmission of the 
EOT character only. The program can check 
the last two characters received from the 
terminal to determine the action to take: 
NL EOT indicating that a Read operation 
should be executed to receive the next text 
segment from the terminal operator; EOT 
alone indicating that the program should 
reply. 

If the program is to reply, it should 
execute a Write Conversational operation. 
If desired, you can send the reply in sev
eral segments by using Write Continue 
operations. After the last Write, you 
should execute a Read Initial (nonswitched) 
or Read Conversational (switched) operation 
to permit the terminal operator (1) to 
resume sending input (in which case the 
sequence just described is repeated) or (2) 
to signify to the program that he has 
finished by turning the mode switch to 
Local or by turning off the ter.minal power 
switch. You may substitute a Write Con
tinue Conversational (TTV) for the last of 
a sequence of Write Continues, to avoid 
executing a separate Read Initial or Read 
Conversational; the WRITE TTV performs the 
functions of the Write Continue and the 
subsequent Read. 
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PROGRAMMING CONSIDERATIONS 

Operations on Switched Lines 

When the terminal operator switches the 
terminal to Local mode or turns off the 
power, the operation in progress at that 
moment is terminated with an indication of 
Channel End, Device End, and Unit Check in 
the CSW status byte, and Intervention 
Required in the sense byte. These indica
tions will be posted in the DECB for the 
line as DECSDECB=X'41' and DECFLAGS=X'04'. 
You should check for the presence of these 
indicators after each Read and Write opera
tion and take appropriate action; ordinari
ly, the Read Initial should be reissued. 

For some applications it will be appro
priate for the terminal operator to end the 
conversation only when the terminal is in 
transmit state, that is, not to turn off 
~ower while receiving text from the comput
er. It might then be a~propriate for the 
program to record whether the operation in 
effect when the terminal went off-line was 
a Read or a Write. 

Operations on Nonswitched Lines 

• In a conversational environment, it is 
usually sufficient that the data is 
made available to the teDminal opera
tor, without the necessity that he 
actually receives it. If it is impera
tive that the message be received by 
the operator, he may be required to 
acknowledge receipt. The acknowledging 
message is received via the Read opera
tion that follows the sequence of Write 
operations. 

If during transmission from computer to 
terminal, the terminal operator chooses 
to break off reception of the message, 
the data set (modem) that connects the 
terminal to the line cannot signal this 
fact to the transmission control unit 
(TCU). When the operator breaks off 
reception, the sequence of Write opera
tions then in progress proceeds to con
clusion just as though the terminal 
were still receiving. All Write opera
tions are posted complete without 
error; that is, completion code is 
X'7F' and DECFLAGS equals zero. 

• For half-duplex nonswitched lines, a 
Read operation is not posted complete 
until a message has been received. 
This may mean that your program must 
accept ·sign-on· messages in any Read 
operation. If it is desirable to reco
gnize the end of a conversation, the 
program may wait ?n appropriate amount 
of time and, if no message has been 
received yet, assume that the terminal 
operator has ended the conversation. 



If necessary to purge the Read opera
tion you may issue an IOHALT macro for 
the line. This will halt the operation 
and ca USE~ posting of the Read. You may 
then issue another Read Initial opera
tion, wit:h changes to the area and/or 
length operands. For example, the new 
Read operation may be intended to 
receive a "sign-on" message into a dif
ferent area than regular messages. 

Using the Att:ention Key and 2741 Receive 
Interrupt Facili~ 

When the terminal is in transmit state, the 
operator may press the Attention key to 
signal the cc)mputer that he has finished 
entering data. pressing this key sends an 
EOT to the cc:>mputer and returns the termi
nal to receive state. The keyboard locks, 
and the Operi:ltor can resume entering data 
only after the program returns the terminal 
to transmit state by means of a Read opera
tion or writ4e Continue Conversational 
operation. 

If the 2741 is equipped with the Receive 
Interrupt feature, the Attention key can be 
pressed whil1e the terminal is in receive 
state to int1errupt data transmission from 
the computer, when, for example, the operator 
has a· high-p:r:iority message to enter. Pre
ssing the At'tention key causes the Write 
operation tben in progress to terminate, 
and the Channel End, Device End, and Unit 
Check indications to be set in the CSW sta
tus byte and the Intervention Required 
indication in the sense byte. These indi
cators will be posted in the DECB for the 
line as .DECSDECB=X'41' and DECFLAGS=X'02'. 
You should check after each Write operation 
for the presence of these indicators. When 
present, it is generally appropriate to 
issue a Write Continue that sends a NL 
character to return the terminal's print 
element carrier to the beginning of the 
next printing line. 

General Considerations 

• Dynamic buffering cannot be used for 
the 2741. 

• The usua.l considerations rega.rding use 
of the W'AIT and TWAIT macro instruc
tions should be observed. Before issu
ing any of these macros, you must 
always check the return code resulting 
from a Read or Write operation to 
ensure t~hat the operation was started 
success fully. 

• Messages sent to a terminal must not 
contain any EOT characters, as these 
cause the program to lose control. 

• IBM 2741 terminals do not perform an 
automatic carrier return when the print 
element reaches the end of the print 
line. To avoid character pile-up at 
the end of the line, the text sent to 
the terminal must contain NL (new line) 
characters at intervals not exceeding 
the length (in characters) of the line. 

• Any printable characters received by 
the terminal during the time the termi
nal is executing a carrier return, 
horizontal tab, or index (line feed) 
function will be printed erratically. 
To avoid this occurrence, each New Line 
(NL), Horizontal Tab (HT), and Line 
Feed (LF) character must be followed by 
one or more nonprinting characters, 
such as the Idle character. 

For the line feed function, you should 
place one Idle character after each LF 
character in text to be sent to the 
terminal. For the new line and tab 
functions, the number of Idle charac
ters needed equals 1.5 plus the number 
of inches of carrier travel caused by 
the function, rounded off to the next 
higher integer. In addition, you may 
need to place Idle characters at the 
teginning of each block of text the 
program sends to the terminal following 
receipt of an EOT character from the 
terminal. 

The number of Idles required depends on 
several factors, such as line turn
around time and model of data set used. 
A recommended practice is to use the 
same number of characters as are used 
following a NL character that results 
in the longest carrier travel. 

Example: Assume the length of a print 
line for a particular application is 
7-3/4 inches and tab settings are at 2 
and 6 inches. Each HT character should 
be followed by 1.5 + 4=5.5, or 6 Idles 
(the 4 derives from the maximum dis
tance of carrier travel [4 inches], 
caused by an HT character). Each NL 
character should be followed by 1.5 + 
7.75=9.25, or 10 Idles. Also, each 
block of text sent to a 2741 following 
receipt of EOT from the terminal should 
begin with 10 Idles. 
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AT&T 83B3 SELECTIVE CALLING STATIONS 

DEFINING TERMINAL LISTS 

Read Operations 

A Read Initial operation requires an open 
or wraparound polling list. The list may 
have one or more terminal entries, each 
containing a two-character polling sequence 
(which for the 83B3 is called a Transmitter 
Start Code). 

To define a polling list, code the 
operand field of a DFTRMLST macro like 
this: 

r-----------------------------------------, 
I{OPENLST},(XXYy , ••• ) I 
I WRAPLST I L _________________________________________ J 

Wri te Operations 

A Write Initial operation requires an ad
dressing list having one or more terminal 
entries, each containing a two-character 
addressing sequence (which for the 83B3 is 
termed a Call Directing Code). 

To define an addressing list, code the 
DFTRMLST macro like this: 

r-----------------------------------------, 
IOPENLST,(xxyy, ••• ) I L _________________________________________ J 

READ MACRO INSTRUCTIONS 

PEAD Initial (TI) 

READ Initial successively polls the ter
minals in the polling list, and upon 
receiving a positive response to polling, 
reads a message block. 

A single V or M character constitutes a 
negative response; the message text itself 
signifies a positive response. 

1. Write 
2. Write 
3. Read 
4. Read 

READ Skip 

FIGS H LTRS 
TSC 
Response 
Text 

READ Skip reads data from the line to 
clear it. There is no data transferred 
to storage. 

wRITE MACRO INSTRUCTIONS 

WRITE Initial (TI) 
WRITE Initial and Reset (TIR) 

WRITE Initial addresses a terminal, and if 
the response to addressing is positive, 
writes message text to the terminal. 
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A single V or M character constitutes a 
positive response; a negative response is 
indicated by no response at all. A nega
tive response for any terminal in the list 
is an abnormal condition. The operation 
ends and is posted complete-with-error. 

1. Write FIGS H LTRS 
2. Write CDC 
3. Write LTRS 
4. Read Response 
5. Write Text 
6. Write FIGS H LTRS (TIR only) 

WRI'lE Break 

This macro instruction causes a series 
of space characters to be sent, the number 
is determined by the length operand. 

Programming Notes: 

1. Each output message must begin with 
the sequence CR LF LTRS (this serves 
as the end-of-addressing indicator). 

2. You must specify in the WRITE macro 
the exact length of the message. 

3. If you are sending a message ~ith a 
WRITE TI macro, code FIGS H LTRS at 
the end of the message (this is the 
end-of-transmission sequence). If you 
are sending a message with a WRITE TIR 
macro, the macro supplies the FIGS H 
LTRS sequence. 

TERMINAL-TO-TERMINAL OPERATION 

ETAM does not provide control for terminal
to-tp.rminal traffic on a line on which BTAM 
provides control of traffic between comput
er and terminal; however, BTAM does not 
interfere with terminal-to-terminal traf
fic. In a system in which such traffic can 
occur,- the operation is as follows. 

A READ Initial macro polls the terminal 
that will become the sending terminal. The 
sending terminal responds with the address
ing code of the terminal with which it 
wishes to communicate. This code appears 
to the Read Response command like data, and 
is therefore received in the input area. 
The next character is a V or M sent by the 
receiving terminal as a positive response. 
It, too, is read into the input area. The 
sending terminal recognizes the V or M as a 
positive response and sends a message to 
the receiving terminal; this message text, 
too, is read into the input area. Thus, 
while BTAM does not influence the terminal
to-terminal operation, it does receive into 
«ain storage any message sent between the 
terminals. 



WESTERN UNION MODEL 33/35 TWX TERMINALS 

DEFINING TEJUlIINAL LISTS 

Read Operati()ns 

A Read Ini tiel! operation requires an an
swering list containing a sequence of con
trol and identification characters to be 
sent to a terminal that calls the computer. 
The sequence has from 7 to 18 characters. 
A recommended sequence is: 

Null CR LF DEL (1 to 12 graphic 
characters) CR LF XON 

To code an answering list, code the operand 
field of a D1~TRMLST macro like this: 

r-----------·------------------------------, 
I IDLST,O,nWDsent,sentchar I L ___________ • _____________________________ .-J 

Example: To define an answering list con
taining the :foregoing character sequence 
(using RALEIGH as the graphic sequence), 
you would code: 

r--:---------'------------------------------, 
I IDLST,0,14,01B150FF4B8233A393E212B15088 I L _________________________________________ J 

The characters following the third comma 
are the hexadecimal representations of the 
transmission code bit patterns for the 
recommended sequence: 

01B150FF --
4B8233A393E212 
B15088 --

Null CR LF DEL 
R ALE I G H 
CR LF XON 

This sequence prints the computer identifi
cation, RALEIGH, at the beginning of the 
next line, and turns on the tape 
transmitter. 

Read Conversational Operation 

A Read Conve~rsational operation requires a 
list containing a sequence of control 
characters to be sent to the terminal to 
prepare it t~o transmit. For this purpose 
you define am answering list containing the 
desired cha:racters; the list is not used 
for the answering fUnction. Define the 
list by coding the DFTRMLST operand like 
this: 

r-----------.------------------------------, 
I IDLST,O, numcnsent, cntrlseq I L- _________________________________________ J 

If the Read Conversational operation is 
preceded by a Write Initial operation, a 
recommended sequence is XON (1 to 4 charac
ters of yOu]~ choice) XOFF; if the preceding 
operation was a Read Initial, the single 
character, :ICON, may be used. These 

sequences start the tape transmitter of the 
terminal. If you wish to read from the 
keyboard, an appropriate sequence is G Bell 
A Bell; GA means go ahead, and the bell 
alerts the terminal operator. 

Write Operations 

A Write Initial operation requires a call
ing list containing the same sequence of 
characters as the called terminal sends 
when it answers the call from the computer. 

To define a calling list, code the operand 
field of a DFTRMLST macro like this: 

r-----------------------------------------, II IDLST, dialcount, dialchars, numrec, tidseq I L _________________________________________ J 

Example: To define a calling list for a 
terminal whose telephone number is 887-4444 
and which will answer with the sequence 

CR LF IBM 3 5 A S R # 1 CR LF XON 

you would code: 

r-----------------------------------------, I IDLST,7,8874444,17,B1509342B205CCAD82CA 1 
I 4B05C58DB15088 I L ________________________________________ .-J 

READ MACRO INSTRUCTIONS 

Programming Note: Each message sent from 
the terminal (that is, an incoming message) 
must end with either the WRU, XON, or XOFF 
character, or with the EOT sequence. If it 
ends with the EOT sequence, the next opera
tion must be a Read Initial or Write Ini
tial (EOT resets the terminals to control 
node). If the message ends with WRU, XON, 
or XOFF, the next operation can be a Read 
Conversational or Write Conversational. 

READ Initial (TI) 
READ Initial and Reset (TIR) 

READ Initial answers a call from a termi
nal, writes the identification and control 
sequence, and reads a message block from 
the terminal. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

Disable 
Enable 
Write 
Write 
Read 
Write 
Disable 

pad characters 
ID-control sequence 
Text 
EOT (TIR only) 
(TIR only) 

READ Conversational (TV) 
READ Conversational and Reset (TVR) 

READ Conversational writes a control 
sequence to the terminal and reads message 
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text from the terminal. This macro is for 
use following a READ Initial or a WRITE 
Conversational when the line connection is 
already established. 

1. 
2. 
3. 
4. 

Write 
Read 
Write 
Disable 

Control sequence 
Text 
EOT (TVR only) 
(TVR only) 

WRITE MACRO INSTRUCTIONS 

Programming Note: Outgoing messages should 
not end with a control character or a 
sequence of control characters (e.g., XON, 
or XON (user-selected characters) XOFF. 

WRITE Initial (TI) 
WRITE Initial and Reset (TIR) 

WRITE Initial calls a terminal and reads 
the identification sequence of the termi
nal. If the received 10 matches the 
expected 10 that is contained in the termi
nal list, the macro writes message text to 
the terminal. If the two ID'S do not 
match, the operation is posted complete
with-error: the message text is not sent. 
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1. Disable 
2. Dial 
3. Read 
4.· Write 
5. Write 
6. Disable 

Dial Digits 
Terminal ID sequence 
Text 
EOT (TIR only) 
(TIR only) 

WRITE Conversational (TV) 
WRITE Conversational and Reset (TVR) 

WRITE Conversational writes message text to 
the terminal. This macro may be used fol
lowing a Read operation, to change from 
receiving text to sending text, and may be 
issued as many times in succession as 
necessary to send a message. 

1. 
2. 
3. 

Write 
Write 
Disable 

Text 
EOT (TVR only) 
(TVR only) 

WRITE Disconnect (TN) 

WRITE Disconnect breaks the line 
connection. 

1. Write EOT 
2. Disable 



WESTERN UNION PLAN llSA OUTSTATIONS 

DEFINING TERMINAL LISTS 

Read OperatiollS 

A Read Initial operation requires an open 
or wraparound polling list. The list may 
have one or m<)re terminal entries, each 
containing a two-character polling 
sequence. Th4e first character is always an 
X (X'17' is the transmission code bit pat
tern); the second identifies the terminal. 

To define ci polling list, code the 
operand field of a DFTRMLST macro like 
this: .. ----------_._----------------------------, 
I { OPENLST }' (X:KYY, ••• ) I 
I WRAPLST I L ____________ . ____________________________ J 

Wri te Operati1ons 

A Write Initi,al operation requires an ad
dressing list having one or more terminal 
entries, each containing a two-character 
addressing sequence. The first character 
is the circuit call code; the second iden
tifi~s the terminal that is to receive the 
output message. 

To define an addressing list, code the 
DFTRMLST operand field like this: 

r-----------------------------------------, I OPENLST, (xxyy, ••• ) I L _________________________________________ J 

READ MACRO INSTRUCTIONS 

READ Initial (TI) 

READ Initial successively polls the ter
minals in thE~ polling list, and upon 
receiving a positive response to polling, 
reads a mess clge block. 

A single V or M character constitutes a 
negative response; the message text itself 
signifies a positive response. 

1. Write 
2. Write 
3. Read 
4. Read 

READ Skip 

FIGS H L'IRS 
Polling sequence 
Response 
Text 

READ Skip reads data from the line to 
clear it. There is no data transferred 
to storage. 

WRITE MACRO ~[NSTRUCTIONS 

WRITE Initial (TI) 
WRITE Initial and Reset (TIR) 

WRITE Initial addresses a terminal, and if 
the response to addressing is positive, 
writes message text to the terminal. 

A single V or M character constitutes a 
~ositive response; a negative response is 
indicated by no response at all. A nega
tive response for any terminal is an 
abnormal condition; the operation ends and 
is posted complete-with-error. 

1. Write 
2. Write 
3. Read 
4. Write 
S. Write 

WRITE Break 

FIGS H LTRS 
Addressing sequence 
Response 
Text 
FIGS H LTRS (TIR only) 

This macro instruction causes a series 
of space characters to be sent, the number 
is determined by the length operand. 

Programming Notes: 

1. Each output message must begin with a 
Space character (this serves as the 
end-of-addressing character). 

2. You must specify in the WRITE macro 
the exact length of the message. 

3. If you are sending a message with a 
WRITE TI macro, code FIGS H LTRS at 
the end of the message (this is the 
end-of-transmission sequence). If you 
are sending a message with a WRITE TIR 
macro, the macro supplies the FIGS H 
LTRS sequence. 

TERMINAL-TQ-TERMINAL OPERATION 

BTAM does not provide control for terminal
to-terminal traffic on a line on which BTAM 
~rovides control of traffic between comput
er and terminal; however, BTAM does not 
interfere with terminal-to-terminal traf
fic. In a system in which such traffic can 
occur, the operation is as follows. 

A READ Initial macro polls the terminal 
that will cecome the sending terminal. The 
sending terminal responds with the address
ing code of the terminal with which it 
wishes to communicate. This code a~~ears 
to the Read Response command like data, and 
is therefore received in the input area. 
The next character is a V or M sent by the 
receiving terminal as a positive res~onse. 
It, too, is read into the input area. The 
sending terminal recognizes the V or M as a 
~ositive response and sends a message to 
the receiving terminal; this message text, 
too, is read into the input area. Thus, 
while BTAM does not influence the terminal
to-terminal operation, it does receive into 
D'ain storage any message sent between the 
terminals. 
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WORLD TRADE TELEGRAPH TERMINALS 

GENERAL INFORMATION 

The name World Trade (WT) telegraph ter
minals refers to various European teletype
writers using a start-stop 5-level code 
with two shifts (lettershift and figure
shift) to transfer data over point-to-point 
telegraph lines. 

WT terminals use either the Internation
al Telegraph Alphabet No. 2 or the Figure 
Protected Code ZSC3. World Trade telegraph 
terminals employ the contention system of 
line control. When a terminal and the com
puter each try to send a message, simul
taneously, both transmissions are immedi
ately stopped; this is called contention. 

A terminal is always ready to receive or 
to send a message. Normally, the motor of 
the terminal is off and the first letter
shift character (LTRS) sent or received by 
the terminal starts the motor, which 
requires 1.5 seconds to reach operating 
speeo. During this period, the terminal 
cannot'correctly send or receive charac
ters. The motor stops when no character 
has been transmitted during a period of 
from 10 to 30 seconds. When the terminal 
is operating in this manner, it is said to 
be in Motor-Off mode. Optionally, the ter
minal can be equipped with a heavy-duty 
motor which is never switched off; in this 
case, the terminal is said to be operating 
in Motor-On mode. 

When a terminal is operating in Motor
Off mode, the MONDLY parameter of the DCB 
macro instruction enables you to specify 
the number of Mark (Idle) cha1acters corre
sponding to the 1.5 second period. When 
you issue a WRITE macro instruction, BTAM 
recognizes the motor mode of the terminal 
(motor-off or motor-on) and generates a 
LTRS character (this can be followed by a 
user-specified number of Mark characters) 
that precedes the data to be sent over the 
line. 

Most terminals can be equipped with 
another optional feature called the Auto
matic Answerback Unit. This feature 
enables a sequence of up to 20 identifica
tion characters, generated by a mechanical 
drum, to be sent over the line by either 
pressing the lAM key or receiving code com
bination 4 in figures shift. 

Telegraph Adapter Description 

The World Trade Telegraph Adapter in the 
Teu recogni2es two message end conditions: 
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FIGS x and FIGS y LTRS. These are estab
lished when the IBM 2701, 2702 or 2703 to 
which the WT terminal is connected is 
installed: x and yare assigned by the 
customer on a per-system basis, as follows. 

When a terminal is equipped with the 
Automatic Answerback Unit, FIGS x must be 
code comtination 4 (FIGS D) sent by the 
terminal WRU key. This character is 
referred to as the WRU signal. If the ter
minal is not equipped with the Automatic 
Answertack Unit, FIGS x may be any other 
code combination. 

The two characters, x and y, cannot be 
the same. FIGS y immediately followed by a 
LTRS character causes a Read operation to 
end. Therefore, FIGS y can be sent by a 
terminal as data only if it is not followed 
by LTRS. 

The above terminations of a Read opera
tion can be used as end-of-message (EOM) 
signals. The FIGS y LTRS termination (if 
not yet used as an EOM signal) or two con
secutive EOM signals can represent the end
of-transmission (EOT) signal. 

The transmission control unit deletes 
all incoming LTRS and FIGS characters and 
updates a shift bit (5) which is added to 
each character transferred to main storage. 
Conversely, each change in shift bit set
ting along a character sequence causes the 
TCU to send a LTRS or FIGS character ahead 
of the first message character for which 
the shift tit was reversed. 

Figure 28 shows the relationship of a 
System/370 byte and a telegraph character 
configuration. 

Contention Resolution 

When contention occurs, BTAM sets a comple
tion code of X'7F' in the ECB and turns on 
bit 3 of DECFLAGS. Contention is resolved 
ty the user program coding and the local 
operator's action, according to one of the 
following procedures: 

If priority is to be given to the com
puter, the terminal operator must wait; the 
Frogram should repeat the Write (or Read 
TE) operation. 

If priority is to be given to the termi
nal, the program must follow with a READ 
Continue macro the operation during which 
contention occurred. The terminal operator 
continues sending his message. 



r------------------------------------------, 
I I 
10123 4 5 671 
I (System/370-·byte configuration) I 
I I 
~------------.----------------------------~ 
I I 
I - S 1 2 3 451 
I (Telegraph-character configuration) , L _____________________ --__________________ J 

Figure 28. WT Telegra~h Code 

DEFINING TERMINAL LISTS 

In World Trade telegraph operation terminal 
lists are used only for the READ Continue 
with Identification Exchange (TE) macro. 
(They are not used for READ Initial 
operations. ) 

If The Terminal's Identification Seguence 
is to be Requested 

To define a terminal list, code the operand 
field of a DF'TRMLST macro like this: 

r-----------------------------------------, I WTTALST,O,numrec,ridseg,nurnsent,tidseq I L _________________________________________ J 

If The Comput:er Identification is to be 
sent to the 'I~erminal 

r-----------------------------------------, 
I WTTALST,O,O,O,numsent,tidseq I L _________________________________________ J 

Programming Note: tidseq may specify from 
7 to 20 charcicters (computer identification 
sequence) • 

READ MACRO INSTRUCTIONS 

Read Initial (TI) 

READ Initial monitors the line for a mes
sage from a 1terminal, and reads it into the 
input area. The Read operation ends when 
an EOM, EOT, or WRU character is received. 

1. Prepare 
2. Sense 
3. Read 'Text 

Proqramming Note: A RESETPL macro is ef
fective only if issued when message trans
n~ssion is not in progress. 

READ Continue (TT) 

R~AD Continue reads message text from a 
terminal following receipt of an BOM char
acter, or when the terminal is given the 
right to transmit when contention has 

occurred. The operation ends when an EOM, 
EOT, or ~RU is received. 

1. Read Text 

READ Continue with Identification Exchange 
(TE) 

READ Continue with Identification Exchange 
writes to the remote terminal the compu
ter's identification sequence (defined in 
the terminal list) and a WRU character. 
The operation also reads the identification 
sequence of the terrrdnal (and optionally, 
message text) into the input area, only if 
you code WRU=YES in the DCB macro for the 
line group. 

1. Write Mark characters Note 1 
2. Write Computer identification seq. 
3. Write WRU (or LTRS) Note 2 
4. Read Terminal identification Note 3 
5. Read Text 

Note 1: One LTRS character plus n Mark 
characters are sent, where n represents the 
number of Mark characters, as follows: 

a. When the terminal is equipped with the 
Motor-On optional feature, n is always 
zero. 

h. When the terminal is not equipped with 
the Motor-On optional feature, n can 
take one of the following values: 

n=O 
if the previous operation was a 
Write, or if a Read operation ended 
with EOM or WRU signal. 

n=the value given to the MONDLY key
word operand of the DCB macro 
instruction. 

Note 2: The computer sends the WRU signal 
to ask for the terminal identification, 
~rovided that WRU=YES is coded in the DCB 
macro instruction. Otherwise, the computer 
sends a LTRS character. 

Note 3: The terminal sends its own identi
fication. If the received 10 and the 
expected ID do not match, the operation is 
posted as complete; no message text is 
read. Bit 3 of DECFLAGS is set to 1. 

Programming Note: The value of the length 
parameter of the READ macro instruction 
rrust equal or exceed the length of the 
identification sequence generated by the 
Automatic Answerback Unit. If equal, only 
the terminal identification sequence is 
sent to the computer. If the length param
eter exceeds the identification sequence 
length, message text can also be read. 
This is af~licable when WRU=YES is speci-
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fied in the DCB macro instruction; other
wise, command (4) is not generated. 

WRI~E MACRO INSTRUCTIONS 

WRITE Initial (TI) 

Write Initial sends an output message, pre
ceded by 12 LTRS characters. 

1. 
2. 
3. 

Write 
Write 
Write 

Mark characters 
Pad characters 
Message 
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Note 

Note: (See Note 1 under READ TE above.) 

WRITE Continue (TT) 

WRITE Continue sends an output message. 

1. 
2. 

~: 

Write 
Write 

Mark character 
Message 

Note 

(See Note 1 under READ TE above.) 



PROGRAMMING CONSIDERATIONS FOR USE OF 
AUTOPOLL (ST.ART-STOP) 

Read Initial operations on lines for which 
the Autopoll feature is used require poll
ing lists different from those used in pro
grammed polling. They are referred to as 
Start-stop Autopoll lists. The list may be 
of the open type (SSALST) or wraparound 
type (SSAWLST), and may have one or more 
terminal entries, each containing a single 
polling char·acter (IBM 1030) or a two
character pc'lling sequence (other terminal 
types). They are specified in the same way 
as in lists for programmed polling, with 
the exception of the 2740. The second 
polling character in a list for the 2740 
must be Space. 

To definE~ an Autopoll polling list, code 
the operand field of a DFTRMLST macro like 
this: 

r----------------------------------------, 
I {SSALST } I 
I SSAWLST , I[XX, ••• ) (for 1030) I L ________________________________________ J 

.-----------------------------------------1 
I {SSALST 1· I 
I SSAWLST , (xxyy, ••• ) (for 1050,1060,2740) I L ________________________________________ ~ 

CHANNEL PROGRAMS 

Read Initial operations (and Read continue 
and Read Repeat operations, on the 1030 and 
1060) using Autopoll require channel pro
grams different from those used in pro
grammed pOlling. They are explained below 
by referring to the use of the specific 
commands that form the program. 

READ Initial (TI) 
READ Initial and Reset (TIR) 
(Open Auto Poll List) 

The channel program is: 

1. 
2. 
3. 
4. 
5. 
6. 

Write 
Poll 
NOP 
Read 
Read 
Write 

EOT EOT EOT 

Index 
Text 
EOA EOT EDT EOT (TIR only) 

Command (1) sets the terminals on the line 
to control mode, as with programmed poll~ 
ing. CommaLDd (2) initiates the polling 
operation. Command (3) is executed only if 
no responSE! is received f rom a terminal in 
the list, or if no terminal in the list 
returns a positive response to polling, 
that is, all terminals send negative 
responses. Execution of command (3) ends 
the Read operation, which is posted com
plete in the event control block. 

If some terminal in the list returns a 
positive response, command (3) is skipped; 
command (4) reads into the first two bytes 
of the input area the index byte indicating 
which terminal responded, and the first 
nessage character. Command (5) reads the 
remaining message text into the input area. 

Programming Notes: 

1. To determine which terminal responded, 
examine the index byte. You should 
obtain this index byte not from the 
input area but from the DECPOLPT field 
of the DECB for the line. DECPOLPT 
always contains the index byte, while 
an I/O error during transmission may 
prevent the index byte from being 
placed in the input area. 

2. In specifying the length in the READ 
macro, be sure it is at least one 
greater than the expected text length, 
in order to accommodate the index 
byte. 

READ Initial (TI) 
READ Initial and Reset (TIR) 
(Wraparound Auto Poll List) 

The channel program is: 

1. Write EOT EOT EOT 
2. Poll (Beginning with entry specified 

in macro) 
3. TIC (to command 5) 
4. TIC (to command 7) 
5. Poll (beginning with first entry in 

list) 
6. TIC (to command 5) 
7. Read Index 
8. Read Text 
9. Write EOA EDT EDT EOT (TIR only) 

Command (1) sets the terminals on the 
line to control mode. Command (2) 
initiates the polling operation, beginning 
with the terminal specified by the "entry· 
operand in the READ macro. If before the 
end of the list is reached a positive 
response is returned, the status modifier 
is set, causing the next conmand, (3), to 
be skipped; command (4) transfers to com
mand (7), followed by (8), which functions 
like commands (4) and (5) in the "open
type" Autopoll operation. 

If, however, the end of the list is 
reached and no positive response has been 
received, command (3) is executed, giving 
control to command (5), which restarts the 
polling operation at the beginning of the 
polling list. Polling proceeds automati
cally, and each time the end of the list is 
reached, command (6) gives control to (5), 
and the polling starts again. If during a 
pass through the list, a positive response 
is received, command (6) is skipped (just 
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as command (3) is skipped above), and com
mands (7) and (8) are executed as before. 

Programming Notes: The same programming 
notes given above apply to Autopoll opera
tions with a wraparound list. 

Other Types of READ and WRITE 

With two exceptions, all other types of 
READ macro (such as READ continue) and all 
types of WRITE macro generate the same 
channel programs as are shown under the 
corresponding type in the appropriate sec
tions for the type of terminal concerned: 
-IBM 1030 Data Collection System,- -IBM 
1050 Data Communication System,- -IBM 2740 
with Station Control Feature,- and -IBM 
2740 with Station Control and Checking Fea
tures.- The exceptions are READ Continue 
and READ Repeat for the IBM 1030 and 1060, 
as shown below. (READ Continue and READ 
Repeat for the 1050 and for the 2740 with 
Station Control and Checking are the same 
as for the non-Autopoll operations for 
these terminals; READ Continue and READ 
Repeat are not provided for 2740 with Sta
tion Control and without Checking.) 
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READ continue (TT) (1030,1060) 

The channel program for READ Continue is 
identical to the program for READ Initial 
(using either SSALST or SSAWLST), except 
that the first command is: 

1. Write Circle Y EOT EOT EOT 

This channel program sends a positive 
response, then repolls the terminal and 
receives message text, as in a Read Initial 
operation. 

READ Repeat (TP) (1030,1060) 

The channel program for READ Repeat is 
identical to the program for READ Initial 
(using either SSALST or SSAWLST), except 
that the first command is: 

1. Write Circle N EOT EOT EOT 

This channel program sends a negative 
response, then repolls the terminal and 
receives message text, as in a Read Initial 
operation. 



GENERAL INFORMATION 

TRANSMISSION! CODES 

Binary synchronous communications under 
BTAM control. uses one of three transmission 
codes, as follows: 

system/370 t:o System/370, 
System/3, 1800, 2770, 
System/360 (including 
Model 20), or remote 
3270 (not ~Trite 
Structured Field devices) 

System/370 t:o 1130: 

System/370 t:o 2715: 

System/370 t:o 2780: 

System/370 1::0 2972: 

EBCDIC 
or 

USASCII 

EBCDIC 

EBCDIC 
(trans parent) 

EBCDIC, USASCII 
or Transcode 

EBCDIC 

Only EBCDIC may be used between a 
System/370 i!nd a 2770, 2780 or a remote 
3270 with Write Structured Field capabil~ 
ity when messages are sent in transparent 
mode. Only EBCDIC may be used if the cen
tral System/370 is communicating with a 
remote Syst~em/370 that is running under 
BOS (Basic Operating System) or BPS (Basic 
Programming System). These codes are 
shown in Appendix E. 

You must sometimes enter into message 
output areas certain line control charac
ters in their USASCII or Transcode form; 
they must appear in main storage according 
to the follc)wing rules. 

• In main storage, bits 1-7 in a System/ 
370 byt~e correspond to bits 7-1, respe
ctively, of the USASCII character. The 
zero-bi't is always zero (off). When 
the con'trol unit receives a byte, a 
parity bit is sent over the line along 
with bi'ts 1-7 of the byte. Conversely, 
when se'lTen bits plus a parity bit are 
received by the transmission control 
unit from the line, the seven (data) 
bi ts ar,e read into main storage right
justified in a byte and the zero-bit is 
set to zero. 

• For Transcode, a similar rule holds. 
The hexadecimal equivalent is right
justified in a System/370 byte (bits 
2-7) and the O-bit and 1-bit are always 
set to zero . (off) • Only bits 2-7 are 
sent over the line. 

REMOTE STATION COMPATIBILITY AND 
INTERMIXING 

Unlike start-stop terminals, BSC stations 
of different types are compatible in use of 
line control procedures, so that it is 
unnecessary to specify at system generation 
time what specific type or types of remote 
station are connected to a given conmunica
tion line. Instead, one of ,the three types 
of line supported by BTAM is coded in the 
UNIT operand of the system generation IODE
VICE macro: 

• BSCl indicates that the line is a non
switched point-to-point line. 

• ESC2 indicates that the line is a 
switched point-to-point line. 

• BSC3 indicates that the line is a non
switched multipoint line. 

USER PROGRAM ANALYSIS 

As discussed under "Message Transmission" 
in the section "Line Control and Message 
Transmission," the user prograro must ana
lyze the results of each Read or Write 
operation to determine whether it completed 
successfully or unsuccessfully, and what if 
any exceptional condition occurred. "User 
Program Analysis Procedure" in the section 
"Error Recovery Procedures and Error Reco
rding" describes a procedure to follow. In 
addition, the "Suggested Retry Options for 
BSC Read and Write Operations," recorrmends 
appropriate READ and WRITE macro instruc
tions to issue following various error and 
exceptional conditions. 

LINE AND MESSAGE CONTROL FUNCTIONS 

ID Verification 

Identification sequences may be exchanged 
tetween the central computer and some kinds 
of remote BSC stations with which communi
cation has teen established over a switched 
line. This facility affords either or both 
stations (that is, central computer and 
remote station) the opportunity to verify 
the identity of the other before message 
text is transmitted. The terminal list 
associated with the READ or WRITE macro in
struction that established the contact con
tains the ID sequence to be sent to the 
remote station, and one or more ID 
sequences that will be accepted from the 
remote station. 
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10 verification is available at either 
of two levels, which may be termed "regu
lar" and "expanded". In regular 10 verifi
cation, only one unique 10 sequence can be 
accepted from the remote station, regard
less of which of many stations has called 
(or been called by) the central computer. 
Further, BTAM makes only one decision 
regarding continuance of the Read or Write 
operation. That is, if the received 
sequence matches the expected sequence (the 
terminal list contains only one expected 
sequence), the operation continues, result
ing in transfer of text between the sta
tions. If the received sequence does not 
match the expected sequence, the operation 
is halted, and text transfer does not 
occur. 

In the expanded 10 verification, the 
user can designate, in the terminal list, 
many different 10 sequences, any of which 
will be accepted from the remote station; 
this allows each station to send a unique 
sequence. Also, contact can be established 
with stations that do not send 10 sequences 
as well as with those that do. For 
expanded 10 verification, 'a terminal list 
having multiple entries is used; this type 
of list is designated as SWLST. Each entry 
has a field containing a valid 10 sequence 
that w~ll be accepted from a remote sta
tion, and is a control byte. (Each entry 
may also have a user-data area, at the 
user's option. This is discussed below.) 

After the line connection has been es
tablished and an 10 sequence (or other 
data) has been received from the remote 
station, BTAM scans the terminal list for a 
matching 10 sequence. If one is found, 
BTAM places the address of the entry con
taining the sequence in the first fullword 
of the terminal list, for possible use by 
the user program. Typically, the program 
would use this address to determine which 
remote station called or answered the 
central computer. 

The control byte of an entry contains a 
user-specified indicator specifying what 
action BTAM is to take after the 10 
sequence (or other data) has been received. 
Examples of actions following a Read Con
nect operation are: continue with the 
remainder of the Read Connect operation to 
read a message block; disconnect the line; 
or post the operation as complete, without 
reading a message block. 

By setting up the control byte prior to 
the Read or Write operation, and by check
ing completion codes and indicators in the 
DECB following receipt of an ID sequence 
(or other data) from a remote station, the 
user program can both determine the status 
of the operation and influence subsequent 
BTAM actions. 
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Each terminal list entry may contain a 
four-byte user-data field. In this field 
may be placed a relocatable expression as 
an address that is to be associated with 
the 10 sequence (or ENQ character) con
tained in that entry. Typically, the user
data field would contain the address of a 
subroutine to be called when the remote 
station represented by the 10 establishes 
contact with the central computer. 

For more detailed information on use of 
expanded 10 verification, see the descrip
tions of the REAO Connect, WRITE Connect, 
DFTRMLST, and CHGNTRY macro instructions. 

Error Information Byte (EIB) Mode 

BTAM provides the option of specifying, in 
the DCB macro, whether the TCU is to oper
ate in EIB mode or non-EIB mode. The dis
tinction is as follows: In EIB mode, the 
TCU, during a receive operation, sends an 
error information byte into main storage 
follOWing each IUS (US), ETB, and ETX char
acter received from the communication line. 
In non-EIB mode, the TCU does not send the 
EIB into main storage following these 
characters. 

The EIB indicates the presence of either 
a data check or an overrun error (or no 
error at all) in the sub-block that immedi
ately preceded the IUS (US), ETB, or ETX 
character. BTAM does not analyze EIBs. 
The user program may check them and, where 
an error is found, take appropriate action, 
such as issuing a READ Repeat with Leading 
Graphics macro instruction to request 
retransmission of that part of the message 
clock that is in error. 

Whether or not the TCU is operating in 
EIB mode, it recognizes the IUS (EBCDIC) or 
US (USASCII) character as signifying the 
end of an intermediate block. (IUS is 
Interchange Unit Separator [an EBCDIC 
character], and US is Unit Separator (a 
USASCII character]; the two are equivalent 
characters. ) 

touble Addressing (Multipoint Lines) 

Transient conditions such as lightning 
impulses or switching pulses can introduce 
errors in data transmitted over a conmuni
cation line. Often, such errors consist of 
inverted bit settings within the bit pat
tern re~resenting a character. While 
errors of this kind occurring in message 
data are normally detected through checking 
techniques, they are undetected when they 
occur in polling and addressing (selection) 
sequences, which are unchecked. An error 
wherein one valid polling or addressing 
character is changed to another can result 
in polling or addressing the wrong station. 



To avoid such an occurrence, double ad
dressing may be employed for certain BSC 
stations. In this technique, a remote sta
tion is represented by two identical chara
cters, rathE!r than one character as in 
single addrE!ssing. 

When polled or addressed, the remote 
station that recognizes the first character 
compares it with the second. If the two 
are identic~ll, the station address is pre
sumed to be correct, and the station 
returns a ~)sitive response. If they diff
er, a transmission error is presumed to 
have altered. one or both of the characters, 
and the sta1:.ion does not return a response. 

The incr4~ased polling and addressing 
reliability this technique affords stems 
from the improbability that both of the 
characters ,,.,ould be changed in precisely 
the same way by a transmission error. For 
example, th4e characters BB are far less 
likely to be converted by an error to CC 
than they a:re to be converted to BC, or KB, 
or FC. (Each of these conversions could 
result from a single-bit error in each 
character, 'where the transmission code is 
EBCDIC. For example, the letter B, the bit 
pattern for which is X'C2' (1100 0010), 
becomes a C (X'C3', 1100 0011) or a K 
(X'D2', 1101 0010) through a single-bit 
error.) If a statio~ whose address is K 
was attached to the line, that station 
would recognize the first character of the 
erroneous address KB, but would not respond 
because the~ two characters did not match. 
Thus, a message intended for station B 
would not be sent to station K instead. 

For Syst~em/360 Model 20, System/3, 1800, 
2715, 2770, 2972, and remote 3270 stations 
in a multi~~int network, double-addressing 
must be USE!d. 

As is always the case in terminal lists, 
all list entries must have the same length. 
Therefore, if addresses of different 
lengths arE~ to be contained in a list (as 
when singIE~-addressing is used for some 
stations, double-addressing for others), 
the shortel=- addresses must be padded with 
leading SYN characters so that they are the 
same length as the longer addresses. 

MESSAGE FORMATS 

In nontransparent mode, messages appear on 
the line in the format: 

r---T--//------T--------------, 
I STX I (-text) I ETB (or ETX) I L ____ L __ // ______ L ______________ J 

The STX (Start of Text) character is 
required a't the beginning of each message 

block. (SOH may appear at the beginning of 
the first message block, however.) ETB 
denotes the end of a message block and ETX 
denotes the end of the last block of a mes
sage. You must supply in the output area 
the SOH, STX, ETB and ETX characters. In 
calculating the length to be specified in a 
WRITE macro, include the STX and ETX in the 
number of message characters. 

Messages in nontransparent mode may not 
contain line control characters. 

In transparent mode, messages appear on 
the line in the format: 

r---T---T-//--~--~~---, 
IDLEISTXl(text)IDLEIETX I L ___ L ___ ~_// ___ L ___ ~ ____ J 

Trans~arent mode allows you to include 
any bit pattern in the message, regardles§ 
of whether the bit pattern represents a 
line control character. 

T·he OLE STX must appear at the beginning 
of each message block. OLE ETX denotes the 
end of the message. You must supply the 
DLE STX in the beginning of the output 
area. You do not provide the OLE ETX, as 
each Write operation of the transparent 
type automatically sends these characters 
following your text. 

When coding a WRITE macro for sending 
text in transparent mode, the length must 
include the OLE STX; the length should not 
include the ending characters, OLE ETX, as 
these are sent by a separate command. 

When you receive a transparent message 
from a remote station, it has the format: 

OLE STX (text) ETB (or) 
OLE STX (text) ETX 

The OLE preceding the ETB or ETX is 
removed ty the TCU before the message 
enters main storage. 

If you issue any WRITE macro that speci
fies both conversational operation and use 
of dynamic buffering, the BUFL operand of 
the DCB macro for the line group must spec
ify at least 24 bytes. 

Use of Line Control Characters 

Successful transmission of data between 
central computer and remote station demands 
thorough familiarity with line control 
(data link control) procedures. See the 
general discussion of this subject under 
"Use of Line Control Characters" in the 
section "Line Control and Message 
Transmission. 
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Use of SOH and STX Characters 

Since either an SOH or an STX character 
appearing at the beginning block of a mes
sage resets, but is not included in, the 
block check character that follows the 
block, the following practice is recom
mended. Include as the first character of 
a heading, following the SOH character, 
some specific noncontrol character that is 
never used as the first character following 
STX in a nontransparent text transmission. 
You may use any character other than a data 
link control character or the percent sign 
(~). Consistent observance of this rule 
will prevent the processing of text data as 
a heading or of a heading as text data 
owing to a transmission error that changes 
STX to SOH or vice versa. When a message 
block is received without error, presence 
of the specific character identifies the 
block as heading, while absence of that 
character identifies it as text. 

Coordinating BSC Central and Remote 
Programs 

In order to achieve message transmission 
between two computers using BSC communica
tion, you'must be careful to coordinate the 
central and remote programs so they remain 
in step. This requires that you be aware 
of the responses that are valid for message 
text and for each control character that 
may be sent over the line. These are as 
follows. 

RESPONSES 

Responses to Message Text 

ACK-O or ACK-l 
(Pos. response) 

NAK 
(Neg. response)' 

WACK 
(Wait-before
transmit) 

The remote station 
received the text 
correctly. 

The remote station wishes 
to have the text 
retransmitted. 

The remote station wishes 
to delay transmission. 
(The only valid response 
to WACK is ENQ (or EOT); 
the central computer can
not continue sending mes
sage text, but must send 
ENQ until the remote sta
tion responds with the 
positive acknowledgment 
for the last message 
block it received. The 
central computer may, 
however, respond to WACK 
with an EOT, to end the 
transmission. ) 
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Note: When a remote 3270 
printer has been started, 
WACK is a positive 
response. 

leading graphics The remote station is 
transmitting user
supplied, noncontrol 
characters. 

EOT The remote station is 
aborting reception of the 
message because of equip
ment malfunction or (if 
the remote station is a 
computer) program error. 

OLE EOT The remote station is 
aborting reception of the 
message and is discon
necting the line because 
of equipment malfunction 
or (if the remote station 
is a computer) program 
error. 

RVI The remote station wishes 
temporarily to stop 
receiving text. The user 
program may continue 
sending text, however, or 
may send an EOT, to end 
the transmission. 

Responses to ENQ 

ACK-O 

ACK-l 

WACK 

EOT 

NAK 

Message text 

1. The remote station is 
ready to receive text. 

2. Positive response to 
text. 

Positive response to 
text. 

The remote station wishes 
to delay transmission. 

The remote station does 
not wish to receive text. 

The remote station did 
not acknowledge the last 
transmission. 

Last receipt was text. 

Responses to EOT (Switched Line Only) 

EOT 

ENQ 

The remote station does 
not wish to transmit but 
does not wish to discon
nect the line. 

The remote station wishes 
to transmit text. 



DLE EOT The remote station is 
going to disconnect the 
line. 

You should pay close attention to the 
commands within channel programs. Figure 
29 is an example of how central and remote 

channel programs should be matched. This 
examFle is for System/370-to-System/370 
communication on a nonswitched point-to
point line. It shows only the sequence of 
Read and Write operations; it omits check
ing of return and completion codes and 
omits WAIT or TWAIT macros. 

r---------------------------------------------------------------------------------------, 
I Prepare ::write ENQ 
I Read ENQ~ - .. Read response 
I READ TI Write response Write text 
: Read text.... = . Read response 

I READ TT Write response-- write text 
I Read text ~ {Read res pons e 

___ ----------------------------~--~ Read text WRITE TT 

WRITE TQ 

WRITE TQ 

WRITE TQ 

WRITE TTV 
(Note 2) 

Write text 
Read response~ .. ~-----------------------------Write WACK sequence 

Write ENQ 
_

__ -------------------------1--~Read ENQ 

Read response ~~ __ ---------------------write WACK sequence 

Write ENQ 
___ ---------------------------.-Read ENQ 

Read response-.. ~-------------------------Write WACK sequence 

Write ENQ 
_ __ ----------------------------.... Read ENQ 

Read response-.. ~---------------------------Write response 

Write text 
_

__ ------------------------~ .. --Read text 

R
Reeaadd treextSponse}-.. ~-------------------------{Write graphics 

Write response 
___ ---------------------------..-Read text 

WRITE TTR Write text 

WRITE TI 

WRITE TTV 

WRITE TW 
(Note 1) 

WRITE TW 
(Note 1) 

WRITE TW 
(Note 1) 

READ TT 

READ TTL 

Read response .. ·Write response READ TT 
Write EOT ~ Read text 

t----------·-----------------------------------------------------------------------------~ I Notes: I 
I I 
I 1. The number of times the WRITE TW is executed deFends on how long you wish to I 
I dela~i transmission. The WRITE TW must be followed by WRITE TW, READ TT, READ I 
, TP, READ TTL, READ TPL, or READ TRV. I 
I I 
I 2. On a WRITE TTV the response is read into an inFut area or user-created buffer. I L __________ • ____________________________________________________________________________ -J 

F'igure 29. Example of a BSC Message Control Routine 
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BSC NONSWITCHED POINT-TO-POINT OPERATION 

The macro instructions contained in this 
section may be issued for any of the types 
of remote BSC stations that can be con
nected to a nonswitched point-to-point 
line, except as noted in individual macro 
instruction descriptions. 

Since BSC operations on nonswitched 
point-to-point lines use contention-type 
line control, no terminal lists are used. 

The channel programs in this section 
correspond to an IODEVICE macro UNIT 
operand of BSC1. 

READ MACRO INSTRUCTIONS 

READ Initial (TI) 

READ Initial monitors the line for an ENQ 
sent by the remote station, writes a posi
tive response, and reads the message block 
that follows. 

1. 
2. 
3. 
4. 

Prepare 
Read 
Write 
Read 

ENQ 
Response 
Text 

READ Initial Inquiry (TIQ) 

READ Initial Inquiry monitors the line for 
an ENQ sent by the remote station. 

1. Prepare 
2. Read ENO 

READ Continue (TT) 

READ Continue writes a positive response to 
the remote station and reads a message 
block. 

1. Write ACK-O or ACK-1 
2. Read Text 

Note: The text received is either message 
text or an EOT. 

READ Continue with Leading Gra,Ehics (TTL) 

READ continue with leading graphics func
tions the same as a Read Continue, but pre
cedes the positive response with leading 
graphics. 

1. 
2. 
3. 

Write 
Write 
Read 

Leading Grpphics 
ACK-O or ACK-1 
Text 

This macro instruction may be issued for 
any type of remote BSC station except an 
IBM 2780 using Transcode; however, the IBM 
System/3, 1800, 2715, and 2770 ignore the 
leading graphics characters that precede 
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the response. That is, these characters 
are neither received into core storage 
(2715) or terminal buffer, nor passed to 
any output device attached to the station. 

READ Repeat (TP) 

READ Repeat writes a negative response to 
the remote station and reads a message 
block. 

1. Write NAK 
2. Read Text 

READ Repeat with Leading Graphics (TPL) 

READ Repeat with Leading Graphics functions 
the same as a Read Repeat, but precedes the 
negative response with leading graphics. 

1. 
2. 
3. 

Write 
Write 
Read 

l.eading Graphics 
NAK 
Text 

This macro instruction may be issued for 
any type of remote BSC station except an 
IBM 2780 using Transcode; however, the IBM 
System/3, 1800, 2715, and 2770 ignore the 
leading graphics characters that precede 
the response. That is, these characters 
are neither received into core storage 
(2715) or terminal buffer, nor passed to 
any output device attached to the station. 

READ Inquiry (TQ) 

READ Inquiry reads an ENQ from the remote 
station. 

1. Read ENQ 

READ Interrupt (TRV) 

READ Interrupt writes a Reverse Interrupt 
(RVI) sequence to indicate to the remote 
station that the central computer wishes 
temporarily to stop receiving message text; 
then issues a Read Text command, which will 
receive from the remote station either an 
EOT, signifying end 6f text transmission, 
or further text. The RVI sequence is 
equivalent to, and is recognized by the 
remote station as, the proper alternating 
~ositive acknowledgment (ACK-O or ACK-1). 

READ Interrupt is for use in lieu of a 
READ continue. 

1. 
2. 

Write 
Read 

RVI sequence 
Text 

Programming Notes: 

1. Receipt of the RVI sequence does not 
force the remote station to break off 
message transmission. It is only an 
indication that the central com~uter 
wishes to stop receiving. The remote 



station may continue sending message 
text unt~il such time as it wishes to 
yield tC) the central computer by send
ing EOT. The program in the central 
computel~ should therefore be arranged 
to iSSUE! READ Continue macros until 
the remote station does respond with 
EOT inst~ead of text. 

2. The REAl) Interrupt macro lI'ust not be 
issued more than once during a trans
mission,. as incorrect alternating 
acknowledgments may result. 

WRITE MACRO INSTRUCTIONS 

WRITE Initial (TI) 
WRITE Initial and Reset (TIR) 

WRITE Initial writes an ENQ to gain use of 
the line, and if the response to the ENQ is 
positive (ACK-O), writes message text and 
reads the re~sponse to text. If the 
response to :ENQ is other than ACK-O, the 
operation is posted complete, with appro
priate inqic,ators set in DECFLAGS. 

1. Write :ENQ 
2. Read :Response 
3. Write 'Text 
4. Read :Res pons e 
5. Write .EOT (TIR only) 

programming Note: This macro instruction 
cannot be used to send message text to an 
IBM 2715, because text transmission to this 
type of station must always' be in trans
parent mode. 

WRITE Initial Transparent (TIX) 
WRITE Initial Transparent and Reset (TIXR) 

WRITE Initial Transparent functions the 
same as the Write Initial, except that 
after writing message text it writes the 
ending chara.cters that must follow the 
transparent data. 

1. Write ENQ 
2. Read Response 
3. Write Text 
4. Write DLE ETX 
5. Read Response 
6. Write EOT (TIXR only) 

Programming Note: This macro instruction 
should not be issued for an IBM 2770 or 
2780 on a pc)int-to-point line if the 2770 
or 2780 requires component selection chara
cters in thE! message text. (Component 
selection characters are required unless 
the Job SelE!ct switch (2770) or Mode switch 
(2780) is SE!t, f~r printing or punching (or 
some other ()utput device, for 2770), in 
which case t:he message is printed or 
punched, re~Jardless of the component speci
fied by the:ie characters.) 

If both component selection and trans
parent message text transmission are 
desired, the component selection characters 
should be sent in a separate message by a 
Write Initial operation, followed by a 
Write TTX (or TTE) or Write TTVX operation 
to send the transparent text. 

WRITE Initial Transparent Block (TIE) 

WRITE Initial Transparent Block functions 
the same as WRITE Initial Transparent (TIX) 
except that it writes DLE ETB instead of 
DLE ETX following message text. 

1. Write ENQ 
2. Read Response 
3. Write Text 
4. Write DLE ETB 
5. Read Response 

Programming Note: This macro instruction 
should not be issued for an IBM 2770 or 
2780 on a point-to-point line if the 2770 
or 2780 requires component selection chara
cters in the message text. (See program
ming nO.te above.) 

If both component selection and trans
parent message text transmission are 
desired, the component selection characters 
should be sent in a separate message by a 
Write Initial operation, followed by a 
Write Continue (TT) or Write Continue Tran
sparent (TTX) operation to send the trans
parent text. 

WRITE Initial Conversational (TIV) 

WRITE Initial conversational writes an ENQ 
to gain use of the line, and if the 
response to ENQ is ACK-O, writes message 
text and reads a response, which may be the 
first two characters of a message block, an 
alternating acknowledgement, or NAK. If 
the response is message text, the remaining 
text is read; if not" the operation is 
pos,ted complete. 

1. Write ENQ 
2. Read ACK-O 
3. Write Text 
4. Read Response 
5. Read Text 

Programming Notes: 
1. This macro instruction cannot be used 

to send message text to an IBM 2715, 
because text transmission to this type 
of station must always be in trans
parent mode. 

2. This macro instruction may be used for 
all other types of remote BSC sta
tions; however, the IBM 1800 and 2770 
do not transmit text as a response to 
text received from the central comput-
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er; they return the usual alternating 
acknowledgment (ACK-O or ACK-1). 

WRITE Initial Conversational 
Transparent (TIVX) 

WRITE Initial Conversational Transparent 
writes an ENQ to gain use of the line, and 
if the response to ENQ is ACK-O, writes 
message text and the ending characters, DLE 
ETX, that must follow the transparent data. 
The macro then reads a response, which may 
be either the first two characters of a 
message block or NAK. If the response is 
message text, the remaining text is read, 
if not, the operation is posted complete. 

1. Write ENQ 
2. Read ACK-O 
3. Write Text 
4. Write OLE ETX 
5. Read Response 
6. Read Text 

PrQgramming Notes: 

1. This macro instruction may be used for 
all types of BSC stations (except as 
noted in 2, below). However, the IBM 
1800, 2715, and 2770 do not transmit 
text as a response to text received 
from the central computer; they return 
the usual alternating acknowledgment 
(ACK-O or ACK-1). 

2. This macro instruction should not be 
issued for an IBM 2770 or 2780 on a 
point-to-point line if the 2770 or 
2780 requires component selection 
characters in the message text. 1 

WRITE Continue (TT) 
WRITE continue and Reset (TTR) 

WRITE Continue writes message text and 
reads a response from the remote station. 

1. 
2. 
3. 

Write 
Read 
Write 

Text 
Response 
EOT (TTR only) 

WRITE Continue Transparent (TTX) 
WRITE Continue Transparent and Reset (TTXR) 

WRITE Contine Transparent writes message 
text and the ending characters, OLE ETX, 
that must follow transparent data, and 
reads a response from the remote station. 

1. 
2. 
3. 
4. 

Write 
Write 
Read 
Write 

Text 
OLE ETX 
Response 
EOT (TTXR only) 

WRITE Continue Transparent Block (TTE) 

WRITE Continue Transparent Block writes 
message text and the ending characters, OLE 
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ETB that must follow transparent data, and 
reads a response from the remote station. 

1. Write 
2. Write 
3. Read 

Text 
OI.E ETB 
Response 

WRITE Continue Conversational (TTV) 

WRITE continue Conversational writes mes
sage text and reads a response, which may 
be the first two characters of a message 
tlock, an alternating acknowledgment, or 
NAK. If the response is message text, the 
remaining text is read: if not, the opera
tion is posted complete. 

1. Write Text 
2. Read Response 
3. Read Text 

Programming Notes: 

1. This macro instruction cannot be used 
to send message text to an IBM 2715, 
because text transmission to this type 
of station must always be in trans
parent mode. 

2. This macro instruction may be used for 
all other types of remote BSC sta
tions: however, the IBM 1800 and 2770 
do not transmit text as a response to 
text ,received from the central comput
er; they return the usual alternating 
acknowledgment (ACK-O or ACK-1). 

WRITE continue Conversational 
Transparent (TTVX) 

WRITE continue Conversational Transparent 
writes message text and the ending charac
ter, OLE ETX, and reads a response, which 
may te the first two characters of a mes
sage block, an alternating acknowledgment, 
or NAK. If the response is message text, 
the remaining text is read: if not, the 
operation is posted complete. 

1. 
2. 
3. 
4. 

Write 
Write 
Read 
Read 

Text 
OLE ETX 
Response 
Text 

Programming Note: This nlacro instruction 
way te used for all types of remote BSC 
stations. However, the IBM 1800, 2715, and 
2770 do not transmit text as a response to 
text received from the central computer: 
they return the usual alternating acknowle
dgment (ACK-O or ACK-1). 

WRITE Inquiry (TQ) 

WRITE Inquiry writes an ENQ and reads a 
response. This macro is for requesting the 
remote station to transmit its last 



response (AC}~-O, ACK-l, NAK, or a conversa
tional text l~eply). 

1. 
2. 
3. 

Write 
Read 
Read 

I~NQ 

Hes pons e 
~~ext 

WRITE Wait-B~:!fore-Transmit (TW) 

WRITE Wait-before-transmit writes a WACK 
sequence to oil remote station and reads an 
ENQ. The pUJt'pose of this macro is to tem
porarily stop the remote computer from 
sending. YOll may issue it in place of READ 
continue or l:u:AD Repeat, or in response to 
a conversati4:>nal-type Write operation 
executed by the remote station (if a com
puter). The only valid responses to WACK 
are ENQ and l~OT. You may issue Write TW 
repeatedly f~or as long as necessary to 
delay your r~egular response. 

1. Wri te 1~ACK 
2. Prepare 
3. Read ENQ 

WRITE Reset (TR) 

WRITE Reset writes an EOT to relinquish use 
of the line. After sending the EOT, the 
next operation must be an initial-type Read 
or Write operation, to aqain gain use of 
the line. 
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ESC NONSWITCHED MULTIPOINT OPERATION 

The macro instructions contained in this 
section may be issued for any of the types 
of remote BSC stations that can be con
nected to a nonswitched multipoint line, 
except as noted in individual macro in
struction descriptions. 

The channel programs shown in this sec
tion correspond to an IODEVICE macro UNIT 
operand of BSC3. 

DEFINING TERMINAL LISTS 

In order to achieve Read and Write opera
tions over multipoint lines, you must 
define appropriate terminal lists (that is, 
polling or addressing lists) and refer to 
these lists in your initial-type READ and 
WRITE macro instructions. 

See the explanation of the DFTRMLST 
macro instruction for general information 
on defining those lists. Given below are 
the specific coding requirements for multi
point operations. 

Each Read Initial operation requires an 
open or wraparound polling list, and each 
initial-type Write operation (Write Ini
tial, Write Initial Transparent, etc.) 
requires an open addressing list. 

Polling List 

To define a polling list for any type of 
ESC station or combination of stations on a 
multipoint line, code the operand field of 
a DFTRMLST macro like this: 

r-----------------------------------------, 
I {AUTOLST } I 
I AUTOWLST ,(tidseq, ••• ) I L _________________________________________ ~ 

tidseq defines an entry in the polling 
list, and consists of cetween one and seven 
polling characters, followed by an ENQ 
character, all of which must be coded as 
the hexadecimal equivalents of their trans
mission code bit patterns. 

All polling list entries must be the 
same length. Therefore, if polling 
sequences of different lengths are to be 
contained in a list, the shorter sequences 
must be padded with leading SYN characters 
so that they are the same length as the 
longer sequences. 

In defining a polling list of either the 
open (AUTOLST) or wraparound (AUTOWLST) 
kind, you must code, following the entries 
for the stations to be polled, an entry of 
length equal to the others, and containing 
EOT characters (in hexadecimal equivalent 
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of the transmission code bit patterns). 
For example, if the entries for the sta
tions each contain five polling characters 
plus ENQ, the last entry must be coded as 
six EOT characters. 

Addressing List 

To define an addressing list for any type 
of BSC station or combination of stations 
on a multipoint line, code the DFTRMLST 
operand field like this: 

r-----------------------------------------, 
IOPENLST,(tidseq, ••• ) I L _________________________________________ J 

tidseq consists of between one and seven 
addressing characters, followed by an ENQ 
character, all of which must be coded as 
the hexadecimal equivalents of their trans
mission code bit patterns. 

All addressing list entries must be the 
same length. Therefore, if addresses of 
different lengths are to be contained in a 
list, the shorter addresses must be padded 
with leading SYN characters so that they 
are the same length as the longer 
addresses. 

Note: See the discussion of double ad
dressing in the General Information section 
at the teginning of this chapter. 

READ MACRO INSTRUCTIONS 

READ Initial (TI) 
(Using Open Polling List (AUTOLST]) 

READ Initial initiates an Autopoll opera
tion to cause the TeU automatically to poll 
each of the stations in the polling list. 
If a positive response to polling is 
received from any station, the macro reads 
into the input area the index byte indicat
ing which station is sending the message, 
followed by the message block. The first 
cyte of the input area contains the index. 

1. 
2. 

3. 
4. 
5. 

Write 
Poll 

NOP 
Read 
Read 

EOT 
(at list entry specified in 
READ macro) 

(terminates instruction sequence) 
Index 
Text 

Command (1) sets the stations on the line 
to control mode. Command (2) initiates the 
polling operation. Command (3) is executed 
if no station in the Auto Poll list returns 
a positive response to polling, that is, 
all stations send negative responses. Com
mand (3) is skipped if no response is re
ceived from a station in the Auto Poll 
list. Execution of command (3) ends the 
Read operation, which is posted complete 
in the event control block. 



If some st~ation in the list returns a 
positive response, command (3) is skipped; 
command (4) l~eads into the first two bytes 
of the input area the index byte indicating 
which station responded, and the first mes
sage charactE!r. Command (S) reads the 
remaining mefisage text into the input area. 

Programming Notes: 

1. To determine which station responded, 
examine the index byte. You should 
obtain t:his index byte not from the 
input a]~ea but from the DECPOLPT field 
of the DECB for the line. DECPOLPT 
always contains the index byte, while 
an I/O E~rror during transmission may 
prevent the index byte from being 
placed in the input area. 

2. In specifying the length in the READ 
macro, be sure it is at least one 
greater than the expected text length, 
in orde]~ to accommodate the index 
byte. 

READ Initial (TI) 
(Using Wrapalround Polling List (AUTOWLST]) 

READ Initial initiates an Auto Poll opera
tion to caUS4:! the TCU automatically to poll 
each of the stations in the polling list. 
If a positiv4:! response is received from any 
station, the macro reads into the input 
area the ind4ax byte indicating which sta
tion is sending the message, followed by 
the message lblock. The first byte of the 
input area contains the index. 

1. Write JEOT 
2. Poll (at list entry specified in 

READ macro) 
3. TIC (to command (S» 
4. TIC (to command (7» 
S. Poll (at beginning of list) 
6. TIC (to command (5» 
7. Read Index 
8. Read ~rext 

Command (1) :sets the stations on the line 
to control mode. Command (2) initiates the 
polling operation, beginning with the sta
tion specifi1ed by the "entry" operand in 
the READ macro. If a positive response is 
returned before the end of the list is 
reached, the status modifier is set, caus
ing the next command, (3), to te skipped; 
command (4) ·transfers to command (7), fol
lowed by (8), which functions like commands 
(4) and (S) in the "open-type" Auto Poll 
operation. 

If, however, the end of the list is 
reached and no positive response has been 
received, command (3) is executed, giving 
control to command (5), which restarts the 
polling operation at the beginning of the 
polling list. Polling proceeds automati-

cally, and each time the end of the list is 
reached, command (6) gives control to (S), 
and the polling starts again. If a posi
tive res~onse is received during a pass 
through the line, command (6) is skipped 
(just as command (3) is skipped above), and 
commands (7) and (8) are executed as 
before. 

Programming Notes: The same progranming 
notes given above apply to Auto Poll opera
tions with a wraparound list. 

READ Continue (TT) 

READ Continue writes a positive response to 
the remote station and reads a message 
block. 

1. Write ACK-O or ACK-1 
2. Read Text 

Note: The text received is either rr.essage 
text or an EOT. 

READ Continue with Leading Graphics (TTL) 

READ Continue with leading graphics func
tions the same as a Read Continue, but pre
cedes the positive response with leading 
graphics. 

1. 
2. 
3. 

Write 
Write 
Read 

Leading Graphics 
ACK-O or ACK-l 
Text 

This rracro instruction may be issued for 
any type of remote Bse station except an 
IBM 2780 using Transcode or a remote IBM 
3270; however, the IBM System/3, 1800, 
271S, and 2770 ignore the leading graphics 
characters that precede the response. That 
is, these characters are neither received 
into core storage (271S) or terminal buf
fer, nor passed to any output device 
attached to the station. 

READ Repeat (TP) 

READ Repeat writes a negative response to 
the remote station and reads a message 
block. 

1. Write NAK 
2. Read Text 

READ Repeat with Leading Graphics (TPL) 

READ Repeat with Leading Graphics functions 
the same as a Read Repeat, but precedes the 
negative response with leading graphics. 

1. 
2. 
3. 

Write 
Write 
Read 

Leading Graphics 
NAK 
Text 

This roacro instruction may be issued for 
any type of remote BSC station except an 
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IBM 2780 using Transcode or a remote IBM 
3270; however, the IBM System/3, 1800, 
2715, and 2770 ignore the leading graphics 
characters that precede the response. That 
is, these characters are neither received 
into core storage (2715) or terminal buf
fer, nor passed to any output device 
attached to the station. 

READ Inquiry (TQ) 

READ Inquiry reads an ENQ from the remote 
station. 

1. Read ENQ 

READ Interrupt (TRV) 

READ Interrupt writes a Reverse Interrupt 
(RVI) sequence to indicate to the remote 
station that the central computer wishes 
temporarily to stop receiving roessage text; 
then issues a Read Text command, which will 
receive from the remote station either an 
EOT, signifying end of text transmission, 
or fUrther text. The RVI sequence is 
equivalent to, and is recognized by the 
remote station as, the proper alternating 
positive acknowledgment (ACK-O or ACK-l.) 

READ Interrupt is for use in lieu of a 
READ Continue. 

1. Write RVI sequence 
2. Read Text 

Programming Notes: 

1. Receipt of the RVI sequence does not 
force the remote station to break off 
message transmission. It is only an 
indication that the central computer 
wishes to stop receiving. The remote 
station may continue sending message 
text until such time as it wishes to 
yield to the central computer by send
ing EOT. The program in the central 
computer should therefore be arranged 
to issue READ Continue rr.acros until 
the remote station does respond with 
EOT instead of text. 

2. The READ Interrupt macro must not be 
issued more than once during a trans
mission, as incorrect alternating ack
nowledgments may result. 

3. The remote 3270 always responds to the 
READ Interrupt macro with an EOT. The 
problem program must determine whether 
all data was received by checking for 
an ETX at the end of the previous mes
sage block. If an ETB is present 
instead, all data was not received 
If the rest of the data is wanted, the 
problem program can reread the 
message. 
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WRITE MACRO INSTRUCTIONS 

WRITE Initial (TI) 
WRITE Initial and Reset (TIR) 

WRITE Initial addresses a remote station 
and if the response to addressing is posi
tive, writes message text, then reads the 
response. 

1. Write EOT 
2. Write Addressing sequence 
3. Read Response 
4. Write Text 
5. Read Response 
6. Write EOT (TIR only) 

Programming Note: This macro instruction 
cannot be used to send message text to an 
IBM 2715, because text transmission to this 
type of station must always be in trans
parent mode. 

WRITE Initial Transparent (TIX) 
WRITE Initial TransFarent and Reset (TIXR) 

WRITE Initial Transparent addresses a 
remote station, and if the response to ad
dressing is positive, writes message text 
and ending characters DLE ETX, then reads 
the response. 

1. Write EOT 
2. Write Addressing sequence 
3. Read Response 
4. Write Text 
5. Write DLE ETX 
6. Read Response 
7. Write EOT (TIXR only) 

Programming Note: This macro instruction 
cannot be used to send message text to an 
IBM 2972, because text transmission to this 
station must always be in nontransparent 
mode. 

For a remote IBM 3270, this macro instruc
tion can only be used when sending message 
text to a device with Write Structured Field 
capability. For all other remote 3270 de
vices, text transmission must always be in 
nontransparent mode. 

WRITE Initial Transparent Block (TIE) 

WRITE Initial Transparent Block addresses a 
remote station, and if the response to ad
dressing is positive, writes message text 
and ending characters DLE ETB, then reads 
the response. 

1. Write EOT 
2. Write Addressing sequence 
3. Read Response 
4. Write Text 
5. WritE DlE ETB 
6. Read Response 



Programming Not.e: This macro instruction 
cannot be used to send message text to an. 
IBM 2972, becat.lLse text transmission to this 
station must al.ways be in nontransparent 
mode. 

For a remote IE~M 3270, this macro instruc
tion can only be used when sending message 
text to a devic:e with Write Structured Field 
capability. Fc)r all other remote 3270 de
vices, text transmission must always be in 
nontransparent mode. 
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WRITE Initial Conversational (TIV) 

WRITE Initial Conversational addresses a 
remote station and if the response to ad
dressing is positive, writes message text 
and reads a response, which may be the 
first two characters of a message block, an 
alternating ac](nowledgment, or NAK. If the 
response is message text, the remaining. 
text is read; :if not, the operation is 
posted complet1e. 

1. Write Ear 
2. Write Addressing Sequence 
3. Read Response 
4. Write Text 
5. Read Response 
6. Read Te:x:t 

Programming Notes: 

1. This macro instruction cannot be used 
to send message text to an IBM 2715, 
because text transmission to this type 
of station must always be in trans
parent mode. 

2. This macro instruction may )::;e used for 
all other types of remote BSC sta
tions. However, the IBM 1800, 2770, 
and 2972 do not transmit text as a 
response to text received from the 
central computer; they return the 
usual alternating acknowledgment 
(ACK-O or ACK-1). 

WRITE Initial Conversational 
Transparent ('rIVX) 

WRITE Initial Conversational Transparent 
addresses a remote station, and if the 
response to addressing is positive, writes 
message text Clnd the ending characters, DLE 
ETX, that must: follow the transparent data. 
The macro then reads a response, which may 
be the first t:wo characters of a message 
block, an al tE~rna ting acknowledgment, or 
NAK. If tha l::-esponse is message text, the 
remaining tex1: is read; if not, the opera
tion is posted complete. 

1. Write EOT 
2. Write Addressing sequence 
3. Read R4~sponse 

4. Write Tlext 
5. Write Ol['E ETX 
6. Read R1esponse 
7. Read Tlext 

Programming Notes: 

1. This macro instruction cannot be used 
to send message text to an IBM 2972, 
because text transmission to this 
station must always be in nontrans
parent mode. 

For a remote IBM 3270, this macro 
instruction can only be used when 
sending message text, to a device 
with Write Structured Field capa
bility. For all other remote 3270 
device, text transmission must 
always be in nontransparent mode. 

2. This macro instruction may be used for 
all other types of remote BSC sta
tions. However, the IBM 1800, 2715, 
and 2770 do not transmit text as a 
response to text received from the 
central computer; they return the 
usual alternating acknowledgment 
(ACK-O or ACK-1). 

WRITE Continue (TT) 
WRITE Continue and Reset (TTR) 

WRITE Continue writes message text and 
reads a response from the remote station. 

1. 
2. 
3. 

Write 
Read 
Write 

Text 
Response 
EOT (TTR only) 

Programming Note: This macro instruction 
cannot )::;e used to send message text to an 
IBM 2972, because text transmission to this 
station must always be in nontransparent 
mode. 

For a remote IBM 3270, this macro instruc
tion can only be used when sending message 
text to a device with Write Structured Field 
capability. For all other remote 3270 de
vices, text transmission must always be in 
nontransparent mode. 

WRITE Continue Transparent (TTX) 
wRITE Continue Transparent 
and Reset (TTXR) 

WRITE Continue Transparent writes message 
text and the ending characters, OLE ETX, 
that must follow transparent data, and 
reads a response from the remote station. 

1. 
2. 
3. 
4. 

Write 
Write 
Read 
Write 

Text 
OLE ETX 
Response 
EOT (TTXR only) 

Programming Note: This macro instruction 
cannot be used to send message text to an 
IBM 2972 or a remote IBM 3270, because 
transmission to these types of stations 
~ust always be in nontransparent mode. 

WRITE Continue Transparent Block (TTE) 

WRITE Continue Transparent Block writes 
message text and the ending characters, DLE 
ETB, that must follow transparent data, and 
reads a response from the remote station. 
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1. Write 
2. Write 
3. Read 

Text 
DLE ETB 
Response 

Programming Note: This macro instruction 
cannot te used to send message text to an 
IBM 2972, because text transmission to this 
station must always be in nontransparent 
mode. 

For a remote IBM 3270, this macro instruc
tion can only be used when sending message 
text to a device with Write Structured Field 
capability. For all other remote 3270 de
vices, text transmission must always be in 
nontransparent mode. 

WRITE continue Conversational (TTV) 

WRITE Continue Conversational writes mes
sage text and reads a response, which may 
be the first two characters of a message 
clock, an alternating acknowledgment, or 

NAK. If the response is message text, the 
remaining text is read: if not, the opera
tion is posted complete. 

1. Write Text 
2. Read Response 
3. Read Text 

Programming Notes: 

1. This macro instruction cannot be used 
to send message text to an IBM 2715, 
because text transmission to this type 
of station must always be in trans
parent mode. 

2. This macro instruction may be used for 
all other types of remote BSC sta
tions. However, tbe IBM 1800, 2770, 
and 2972 do not transmit text as a 
response to text received from the 
central computer; they return the 
usual alternating acknowledgment 
(ACK-O or ACK-1). 

WRITE Continue Conversational Transparent 
(TTVX) 

WRITE Continue Conversational Transparent 
writes message text and the ending charac
ter, DLE ETX, and reads a response, which 
may be the first two characters of a mes
sage block, an alternating acknowledgment, 
or NAK. If the response is message text, 
the remaining text is read: if not, the 
operation is ~osted complete. 

1. WritE Text 
2. Write DLE ETX 
3. Read Response 
4. Read Text 
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Programming Notes: 

1. This macro instruction cannot be used 
to send message text to an IBM 2972, be
cause text transmission to this station 
must always be in nontransparent mode. 

For a remote IBM 3270, this macro in
struction can only be used when sending 
message text to a device with Write 
Structured Field capability. For all 
other remote 3270 devices, text trans
mission must always be in nontrans
parent mode. 

2. This macro instruction may be used for 
all other types of remote BSC sta
tions. However, the IBM 1800, 2715, 
and 2770 do not transmit text as a 
res~onse to text received from the 
central computer: they return the 
usual alternating acknowledgment 
(ACK-O or ACK-l). 

WRITE Inquiry (TQ) 

WRITE Inquiry writes an ENQ and reads a 
response. This macro is for requesting the 
remote station to transmit its last 
response (ACK-O, ACK1, NAK or a conversa
tional text reply). 

1. 
2. 
3. 

Write 
Read 
Read 

ENQ 
Response 
Text 

WRITE Wait-Before-Transmit (TW) 

WRITE Wait-before-transmit writes a WACK 
sequence to a remote station and reads an 
ENQ. The purpose of this macro is to tem
~orarily stop the remote computer from 
sending. You may issue it in place of READ 
Continue or Read Repeat, or in res~onse to 
a conversational-type Write operation 
executed by the remote corn~uter. The only 
valid responses to WACK are ENQ and EaT. 
You may issue Write TW repeatedly for as 
long as necessary to delay your regular 
response. 

1. 
2. 

Write 
Read 

WACK 
ENQ 

WRITE Reset (TR) 

WRITE Reset writes an EOT to relinquish use 
of the line. After sending the EaT, the 
next operation must be an initial-ty~e Read 
or Write operation, to again gain use of 
the line. 

1. Write EOT 



BSC SWITCHED POINT-TO-POINT OPERATION 

The macro instructions contained in this 
section may be issued for any of the types 
of remote BSC stations that can communicate 
with the central computer over a switched 
line, except: as noted in individual macro 
instruction descriptions. 

contact between central computer and a 
remote station over a switched line can be 
established in numerous ways, representing 
the various combinations of these 
alternatives: 

• Is the c:entral computer to call a 
remote station or answer a call from a 
remote station? 

• Is the c:alling or answering function to 
be automatic or manual? That is, are 
the TCU and the common carrier equip
ment at the central computer equipped 
to perfc)rm the calling (dialing) or an
swering function under program control, 
or must the operator at the central 
computer perform these functions? 

• Is the data set (modem) at the central 
computer capable of genera ti ng and 
transmi1:ting a Wdata toneW to signify 
to a calling station that data transfer 
can proceed, or must the user program 
supply the data tone? 

• Once contact has been established, is 
the cen1:.ral computer to send an ID 
sequencE~ to the remote station, is the 
central computer to receive an ID 
sequencE~ from the remote station, or 
both (o]~ neither)? If ID sequences are 
to be rE~cei ved from remote stations, do 
all sta1:.ions with which contact may be 
established have to send the same ID 
sequencE~? Or can each send a unique 
sequencE~? 

• Once contact has been established, is 
the dirE~ction of the first message 
transmission to be toward the remote 
station (that is, a Write Text opera
tion), or toward the central computer 
(that is, a Read Text operation)? 

Each of the various available combinations 
of the fore90ing alternatives is repre
sented by a combination of a specific READ 
or WRITE macro instruction option and a 
terminal list having a specific format and 
content. These are shown in Figure 30. 

DEFINING TERMINAL LISTS 

See the explanation of the DFTRMLST macro 
instruction for general information on 
defining th4~se lists. Given below are the 

specific coding requirements for switched 
point-to-point operations. 

Automatic Calling and Answering - With 
Expanded ID Verification 

To define a calling list, code the operand 
field of a DFTRMLST macro instruction like 
this: 

r-----------------------------------------, 
ISWLST,AD,dialcount,dialchars,entrylength,1 
I [userlengthl,idcount,idsent I 
I [{,(authsequencel,controlvaluel I 
1[,userdatal)} ••• l I L _________________________________________ J 

This type of list is for use with a 
WRITE Connect (TC) macro instruction. 

To define an answering list, code the 
operand field of a DFTRMLST macro like 
this: 

r-----------------------------------------, 
ISWLST,AN,entrylength, I 
\ (userlengthl,idcount,idsent I 
I [{,(authsequence[,controlvaluel I 
\[,userdatal)} ••• ] I L _________________________________________ J 

This type of terminal list is for use 
with a READ Connect (TC) or Read Connect 
with Tone (TCW) macro instruction. 

See the section DFTRMIST Macro -- SWLST 
Form, for detailed infornlation on coding 
DFTRMLST macros of the SWLST form. 

Automatic Calling and Answering - Without 
EXFanded ID Verification 

To define a calling list, code the operand 
field of a DFTRMLST macro like this: 

r-----------------------------------------, 
\ BSCLST,dialcount,dialchars,numrec,ridseq,I 
Inumsent,tidseq I L _________________________________________ J 

The ridseq operand must end with ACK-O; 
the tidseq operand must end with ENQ. This 
type of list is for use with a READ Initial 
or WRITE Initial macro instruction. 

To define an answering list, code the 
DFTRMLST operand field like this: 

r-----------------------------------------, 
\BSCLST,O,numrec,ridseq,numsent,tidseq I L _________________________________________ J 

The ridseq operand must end with ENQ; 
the tidseq operand must end with ACK-O. 
This type of list is for use with a READ 
Initial macro instruction. 
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r-------------------~-----------~------------------T-----------~----------------------, 
I I I I Imacro that refers I 
I I land if Expanded Ito be used, Ito a terminal list I 
ITO: land to... lID Verification ••• lissue a ••• Idefined like this: I 
~--------------------+------------+------------------+------------+----------------------~ 
ICALL a remote IRead text I is not 3 tREAD TI I BSCLST,dialcount, 
I station, using... I I I I dialchars, numrec, 
I I I I Iridseq,numsent,tidseq 
I I I I I (S ee Note 1) 

I ~------------+------------------+------------+----------------------
IAutomatic Calling I I IWRITE TC ISWLST,AD,dialcount, 
I I I is I (followed byl dialchars, entrylength, 
I IWrite text I IWRITE TT) I (userlength],idcount 
I I I I I idsent({, (auth-
I I I I I sequence ( , control-
I I I I Ivalue] (,user-
I I I I Idata])} ••• ] 
I I ~------------------+------------+----------------------
I I II I BSCLST, dialcount, 
I I I is not IWRITE TIe Idialchars,numrec, 
I I I I I ridseq,numsent,tidseq 
~--------------------+------------+------------------+------------+----------------------~ 
, I I IWRITE TC ISWLST,MD,entry- I 
I I I is I (followed byllength, [userlength] , I 
I I I IWRITE TT) lidcount,idsent I 
I I I I I [{, (authsequence I 
I I I I I (,control value] I 
I I I I I [, user data] ) } •• • ] I 
IManual Calling IWrite text~ ~------------------+------------+------------------~---I 
I I I IWRITE TC IWTLIST,O,numrec, I 
I I I is not I (followed byl ridseq,numsent, I 
I I I IWRITE TT) Itidseq I 
~--------------------+------------+------------------+------------+----------------------~ 
~--------------------+------------+------------------+------------+----------------------~ 
I I I I ISWLST,AN,entrylength, I 
I I I I I [userlength] , I 
IANSWER a remote I I is IREAD TC or lidcount,idsent I 
Istation,using... IRead text I ITCW I[{,(authsequence I 
I I I I 1[, control value] I 
I I I I I [ , userdata] ) } ••• ] I 
I I ~-----------------+------------+----------------------I 
IAutomatic Answering I I is not IREAD TI IBSCLST,O,numrec, I 
J I I I Iridseq,numsent, I 
I I I I I tidseq (see Note 2) I 
~--------------------+------------+------------------+------------+----------------------~ 
I I(if data set [modem] 
I lautomatically gen-
I lerates tone) 
I IBSCLST,O,numrec, 
I Iridseq,numsent,tidseq 
IManual Answering Read textS is not 3 READ TI 1--------------------_-
I I(if data set (modem] 
I Idoes not auto-
I Imatically generate 
I Itone) WTLIST, 
I 10,numrec,ridseq, 
I I numsent, tidseq, 
I Ilength,area 
~-------------------~------------~------------------~------------~----------------------~ IS-Alt.ernatively, if no ID sequences are required, the list may be coded as: I 
I DIALST,dialcount, dialchars I 
13 Alternatively, if no ID sequences are required, the list may be coded as: DIALST,O I 
13 Expanded 10 verification not available. I 
I~Text cannot be read from the remote station. I 
ISText cannot be written to the remote station. I 
leOr WRITE TIX, TIV, or TIVX. I L _____________________________________________________ ---_______________________________ -J 

Figure 30. Summary of BSC Switched Line READ and WRITE Macro and Terminal List Options 
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Omitting 10 Sequence: If no 10 sequences 
are desired, omit, in the ridseq and tidseq 
operands, all but the ENQ and ACK-O charac
ters. When no 10 characters are specified, 
the numrec, ridseq, numsent, and tidseq 
operands are as follows: 

Calling List Answering List 

nwnrec 2 1 

ridseql. ACK-O ENQ 

numsent 1 2 

tidseq1 ENO ACK-O 

(Alternat.ively, if 10 sequences are not 
desired, you. may define a calling list 
using a OFT~~LST in which the operand field 
is coded OIALST,dialcount,dialchars; an an
swering list using a OFTRMLST in which the 
operand field is coded OIALST, 0.) 

Manual Calli.ng3 - with Expanded 10 
Verificatior.~ 

To define a calling list, code the o~erand 
field of a DFTRMLST macro like this: 

,---------_._---------------------------, 
I SWLST,MO,Emtrylength, I 
I [userlength],idcount,idsent I 
I [(, (authsE!quence (,controlvalueJ I 
I (,userdata])} ••• ] I 1. _________________________________________ J 

This type of list is for use with a 
WRITE Conne<:t (TC) macro instruction. 

Ma,nual calling and Answering - Without 
~xpanded IC Verification 

To define a calling list, code the operand 
field of a DFTRMLST macro like this: 

r----------·------------------------------, 
I WTLIST,O,nwnrec,ridseq,nwnsent,tidseq I 1. _________________________________________ J 

The rids1eq operand must end with ACK-O; 
the tidseq ()perand must end with ENQ. The 
sequence sp,ecified by tidseq may contain up 
to 15 charal:::ters (excluding the ENQ). This 
type of lis·t is for use with a !~RITE Con
nect macro instruction. 

1The ridseq and tidseq operands must be 
coded in hexadecimal representation of the 
appropriate transmission code bit patterns 
of the ENQ and ACK-O characters. 

aManual answering with expanded 10 verifi
cation is not available. 

An answering list may be coded in one of 
two ways, depending on whether the data set 
(modem) at the answering station (the 
central computer) is designed to automati
cally generate a data tone upon receiving a 
call. 

Cata Sets Without Tone: If the data set 
does nqt generate a tone, BTAM sends a 
user-specified character sequence that the 
operator at the calling station hears as an 
audible tone. 

To define an answering list for a line 
equipped with a data set that does not gen
erate a tone, code the operand field of a 
OFTR~LST macro like this: 

r-----------------------------------------, I WTLIST,O,numrec,ridseq,numsent,tidseq, I 
I length,area I I. ________________________________________ J 

The ridseq operand must end with an ENQ: 
the tidseq operand must end with ACK-O. 
The sequence s~ecified by tidseq may con
tain up to 15 characters (excluding the 
two-character sequence, ACK-O). 

The length and area operands specify the 
length of the character sequence used as a 
data tone and the address of that sequence. 

The data tone should be about three 
seconds long. To obtain a tone of ·this 
duration requires a length of about 255 
characters, for a 600 bits-per-second com
lTunication line, or about 450 characters, 
for a 1200 bps line. A sequence of X'FF' 
is recommended for the data tone. This 
type of list is for use with a READ Initial 
lTacro. 

Data Sets With Tone: To define an answer
ing list for a list for a line equi~ped 
with a data set that generates a tone, code 
the OFTR~LST operand field like this: 

r------------------------------------------, I BSCLST,O,numrec,ridseq,numsent,tidseq I I. _________________________________________ J 

The rids eq and tidseq operands are as 
explained above (under Data Sets Without 
Tone). This type of list is for use with a 
READ Initial macro. 

If no 10 sequences are desired, omit in 
the ridseq and tidseq operands all cut the 
ENQ and ACK-O characters. When no IC 
characters are specified, the numrec, rid
seq, numsent, and tidseq operands are as 
shown atove under Automatic Calling and An
swering (Without Expanded 10 Verification). 
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DEFINING TERMINAL LIST (SWLST) FOR EXPANDED 
10 VERIFICATION 

Answering List 

A READ Connect macro for Automatic Answer
ing, with Expanded 10 Verification, 
requires an answering list defined as 
follows: 

,------T---------T------------------------, 
I Name IOperationlOperands I 
~------+-----.. ---+-----------------------~ 
IsymbollOFTRMLST ISWLST,AN,entrylength, I 
I I I [userlengthl,idcount, I 
I I lidsent[{, (authsequence I 
I I I [,controlvaluel I 
I I I [, us erda ta 1 ) } ••• 1 I L-_____ ~ _________ ~ _______________________ _J 

SWLST 

AN 

specifies a list structure for 
expanded BSC 10 verification. 

specifies that an answering list (to 
be used by the READ Connect or Read 
Connect with Tone macro) is to be 
defined. 

entrylength 
specifies the number of bytes to be 
allocated for each list entry contain
ing a user-defined authorized 10 ENQ 
sequence. The integer specified 
should equal the number of bytes 
required to accommodate the authorized 
10 ENQ sequence of maximum length, 
plus the userdata field, if present (4 
or 0), plus one (for the entry's con
trol byte). Authorized 10 ENQ 
sequences of less than the maximum 
length are assembled left-justified 
within the fixed-length ID fielrl allo
cated for each entry. Each userdata 
field (if any) and control byte have 
the same offset within all entries. 
(The value specified may be zero if no 
other sequence than ENQ, alone, is 
expected and ENQ is not put in the 
list. ) 

userlength 
specifies whether a four-byte userdata 
field is to be allocated for each list 
entry containing an authorized ID ENQ 
sequence. A code of 4 means to alloc
ate; 0 means not to allocate. The 
default option is o. 

idcount 
specifies the length (in bytes) of the 
field required to accommodate the ID 
characters (if any) and ACK-O defined 
by tne idsent operand. The range per
mitted is 2 (ACK-O alone) through 17; 
up to 15 ID characters may te 
specified. 
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idsent 
specifies the hexadecimal representa
tion of the 10 ACK-O sequence to be 
sent to the remote station. While the 
10 characters (if any) are of your 
chOOSing, the ACK-O sequence is 
required. Upon receiving an ID ENQ 
sequence during execution of a READ 
Connect, BTAM checks the control byte 
value of the correspo~ding list entry, 
and transmits the 10 ACK-O sequence if 
the checked value is o. (See the dis
cussion of the control value sub
o~erand, or the discussion of the Read 
Connect channel proqram, for the 
explanation of the BTAM actions per
formed for the various control byte 
values. ) 

authsequence 
specifies the hexadecimal representa
tion of an authorized 10 ENQ sequence. 
Each 10 ENQ sequence is def'ined in a 
separate sublist along with its 
corresponding control byte value and 
user data (if any). You s'hould code a 
separate 10 ENQ sequence for each 
authorized sequence that can be 
received on a Read Connect operation 
using the particular answering list 
being defined. 10 ENQ sequences of 
varying lengths can be defined within 
the same DFTR~LST macro. Each 
sequence specified must include the 
ENQ character at the end. You may 
define ENQ alone as an authsequence 
operand to service remote stations not 
em~loying 10 verification. 

controlvalue 

o 

1 

each list entry assembled for an auth
sequence sequence has an associat~d 
control byte, the value of which 
determines the automatic BTAM action 
to be performed when the sequence is 
received on a Read Connect operation 
using the list. The values and corre
sponding ~TAM actions are: 

specifies that ETAM is to send the 
idsent sequence and read a message 
block (if any) from the calling sta
tion. If you omit the control value 
suboperand within a sublist, this 
value is assumed. (If the control va
lue operand is omitted, two coamas 
must precede a coded user data operand 
in the same sublist, because they are 
positional operands within the sub
list.) You may specify this value for 
a list entry containing an IO ENQ 
sequence or the sinqle ENQ character. 

sFecifies that BTAM is to break the 
line connection and restart the chan
nel program at the Enable command (to 



2 

await a new call). You may specify 
this ac1tion if BTAM is not to service 
a particular calling station at the 
time of the call. Typically, this 
action 'lI7ould be specified for reasons 
of prio:rity (time-of -day scheduling). 
You may specify this value for a list 
entry containing an ID ENQ sequence or 
the sing-le ENQ character. 

specifi1es that BTAM is to post normal 
completion of the Read Connect immedi
a tely, 'with the address of the 
received ENQ character in the first 
word of the answering list. This per
mits control to be returned to the 
user prl::>gram so that it can specify 
the subsequent actions to be per
formed. You may specify this value 
only fo.r a list entry containing a 
single :E:NQ character (i. e., not con
taining an ID sequence). This permits 
the use:r program to issue a subsequent 
READ Continue or READ Repeat macro to 
send ACK-O or NAK to a calling station 
that is not prepared to receive an ID 
sequenc'e. 

userdata 
specifies the relocatable expression 
to be assembled right-justified in the 
userdata field of the associated list 
entry. If you omit this suboperand 
and userlength specifies 4, four non
initialized bytes are allocated for 
the corresponding list entry. (No 
boundary alignment can be assumed for 
the user data field.) 

Notes: 

1. A maximum of 194 sublists can be coded 
for an answering list of the SWLST 
form. 

2. The CHGNTRY macro can be used to 
change the control byte of an answer
ing list of the SWLST form during pro
gram execution. 

The first fullword of the list is the 
area in Which BTAM stores the address of 
the entry containing the ID ENQ sequence 
corresponding to the received sequence. 
See Appendix A for the format of the 
assembled answering list. 

Calling List 

For Automatic or Manual Calling, with 
Expanded ID Verification, A WRITE Connect 
macro requires a calling list defined as 
follows: 

r------T---------T------------------------, I Name I Cperationl Operands I 
.------+---------+------------------------~ 
IsymcollDFTRMLST ISWLST,{AD}, I 
I I I MD I 
I I I (dialcount,dialchars,] I 
I I I entry length, (us er- I 
I I Ilength],idcount,idsent I 
I I I ({ , (authsequence I 
I I I (,con~rolvalue] I 
I I I (,userdata])} ••• ] I L ______ ~ _________ ~ ________________________ J 

SWLST 

AD 

~D 

specifies a list structure for 
expanded BSC ID verification. 

specifies that an auto-dial calling 
list is to be defined. In this case, 
the dial count and dial chard operands 
are required so that program-initiated 
dialing can occur. The corresponding 
Write Connect channel program begins 
with a Dial command. 

specifies that a manual-dial calling 
list is to be defined. In this case, 
omit the dialcount and dialchars 
operands, because the dialing opera
tion is initiated by the central com
puter operator. The Write Connect 
channel program with which a manual
dial calling list is used begins with 
an Enable command. 

dialcount 
specifies the number of dial charac
ters (bytes) used in the dialing 
operation. Code this operand only if 
you code AD as the preceding operand. 

dialchars 
specifies the decimal digits of the 
telephone number to be dialed. Code 
this operand only if you also code AD. 

entrylength 
specifies the number of bytes to be 
allocated for each list entry contain
ing a user-defined authorized ID ACK-O 
sequence. The integer specified 
should equal the number of bytes 
required to accommodate the authorized 
ID ACK-O sequence of maximum length, 
plus the userdata field, if present (4 
or 0), plus one (for the entry's con
trol byte). Authorized ID ACK-O 
sequences of less than the maximum 
length are assembled left-justified 
within the fixed-length ID field allo
cated for each entry. Each userdata 
field (if any) and control byte have 
the same offset within all entries. 

userlength 
specifies whether a four-byte userdata 
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field is to be allocated for each list 
entry containing an authorized 10 
ACK-O sequence. A code of 4 means to 
allocate: 0 means not to allocate. 
The default option is o. 

idcount 
specifies the length (in cytes) of the 
field required to accommodate the 10 
characters (if any) and ENQ defined by 
the idsent operand. The range per
mitted is 1 (ENQ alone) through 16: up 
to 15 10 characters may be specified. 

idsent 
specifies the hexadecimal representa
tion of the 10 characters (if any) and 
ENQ to be sent to the remote station. 
Typically, the 10 characters to be 
sent will convey station identifica
tion. The 10 characters, if any, are 
of your choosing: the ENQ character is 
required. 

authsequence 
specifies the hexadecimal representa
tion of an authorized ID ACK-O 
sequence. Each ID ACK-O sequence is 
defined in a separate sublist along 
with its corresponding control byte 
value and user data (if any). You 
should code a separate ID ACK-O 
sequence for each authorized sequence 
that can be received from remote (an
swering) stations. ACK-O must be 
coded following each 10 sequence: it 
must not be coded where no 10 sequence 
is used. BTAM checKs for reception of 
ACK-O or NAK, alone, on a Write Con
nect operation without requiring that 
they appear in the list. 

control value 

o 

1 

each list entry assembled for an auth
sequence sequence has an associated 
control byte. For any received 10 
sequence terminated by ACK-O, BTAM 
ignores the control byte. When a 
valid 10 sequence terminated by NAK is 
received during a Write Connect opera
tion, BTAM examines the control byte 
of the entry whose ID matches the 
received 10. The control byte value 
determines the BTAM action to be per
formed. The values and BTAM actions 
are: 

specifies that upon receipt of the 
sequen~e, BTAM is to post completion 
of the operation immediately. 

specifies that upon receipt of the 
sequence, BTAM is to resend the 10 ENQ 
sequence. This option has meaning 
only when the ID NAK sequence has been 
sent, indicating that the remote sta-
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tion is not ready to receive, and you 
wish to retry, expecting that the 
remote station will shortly become 
ready to receive. The maximum number 
of retries performed for this control 
byte value is seven. If more retries 
than this are desired, you can reissue 
the WRITE Connect macro: BTAM bypasses 
the initial Enable or Dial command if 
the line connection is already 
established. 

userdata 
specifies the relocatable expression 
to be assembled right-justified in the 
userdata field of the associated list 
entry. If you omit this suboperand 
and userlength specifies 4, four non
initialized bytes are allocated for 
the corresponding list entry. (No 
boundary alignment can be assumed for 
the user data field.) 

Notes: 
--l-.--A maximum of 192 sublists' can be coded 

for a calling list of the SWLST form. 

2. The control byte values for a calling 
list cannot be changed by use of the 
CHGNTRY macro. 

The first fullword of the list is the area 
in which BTAM stores (prior to completion 
posting) the address of the list entry 
associated with the received 10 sequence. 
See Appendix A for the format of the 
assembled calling list. 

READ MACRO INSTRUCTIONS 

READ Initial (TI) 
(Using Automatic Calling List -- BSCLST 
DIALST) 

READ Initial calls a remote station, writes 
the central computer's identification 
sequence and ENQ to the station, and reads 
the identification sequence of the remote 
station and a response. If the identifica
tion matches the identification contained 
in the terminal list, and the response is 
positive (ACK-O), the operation continues 
by writing EOT (indicating that the central 
computer does not wish to send), reading 
ENQ and responding with ACK-O, then reading 
a message block from the remote station. 
If the identifications do not match, the 
Read operation ends with command (3) and is 
posted as complete. 

1. Dial Dial Digits 
2. Write 10 ENQ 
3. Read 10 ACK-O 
4. Write EOT 
5. Reaa ENQ 
6. Write ACI(- 0 
7. Read Text 



READ Initial (TI) 
(Using Automatic Answering List -- BSCLST, 
OIAL.ST) 

READ Initial answers a call from a remote 
station, reads the identification sequence 
of the remote station and an ENQ, writes 
ACK-O to indicate that the central computer 
is ready to receive, and reads a message 
block from the remote station. 

1. Enable 
2. Read ID ENQ 
3. Write 10 ACK-O 
4. Read Text 

READ Initial (TI) 
(Using Manual Answering List -
BSCLST « WTLIST) 

A READ Initial macro using a manual answer
ing list is for use where the central com
puter is not capable of automatically an
swering calls from remote stations; the 
opera tor at t,he centra I computer must answ
er them manua,lly. Operation is as follows. 

The channe~l progranl first enables the 
line so that calls can be received. When 
the telephone~ rings, the computer operator 
answers it, and may verify the identity of 
the calling station (if that call was 
initiated by the remote station operator 
rather than automatically). The operator 
then places the data set (modem) in data 
n~de. (This terminates the Enable 
command. ) 

If the manual answering list is of the 
WTLIST format: (used where the data set 
(modem) does not automatically generate a 
data tone), t,he channel program then sends 
a user-specif:ied character sequence that 
the operator at the remote station hears as 
a tone. If the list is of the BSCLST for
mat (used whE!re the data set does generate 
a tone), the channel program does not send 
the character sequence. 

The chanhE!1 program then reads an iden
tification SE!quence, ending in ENQ, from 
the remote st.ation. If the sequence does 
not ma tch thE! expected sequence, the Read 
Initial operClltion ends at this point, and 
is posted complete-with-error in the event 
control block. If the two sequences do 
match, the channel program sends the iden
tification SE!quence of the central comput
er, then reads a message block from the 
remote sta ticm. 

1. Enable 
2. Write Data Tone Characters (for 

WTLIST only) 
3. Read ID ENQ 
4. Write ID ACK-O 
5. Read Text 

Programming Note: It may be desirable, 
after issuing the READ Initial, to send a 
message to the console operator (using the 
WTO macro), instructing him to answer calls 
received by the computer. 

READ Connect (TC) (Expanded ID 
Verification) (Using Automatic Answering 
list - SWLST) 

READ Connect is used to allow initial con
tact to te established with a remote BSC 
station and to perform a specific action 
tased on the ID sequence, if any, received 
from the remote station. The possible 
actions include reading message blocks, 
disconnecting the line, and immediately 
returning control to the user program. 

After the sequence is received, BTAM 
analyzes it. If the sequence matches one 
of the authorized sequences in the answer
ing list, BTAM places the address of the 
entry containing the matching ID- ENQ 
sequence (or ENQ' alone) in the first full
word of the list. BTAM then examines the 
control byte of that list entry to deter
nine which action to take. 

If the control byte value is 0, BTAM 
restarts the channel program to send the ID 
ACK-O sequence (or ACK-O alone) given in 
the list~ and then reads a message block, 
if any. If the control byte value is 1, 
BTAM restarts the channel program to break 
the line connection, and then restarts the 
channel program from the beginning Enable 
command. If the control byte value is 2, 
DTAM immediately posts normal completion 
(X'7F'). (A control byte value of 2 is for 
use when no ID sequence is employed, and 
you wish to follow normal completion 
(X'7F') of the Read Connect operation with 
a READ Continue macro.) 

If the received sequence does not match 
any of the authorized ID-ENQ sequences (or 
ENQ alone), BTAM determines whether ENQ 
alone, an invalid sequence, or DLE EOT was 
received. If ENQ alone was received, BTAM 
posts normal completion (X'7F'). 

If an invalid sequence was received, 
BTAM retries the Read 10 ENQ corr.mand up to. 
seven times. If all retries are unsuccess
ful, BTAM disconnects the line, turns on 
tit 3 of DECFLAGS, and posts a completion 
code of X'7F' (normal completion). If DLE 
EOT was received, BTAM turns on bit 1 of 
DECFLAGS and posts normal completion 
(X'7F'). 

If a timeout occurs on the Read ID ENQ 
command, BTAM disconnects the line and 
restarts the channel program at the Enable 
command. 
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This macro is used only when the 
expanded ID verification facility is to be 
employed. The entry operand of the READ 
Connect macro must specify the name of an 
answering list of the SWLST format, as 
defined by a DFTRMLST macro. The channel 
program generated for the READ Connect 
macro is: 

1. Enable 
2. Read ID ENQ (or ENQ alone) 
3. Write ID ACK-O (or ACK-O alone) 
4. Read Text 
5. Write OLE EaT 
6. Disable 
7. TIC to Enable command 

READ Connect with Tone (TCW) (Expanded ID 
Verification) (Using Automatic Answering 
List -- SWLST) 

READ Connect with Tone functions the same 
as READ Connect (TC), as described above, 
except that the channel program contains an 
added command, Write Data Tone Characters. 
This macro is for use on a line equipped 
with an automatic answering unit that does 
not automatically send a data tone upon 
receiving a call. Upon completion of the 
Enable command, which occurs when a call is 
received, the channel program sends a user
specified character sequence that the 
operator at the calling station hears as an 
audible tone. 

The character sequence that constitutes 
the torte must be coded in the user program. 
The address and the length of the tone 
character sequence must be specified in the 
outarea and outlength operands of the READ 
TCW macro instruction. 

The data tone should be about three 
seconds long. To obtain a tone of this 
duration requires a length of about 255 
characters, for a 600 bits-per-second com
munications line, or about 450 characters 
for a 1200 bps line. A sequence of X'FF' 
is recommended for the data tone. (Notice 
that the address and length of the tone 
sequence are specified in the READ macro, 
not in the DFTRMLST macro, as is the case 
for manual answering, without expanded ID 
verification. ) 

The channel program generated for the 
READ Connect with Tone macro is: 

1. Enable 
2. Write Data Tone Characters 
3. Read ID ENQ (or ENQ alone) 
4. Write ID ACK-O (or ACK-O alone) 
5. Read Text 
6. Write DLE EaT 
7. Disable 
8. TIC to Enable command 
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READ continue (TT) 

READ continue writes a positive response to 
the remote station and reads a message 
block. 

1. Write ACK-O or ACK-l 
2. Read Text 

Note: The text received is either message 
text or an EaT. 

READ continue with Leading Graphics (TTL) 

READ continue with leading graphics func
tions the same as a Read Continue, but pre
cedes the positive response with leading 
graphics. 

1. 
2. 
3. 

Write 
Write 
Read 

Leading Graphics 
ACK-O or ACK-l 
Text 

This macro instruction may be issued for 
any type of remote BSC station except an 
IBM 2780 using Transcode; however, the IBM 
System/3, 1800, 2715, and 2770 ignore th~ 
leading graphics characters that precede 
the response. That is, these characters 
are neither received into core storage 
(2715) or terminal buffer, nor passed to 
any output device attached to the station. 

READ Repeat (TP) 

READ Repeat writes a negative response to 
the remote station and reads a message 
block. 

1. Write NAI< 
2. Read Text 

READ Repeat with Leading Graphics (TPL) 

READ Repeat with Leading Graphics functions 
the same as a Read Repeat, but precedes the 
negative response with leading graphics. 

1. 
2. 
3. 

Write 
Write 
Read 

Leading Graphics 
NAK 
Text 

This macro instruction may be issued for 
any type of remote BSC station except an 
IBM 2780 using Transcode; however, the IBM 
Systern/3, 1800, 2715, and 2770 ignore the 
leading graphics characters that precede 
the response. That is, these characters 
are neither received into core stDrage 
(2715) or terminal buffer, nor passed to 
any output device attached to the station. 

READ Inquiry (TQ) 

READ Inquiry reads an ENQ from the remote 
station. 

1. Read ENQ 



READ Inguiry l~nitor (TQM) 

Read Inquiry J~oni tor reads an ENQ (or other 
response) from a 3275 display station 
equipped with the Dial feature and does not 
time out. It is an alternative to READ 
Inquiry and p:revents a timeout when the 
3275 has noth:ing to send within the 
allotted time. 

1. Prepare 
2. Read ENQ 

This macro instruction does not prevent 
disconnect if the CPU calls the 3275 and 
the 20-second interval timer feature is 
installed and enabled, and the operator 
does not respond within 20 seconds. 

Programming Note: If the application pro
gram has a write operation to perform or 
does not wish to wait indefinitely for the 
3275 to send in a response, the application 
program can issue a RESETPL macro to ter
minate the Prepare. 

READ Interrupt (TRV) 

READ Interrupt writes a Reverse Interrupt 
(RVI) sequence to indicate to the remote 
station that the central computer wishes 
temporarily to stop receiving message text: 
then issues a Read Text command. which will 
receive from the remote station either an 
EOT, signifying end of text transmission. 
or further te:xt. The RVI sequence is 
equivalent to, and is recognized by the 
remote station as, the proper alternating 
positive acknowledgment (ACK-O or ACK-1). 

READ Interrupt is for use in lieu of a 
READ Continue~. 

1. Write HVI sequence 
2. Read 'I'ext 

Programming Notes: 

1. Receipt of the RVI sequence does not 
force the remote station to break off 
message transmission. It is only an 
indicati.on that the central computer 
wishes t.o stop receiving. The remote 
station may continue sending message 
text unt.il such time as it wishes to 
yield to the central computer by send
ing EOT. The program in the central 
computer should therefore be arranged 
to issue READ Continue macros until 
the remote station does respond with 
EOT ins1:ead of text. 

2. The READ Interrupt macro must not be 
issued Il[lore than once during a trans
mission" as incorrect alternating ack
nowledgments may result. 

WRITE MACRO INSTRUCTIONS 

WRITE Initial (TI) 
(Using Automatic Calling List -- BSCLST) 

WRITE Initial calls a remote station, 
writes the central computer's identifica
tion sequence and ENQ, and reads the iden
tification sequence of the remote station 
and a response. If the identification 
matches the identification contained in the 
terminal list, and the response is positive 
(ACK-O), the operation writes message text 
to the remote station and reads a response. 
If the identifications do not match, the 
Write operation ends with command (3) and 
is posted as complete. 

1. Dial Dial digits 
2. Write ID ENQ 
3. Read ID ACK-O 
4. Write Text 
5. Read Response 

Programming Note: This macro instruction 
cannot be used to send message text to an 
IBM 2715, because text transmission to this 
type of station must always be in trans
parent mode. 

WRITE Initial Transparent (TIX) 
(Using Automatic Calling List -- BSCLST) 

WRITE Initial Transparent calls a remote 
station, writes the centr,al computer's 
identification sequence and ENQ, and reads 
the identification sequence of the remote 
station and a response. If the identifica
tion matches the identification contained 
in the terminal list, and the response is 
positive (ACK-O), the operation writes mes
sage text and the ending characters DLE ETX 
to the remote station, and reads a 
response. If the identifications do not 
match, the Write operation ends with com
mand (3) and is posted as complete. 

1. Dial Dial digits 
2. Write ID ENQ 
3. Read ID ACK-O 
4. Write Text 
5. Write DLE ETX 
6. Read Response 

Programming Note: This Il[Iacro instruction 
should not be issued for an IBM 2770 or 
2780 on a point-to-point line if the 2770 
or 2780 requires component selection chara
cters in the message text. (Component 
selection characters are required unless 
the Jot Select switch (2770) or Mode switch 
(2780) is set for printing or punching (or 
some other output device, for 2770), in 
which case the message is printed or 
punched, regardless of the component speci
fied by these characters.) The reason is 
that when operating in transparent mode, 
the 2770 and 2780 do not recognize com-
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ponent selection characters within message 
text. 

If both component selection and trans
parent message text transmission are 
desired, the component selection characters 
should be sent in a separate message by a 
write Initial operation, followed by a 
Write TTVX or Write TTX (or TTE) operation 
to send the transparent text. 

WRITE Initial Transparent Block (TIE) 

WRITE Initial Transparent Block calls a 
remote station, writes the central compu
ter's identification sequence and ENQ, and 
reads the identification sequence of the 
remote station and a response. If the 
identification matches the identification 
contained in the terminal list, and the 
response is positive (ACK-O), the operation 
writes message text, and the ending charac
ters DLE ETB to the remote station, and 
reads a response. If the identifications 
do not match, the Write operation ends with 
command (3) and is posted as complete. 

1. Dial Dial digits 
2. Write 10 ENQ 
3. Read ID ACK-O 
4. Write Text 
5. Write DLE ETB 
6. Read Response 

PrQgramming Note: See programming note 
under Write TIX macro instruction. 

WRITE Initial Conversational (TIV) 
(USing Automatic Calling List -- BSCLST) 

WRITE Initial Conversation calls a remote 
station, writes the central computer's 
identification sequence and ENQ, and reads 
the identification sequence of the remote 
station and a response. If the identifica
tion matches the identification contained 
in the terminal list, and the response is 
positive (ACK-O), the operation writes mes
sage text to the remote station and reads a 
response, which may be the first two chara
cters of a message block, an alternating 
acknowledgment, or NAK. If the response is 
message text, the remaining text is read; 
if not, the operation is posted complete. 

If the identifications do not match, the 
Wri te operation ends with command (3) and 
is posted as complete. 

1. Dial Dial digits 
2. Write ID ENQ 
3. Read 10 ACK-O 
4. Write Text 
5. Read Response 
6. Read Text 
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Programming Notes: 

1. This macro instruction cannot be used 
to send message text to an IBM 2715, 
because text transmission to this type 
of station must always be in trans
parent mode. 

2. This macro instruction may be used for 
all other types of remote BSC sta
tions; however, the IBM 1800 and 2770 
do not transmit text as a response to 
text received from the central comput
er; they return the usual alternating 
acknowledgment (ACK-O or ACK-1). 

WRITE Initial Conversational Transparent 
(TIVX) 
(Using Automatic Calling List -- BSCLST) 

WRITE Initial Conversational Transparent 
calls a remote station, writes the central 
computer's identification sequence and ENQ, 
and reads the identification sequence of 
the remote station and a response. If the 
identification matches the identification 
contained in the terminal list, and the 
response is positive (ACK-O), the operation 
writes message text and the ending charac
ters DLE ETX to the remote station and 
reads a response, which may be the first 
two characters of a message block, an 
alternating acknowledgment, or NAK. If the 
response is message text, the remaining 
text is read; if not, the operation is 
posted complete. 

If the identifications do not match, the 
Write operation ends with command (3) and 
is posted as complete. 

1. Dial Dial digits 
2. Write ID ENQ 
3. Read 10 ACK-O 
4. Write Text 
5. Write OLE ETX 
6. Read Response 
7. Read Text 

Programming Notes: 

1. This macro instruction may be used for 
all types of remote BSC stations. 
However, the IBM 1800, 2715, and 2770 
do not transmit text as a response to 
text received from the central comput
er; they return the usual alternating 
acknowledgment (ACK-O or ACK-1). 

2. This macro instruction should not be 
issued for an IBM 2770 or 2780 on a 
point-to-point line if the 2770 or 
2780 requires component selection 
characters in the message text. (Com
ponent selection characters are 
required unless the JOB Select switch 
(2770) or Mode switch (2780) is set 
for printing or punching (or some 



other output device, for 2770), in 
which case the message is printed or 
punched, regardless of the component 
specified by these characters.) 

If both cOIllponent selection and trans
parent message~ text transmission are 
desired, the component selection characters 
should be sent. in a separate message by a 
Write Initial operation, followed by a 
Write Continue~ (TT) or Write continue Tran
sparent (TTX) operation to send the trans
parent text. 

WRITE Connect (TC) 
(Using Manual calling List -- WTLIST) 

A WRITE Connecx macro is for use where 
calls to remot:e stations must be initiated 
manually by the console operator rather 
than by progra.m control. Operation is as 
follows. 

The channel. program first enables the 
line so that calls may be initiated. After 
issuing the WFtITE Connect _macro, the pro
gram must inform the console operator (as 
by a WTO macrcl) to dial the remote station. 
The operator dials the call, and upon hear
ing a data tone from the remote station, 
places the dat.a set (modem) in data mode. 
(This terminat:es the Enable command.) 

The channel program then writes to the 
remote station the identification sequence 
of the central computer, then reads the 
identification sequence of the remote 
station. 

I f the recEd ved sequence matches the 
expected sequEmce, the operation is posted 
complete (without error) in the event con
trol block. If the sequences do not match, 
the operation is posted complete-with-error 

This macro does not write messag~ text 
to the remote station; one or more WRITE 
Continue macros should be issued for this 
purpose f ollml7ing the WRITE Connect macro. 

1. Enable 
2. Write 
3. Read 

10 ENQ 
10 ACK-O 

WRITE Connect (TC) (Expanded 10 
Verification) l[Usinq Automatic or Manual 
Calling List .. - SWLST) 

WRITE Connect is used to originate a call 
to a remote BSC station, either through 
program-initiclted (automatic) dialing or 
through manual dialing, and to cause 
exchange of identification sequences (or 
ENQ and ACK-O:' between the central computer 
and the remot4:! station. 

The entry operand of the WRITE Connect 
macro must sp4:!cify the name of a calling 

list of the SWLST format, as defined by a 
OFTRMLST macro. If the DFTRMLST macro spe
cifies the AD operand, the automatic
dialing channel program is generated; if 
DFTRMLST specifies the MO operand, the 
manual dialing channel program is 
generated. 

If the response from the called remote 
station is an 10 ACK-O sequence that 
matches one of the authorized 10 ACK-O 
sequences in the calling list, BTAM places 
the address of the entry containing the 
~atching 10 in the first fullword of the 
list and posts normal completion (X'7F'). 

If the response from the remote station 
is an ID NAK sequence, the 10 portion of 
~hich matches the 10 portion of one of the 
authorized ID ACK-O sequences, BTAM places 
the address of the entry containing the 
natching 10 in the first fullword of the 
list, then examines the control byte of 
that entry. If the control byte is 0, BTAM 
turns on bit 1 of OECFLAGS and posts normal 
completion (X'7F'). If the control byte is 
1, BTAM retries the Write 10 ENQ (or ENQ 
alone) command. 

If the response from the remote station 
is an invalid 10 sequence (that is, one 
that does not match any of the authorized 
10 sequences in the calling list), BTAM 
retries the Write 10 ENQ (or ENQ alone) 
command. 

In the two foregoing situations in ~hich 
BTAM retries the Write 10 ENQ (or ENQ 
alone) command, the maximum number of 
retries is seven. 

If all retries are unsuccessful, and a 
valid ID NAK sequence was received on the 
last retry, BTAM turns on bit 1 of OECFLAGS 
and Fosts normal completion (X'7F'). If 
all retries are unsuccessful, and an inval
id 10 sequence was received on the last 
retry, BTAM breaks the line connection, 
turns on bit 3 of DECFLAGS, and posts norm
al completion (X'7F'). 

If the response from the remote station 
is ACK-O (with no preceding 10), BTAM posts 
normal completion (X'7F'). If the response 
is NAK (with no preceding 10), BTAM turns 
on bit 1 of DECFLAGS and posts normal com
pletion (X'7F'). If the response is WACK, 
BTAM turns on bits 0 and 1 of OECFLAGS and 
Fosts normal completion (X'7F'). 

If no response at all is received from 
the remote station, BTAM retries the Write 
10 ENQ (or ENQ alone) command up to seven 
times; if all retries are unsuccessful, 
BTAM breaks the line connection, sets X'Ol' 
in OECSENSO, and posts a completion code of 
X'41'. 
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The channel program for automatic dialing 
is: 

1. Dial 
2. Write ID ENQ (or ENQ alone) 
3. Read ID ACK-O or ID NAK response 

The channel program for manual dialing is: 

1. Enable 
2. Write ID ENQ (or ENQ alone) 
3. Read ID ACK-O or ID NAK response: 

Programming Note: If the Write Connect 
operation ends with ID NAK, NAK, or WACK 
and you reissue the WRITE Connect macro, 
BTAM starts the channel program at the 
second command (Write ID ENQ) if the line 
connection is still established at the time 
the macro is issued. Otherwise, BTAM 
starts the channel program at the first 
command (Enable or Dial). 

WRITE continue (TT) 

WRITE Continue writes message text and 
reads a response from the remote station. 

1. Write Text 
2. Read Response 

Programming Notes: This macro instruction 
cannot be used to send message text to an 
IBM 2715, because text transmission to this 
type of station must always be in trans
parent mode. 

WRITE Continue Transparent (TTX) 

WRITE Continue Transparent writes message 
text and the ending characters, DLE ETX, 
that must follow transparent data, and 
reads a response from the remote station. 

1. 
2. 
3. 

Write 
Write 
Read 

Text 
DLE ETX 
Response 

WRITE Continue Transparent Block (TTE) 

WRITE continue Transparent Block writes 
message text and the ending characters, DLE 
ETB, that must follow transparent data, and 
reads a response from the remote station. 

1. Write 
2. Write 
3. Read 

Text 
DLE ETB 
Response 

WRITE continue Conversational (TTV) 

WRITE continue Conversational writes mes
sage text and reads a response, which may 
be the first ~wo characters of a message 
block, ~n alternating acknowledgment, or 
NAK. If the response is message text, the 
remaining text is read; if not, the opera
tion is posted complete. 

136 OS/VS BTAM SRL 

1. Write Text 
2. Read Response 
3. Read Text 

Programming Notes: 

1. This macro instruction cannot be used 
to send message text to an IBM 2715, 
because text transmission to this type 
of station must always be in trans
parent mode. 

2. This macro instruction may be used for 
all other types of remote BSC sta
tions; however, the IBM 1800 and 2770 
do not transmit text as a response to 
text received from the central comput
er; they return the usual alternating 
acknowledgment (ACK-O or ACK-1). 

WRITE Continue Conversational Transparent 
(TTVX) 

WRITE Continue Conversational Transparent 
writes message text and the ending charac
ters, DLE ETX, and reads a response, which 
may be the first two characters of a mes
sage block, an alternating acknowledgment, 
or NAK. If the response is message text, 
the remaining text is read; if not, the 
operation is posted complete. 

1. 
2. 
3. 
4. 

Write 
Write 
Read 
Read 

Text 
DLE ETX 
Response 
Text 

Prograu~ing Note: This macro instruction 
may te used for all types of remote BSC 
stations. However, the IBM 1800, 2715, and 
2770 do not transmit text as a response to 
text received from the central computer; 
they return the usual alternating acknowle
dgement (ACK-O or ACK-1). 

WRITE Inquiry (TQ) 

WRITE Inquiry writes an ENQ and reads a 
response. This macro is for requesting the 
remote station to transmit its last 
response (ACK-O, ACK-1, NAK, or a conversa
tional text reply). 

1. 
2. 
3. 

Write 
Read 
Read 

ENQ 
Response 
Text 

WRITE Wait-before-Transmit (TW) 

WRITE Wait-before-Transmit writes a WACK 
sequence to a remote station and reads an 
ENQ~ The purpose of this macro is to tem
~orarily stop the remote computer from 
sending. You may issue it in place of READ 
Continue or READ Repeat, or in response to 
a conversational-type Write operation 
executed by the remote computer. The only 
valid responses to WACK are ENQ and EOT. 



You may issu.e Write TW repeatedly for as 
long as nece'ssary to delay your regular 
response. 

1. 
2. 

Write 
Read 

WACK 
ENQ 

WRITE Reset (TR) 

WRITE Reset writes an EOT to indicate to 
the remote station that the central comput
er has no more message text to send, and 
reads a response. This macro is for giving 
the remote station the opportunity to 
transmit. 

1. Write EOT 
2. Read Response 

WRITE Reset Monitor (TRM) 

WRITE Reset Monitor ~rites an EOT to a 3275 
equipped wit~h the Dial feature to indicate 
to the 3275 that the central computer has 
no more message text to send, and awaits a 
response wit~hout timing out. It is an 
alternative to WRITE Reset and prevents a 
timeout occurring when the 3275 has nothing 
to send within the allotted tirre. 

1. Write EOT 
2. PreparE~ 
3. Read ENQ 

This macro instruction does not prevent 
disconnect if the CPU calls the 3275 and 
the 20-second interval timer feature is 
installed and enabled, and the operator 
does not respond within 20 seconds. 

Programming Note: If the aFplication pro
gram has a write operation to perform or 
does not wish to wait indefinitely for the 
3275 to send in a response, the aFplication 
Frogram can issue a RESETPL macro to ter
minate the Prepare. 

WRITE Break (TB) 

WRITE Break sends a Disable command to the 
~CU, causing the TCU to break the switched 
line connection. This macro does not 
inform the remote station that the connec
tion is to be broken. 

1. Disable 

WRITE Disconnect (TO) 

WRITE Disconnect writes DLE EOT, indicating 
to the remote station that the line connec
tion is to be broken, then sends a Disable 
coromand to the TCU, causing the TCU to 
break the switched line connection. 

1. Write DLE EOT 
2. Disable 
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LOCAL IBM 3270 DISPLAY SYSTEM 

For information about using READ and WRITE 
macro instructions for the local 3270 dis
play system, see the section wIBM 3270 
Information Display System -- programming 
Considerations. w 

READ MACRO INSTRUCTIONS 

READ Initial (TI) 

READ Initial reads modified fields from a 
local 3270 display station after an atten
tion interruption has been generated by the 
display station operator. 

1. Select command 

2. Read modified command 

READ Modified (TM) 

READ Modified reads modified fields from a 
local 3270 device independently of action 
by the display station operator. 

1. Select command 
2. Read modified command 

READ Modified from Position (TMP) 

READ Modified from Position reads modified 
fieldS from a local 3270 device beginning 
at a specified location in the buffer. 

1. Select command* 
2. Write command (to set buffer address) 
3. Read modified command 

READ Buffer (TB) 

READ Buffer reads the entire buffer of a 
local 3270 device. 

1. Select command* 
2. Read buffer command 

READ Buffer from Position (TBP) 

READ Buffer from position reads the entire 
buffer of a local 3270 device beginning at 
a specified location. 

1. Select comrnand* 
2. Write command (to set buffer address) 
3. Read buffer command 

WRITE MACRO INSTRUCTIONS 

WRITE Initial (TI) 

WRITE Initial writes a message to a local 
3270 device. 

1. Select command* 
2. Write command 

WRITE Erase (TS) 

WRITE Erase clears the buffer of a local 
3270 device to nulls (binary zeros) and 
then writes a message to the device. 

1. Erase/write command 

WRITE Erase Alternate (TSA) 

WRITE Erase Alternate places the specified 
display or printer into a mode of using 
the alternate buffer size for a device, 
clears the buffer to nulls (binary zeros) 
and then writes a message to the device. 
~is macro instruction does not apply to 
the 3272 Control Unit. 

1. Erase/write alternate command 

WRITE Structured Field (TSF) 

WRITE Structured Field transfers a data 
stream containing a structured field (s) 
to a specified device. The Write Struc
tured Field macro instruction applies 
only to those devices with structured 
field capability. Devices unable to 
support structured fields, will reject 
this macro with a command reject error. 
This instruction will not cause any 
specific device action; however, the 
structured field contains a type field 
which will cause a device action. For 
more information on structured fields 
see, IBM 3270 Information Display System, 

Library Users Guide, GA23-0058 for the 

manuals applicable to the configuration. 

1. Write structured field command 

*For more information concerning the Prepare to Read Operations 
see, IBM 3270 (Local) Information Display System -- Programming 
Considerations, Prepare to Read Operations, in this book.-
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WRITE UnFrotected Erase (TUS) 

WRITE Unprotected Erase clears all unpro
tected fields :In the buffex: of a local 3270 
device to nulln (binary zeros). 

1. Erase all unprotected command 
2. NOP 
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This chapter contains miscellaneous pro
gramming considerations for communicating 
between a cent~ral computer and any of the 
remote computE~rs supported by OS/VS BTAM as 
remote stations: IBM System/370, IBM 
System/360 (including Model 20), IBM 
System/3, IBM System/7, IBM 1130, and IBM 
1800. These considerations are in addition 
to those shown under "General Information" 
in the section "BSC Read and Write Opera
tions" and under the major sections within 
that section covering the three types of 
line configuration (nonswitched point-to
point, nonswitched multipoint, and switched 
point-to-poin1:) . 

Except whelre noted, these considerations 
apply equally to all of the foregoing types 
of remote computers. 

Transmission ~:::>ver Nonswitched 
Point-to-Poin1t Line 

Initial contact between the central comput
er and the remote computer over a non
switched poin't-to-point line is on a con
tentionbasis. That is, the line remains 
idle until either of the computers sends an 
ENQ character to the other computer, signi
fying its intent to begin a transmission. 
Sending the ENQ character is called bidding 
for the line. 

Ordinarily, both computers will not 
simultaneously bid for the line. On rare 
occasions, however, bidding will be simul
taneous. When this happens, one computer 
must defer to the other. The control pro
grams in the two computers must be coor
dinated so that this deferral takes place. 

In BTAM, you accomplish this by coding 
MODE=CNTRL in the DCB macro for the line, 
if you wish the central computer (or the 
remote computer, if it also is running 
under BTAM) to retain control. Conversely, 
you omit MODE:=CNTRL if you wish to defer to 
the other computer. The opposite choice 
ffiUSt then be made for the other computer. 
Assume that both computers are running 
under BTAM. In one BTAM program, MODE= 
CNTRL would be specified; in the other it 
would be omit~ted. If the remote computer 
is running under a control program other 
than BTAM, the equivalent action must be 
taken to assure coordination between the 
two computers. 

When this coordination is done, the com
puter that is to retain control autoroati
cally resends the ENQ character, and the 
computer that~ is to defer executes a Read 

command (or equivalent) in order to listen 
for the ENQ sent by the computer retaining 
control. Transmission begins when one com
puter successfully sends the ENQ character 
to the other: that is, receives an ACK-O 
(positive acknowledgment). Thus, the 
direction of transmission is established by 
which computer sends the ENQ. 

When the deferring computer is running 
under BTAM, and contention occurs, BTAM 
inmediately ends the operation that sent 
the ENQ character and posts the operation 
complete-with-error (X'41' in the DECSDECB 
field of the DECB). When the computer 
retaining control is running under BTAM, 
and contention occurs, BTAM automatically 
restarts the operation to res end the ENQ 
character up to seven times. 

Transmission over Nonswitched Multipoint 
Line 

(Applicatle only to System/360 Model 20 as 
a remote station.) 

communication between the central computer 
and a rereote computer over a nonswitched 
multipoint line begins when the central 
computer places the line in control mode by 
sending an EOT character, then initiates 
contact with the desired computer by send
ing that computer's polling or addressing 
sequence. 

Transmission from remote computer to 
central computer is initiated when BTAM, in 
the central computer, executes an initial
type READ macro instruction. This causes 
the polling sequences for each of the 
remote computers to be sent automatically, 
in turn, until either the last computer 
represented in the polling list is polled 
(for an open-type list) or until the last 
computer represented in the polling list is 
polled following execution of a RESETPL 
nacre for the line (for a wraparound-type 
list). 

Transmission from central computer to 
remote computer is initiated when BTAM, in 
the central computer, executes an initial
type WRITE macro instruction. This causes 
the addressing sequence for the desired 
remote computer to be sent: the WRITE macro 
specifies the addressing list entry repre
senting the desired remote computer. 

The details of the polling and address
ing functions are discussed under BSC Non
switched Multipoint Operation in the BSC 
Read and Write Operations chapter. 
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The polling and addressing sequences are 
specified identically for all types of 
remote computers. That is, up to seven 
~olling or addressing characters may be 
sent. There is, however, a distinction in 
the handling of these characters by the 
1800 as opposed to the System/3 and the 
1130. The 1800 hardware itself responds to 
the first two characters of the polling 
sequence. Any further characters, if any, 
in the sequence are merely received by the 
user program; the hardware does not reco
'3nize them as polling characters. For the 
System/3 and the 1130, however, there is no 
hardware-generated response to the polling 
or addressing sequence; all of the charac
ters are received by the program, which 
decides what response to return to the 
central computer. 

As explained under the General Informa
tion section of the BSC Read and Write 
Operations chapter, double addressing must 
be used for the System/360 Model 20, 
System/3, and 1800; that is, the first two 
~olling or addressing characters must be 
identical. Double addressing, though not 
required for the 1130, is advisable for the 
reasons mentioned in the General Informa
tion section. For the Model 20 and the 
1800, the first two polling characters are 
set in the hardware at installation time; 
for the System/3 and the 1130, polling 
characters are specifieu in the program. 

Transmission over Switched Point-to-Point 
Line 

communication between the central computer 
and a remote computer via the switched 
telephone network begins when either com
puter calls the other. The call may be 
made manually by the computer operator or 
it may be made automatically, where the 
transmission control unit at the computer 
is equipped with an automatic calling unit. 
Similarly, the operator at the called com
puter may answer manually or the TCU may 
answer automatically if it is equipped with 
an automatic answering unit. 

BTAM provides the choice of calling a 
distant computer automatically or rroanually, 
and of answering calls from a distant com
puter automatically or manually. 

Once the line connection is established, 
the calling computer sends an ENQ character 
to bid for use of the line, as is done in a 
nonswitched point-to-point (contention) 
system. The called computer, upon answer
ing and successfully receiving the ENQ, 
returns an ACK-O sequence (positive acknow
ledgment). Unlike a contention system, 
however, you may arrange for either the ENQ 
or the ACK-O, or both, to be preceded by 
from one to 15 identification characters. 
This allows the control prograrr. at the com-
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Futer receiving the ID characters to verify 
that the computer sendinq those characters 
is authorized to communicate with it. In 
BTAM, these ID characters are user-defined 
in the terminal list referred to by the 
macro instruction that initiates the trans
mission. The action BTAM is to take if an 
invalid ID sequence or a negative 
acknowledgment is received may also be 
user-specified. 

The various alternatives to be used are 
determined by which type of READ or WRITE 
nacro instruction you issue to initiate the 
transmission and by which type of terminal 
list you provide for use by that macro. 
See the explanations in the BSC Switched 
Point-to-Point Operation section of the BSC 
Read and Write Operations chapter. Figure 
30 summarizes the choices. 

System/3 Notes 

Data Formats: IBM System/3 RPG II support 
uses the following formats for transmission 
of data. These formats must be followed 
when sending data to System/3 from a CPU. 

• Non-transparent, non-ITB (End of Inter
mediate Transmission Character): 

STX-data-ETX or ETB 

• Non-transparent, ITB: 

STX-data-ITB-data-ITB-data-ETX or ETB 

• Transparent, non-ITB: 

DLE-STX-data-ETX or ETB 

Data can be either blocked or unblocked but 
nust be of fixed length. Fixed record 
length and unblocked implies non-ITB mode 
and requires that all data between ITBs be 
of the same length. 

Conversational Mode: Only one response to 
conversational data is allowed by System/3. 
To maintain proper line discipline, System/ 
3 will send or accept a NULL message (STX
ETX sequence), in lieu of a data transfer 
following a conversational response. 

Examples of situations in which this is 
necessary follow: 

I. System/370 Point-to-Point Contention 
BTAM Program (Initiate a Read) 

READ TI 

1. Prepare 
2. Read ENQ 
3. Write ACK-O 
4. Read text 



'II. 

WRITE 'l~T 

5. Write text 
6. Recld response 

WRITE 'l?V 

1. Write NULL message (STX-ETX 
sequence) 

8. Recld text 

After t.he conversational transfer of 
data (items" and 5), the BTAM pro
grammer must write a null message 
before continuing. If item 1 were a 
Write1:.ext, the System/3 would reply 
with an EOT. 

Syste~'310 Point-to-Point contention 
BTAM Pl:-ogram (Initiate a Write) 

WRITE ~rIV 

1. Write ENQ 
2. Recid response 
3. Write text 
4 • Re~ad text 

READ T~r 

5. Write ACK-l 
6. Re~ad NULL message (STX-ETX) 

WRITE 'T\" 

1. Write text 
8 • Re,ad text 

After ·the conversational transfer of 
data (items 3 and 4), the BTAM pro
grammer must realize that the System/ 
3 will be sending a null message 
(item 6) instead of normal data. 

WACK and TTD Responses: System/3 will 
transmit WACK or TTD at two second inter
vals during a wait time specified by an RPG 
programmer (default of 180 seconds). An 
EOT (Disc) sequence is sent after the 
elapsed time. 

System/? NotE~S 

Programming Support: A System/? with the 
BSCA feature (feature #20?4) is supported 
by BTAM as a standard BSC processor sta
tion, similar to a System/3. The applica
tion program in the System/? can communi
cate with th4:! central computer using any of 
the followin9 BSC programming support: 

AssembleJ::' Language READ/WRITE macro 
instru(::tions 

AssembleJ::' Language GET/PUT macro 
instru(::tions 

FORTRAN IV READ/WRITE statements 

With the BSCA feature, the System/? is 
loaded from the central computer over a 
switched or mUltipoint BSC line. For a 
switched line, initial program load (IPL) 
is signalled in the ID exchange of the BSC 
station. For a mUltipoint line, IPL is 
transmitted in the selection sequence of 
the tributary station. 

Switched-line IPL: 

Multipoint IPL: 

DCI [EBCDIC] 
DCI [EBCDIC] 
ENQ 

Station selection 
sequence 

DCI [EBCDIC] 
DCI [EBCDIC] 
ENQ 

BSC Service Programs: Service programs can 
be loaded 1nto a System/? over a BSC line. 
These programs can be used to: 

• Bootstrap-load an application program 
from a central computer ($UBIPL) 

• Transmit the contents of System/? index 
registers to a central computer ($UBREG 
and $UBRGC) 

• Transmit the contents of System/? 
storage to a central computer ($UBDMP) 

If a program in the central computer 
tries to communicate with a System/? pro
gram immediately after loading (using 
$UBIPL on a switched line), the central 
computer should be prepared to reissue the 
Write Reset macro instruction. The Write 
Reset is necessary because the Read ENQ 
operation may time-out before the System/? 
is fully prepared to respond. 

Supported Functions: The following is a 
summary of the BSCA functions supported for 
System/? 

Line Types 
Leased point-to-point 
Switched point-to-point (manual answer) 
Switched point-to-point (manual call) 
Switched point-to-point (auto answer) 
Multipoint tributary 

Character Modes 
ASCII (nontransparent only) 
EBCDIC (transparent, nontransparent, 

and remote IPL) 

BSC Line Functions 
TTD (for specific duration) 
WACK (for specific duration) 
Data check retry 
Switched line ID exchange (optional) 
Limited conversational facilities 

(optional) 
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Multipoint tributary automatic negative 
response (optional) 

• EOT poll response 

• NAK selection response 

Null message reception 
Leading graphics reception 
SOH (optional) 
ITS nontransparency 

Line Speeds/Clocking 
1200 to 50,000 b.p.s. 
Internal clocking (1200, 2000, and 2400 
b.p.s.) 

External clocking (modern) 

The following SSC functions are not sup
ported: 

Transmission of ITS transparency 
Remote workstation (such as HASP and 

RJE) 
Central multipoint 
Auto-Call 
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IBM 2780 DATA TRANSMISSION TERMINAL -- PROGRAMMING CONSIDERATIONS 

INITIATING TRANSMISSION TO AN IBM 2780 

Transmission over Nonswitched 
Point-to-Point Line 

Initial contcict between the central comput
er and an IBM 2780 over a nonswitched 
point-to-point line is on a contention 
basis. That is, the line remains idle 
until either the computer or the 2780 sends 
an ENQ character to the other, signifying 
its intent to begin a transmission. Send
ing the ENQ Icharacter is called bidding for 
the line. O:rdinarily, the central computer 
and the 2780 will not simultaneously bid 
for the line. On rare occasions, however, 
bidding will be simultaneous. When this 
happens, the central computer must defer to 
the 2780. TID cause this to happen, do not 
code MODE=CN'TRL in the DCB macro for the 
line, as doi:ng so would cause BTAM to 
retain contr,ol. 

When contention occurs, that is, both 
computer and 2780 send ENQ simultaneously, 
BTAM turns on bit 3 in the DECFLAGS field 
of the DECB for the line, posts the Write 
operation that sent the ENQ complete-with
error (X'41' in DECSDECB), and returns con
trol to the user program. The user program 
should immediately issue an initial-type 
READ macro; this will cause BTAM to detect 
the next ENQ character sent by the 2780, 
respond by sending ACK-O, and then read 
message text from the 2780. 

Transmission, over Nonswitched MultipOint 
Line 

Communication between the central computer 
and an IBM 2780 over a nonswitched multi
point line begins when the central computer 
places the line in control mode by sending 
an EOT character, then initiates contact 
with the 2780 by sending the addressing 
sequence for' that 2780 or by polling the 
line to ~hich the 2780 is connected. 

Transmission from 2180 to central com
puter is initiated when BTAM executes an 
initial-typE~ READ macro instruction. This 
causes the I~lling sequences for each of 
the remote ~!180s to be sent automatically, 
in turn, until either the last 2780 repre
sented in the list is polled (for an open
type list) ()r until the last 2780 repre
sented in the list is polled following 
execution of a RESETPL macro for the line 
(for a wrapClround list). 

Transmission from central computer to 
2180 is init:iated when BTAM executes an 

initial-type WRITE macro instruction. This 
causes the addressing sequence for the 
desired 2780 to be sent; the WRITE macro 
specifies the addressing list entry repre
senting the 2180. 

The details of the polling and adressing 
functions are discussed under BSC Non
switched Multipoint Operation in the BSC 
Read and Write Operations chapter. 

The polling sequence for an IBM 2780 is 
always 

x 6 ENQ 

where the x may be any uppercase or lower
case character used as the station address 
of the 2780. This address is established 
at the time the 2780 is installed. The 
second character is always a 6 to indicate 
the card reader. 

The addressing sequence for an IBM 2180 
is always 

x 3 ENQ (to address the printer) or 

x 4 ENQ (to address the punch.) 

where the x is the station address, as 
described for the polling sequence. 

Polling and addressing examples are 
shown in Figure 31. 

Transmission over SWitched Point-to-Point 
Line 

Communication between the central computer 
and an IBM 2780 via the switched telephone 
network tegins when either the computer or 
the 2780 calls the other. The call may be 
made manually by the computer or terminal 
operator or it may be made automatically, 
where the 2780 or the transmission control 
unit at the computer is equipped with an 
automatic calling unit. Similarly, the 
operator at the computer or the 2180 may 
answer manually or the computer or 2780 may 
answer automatically if it is equipped with 
an automatic answering unit. 

Once the line connection is established, 
the calling station (computer or 2780) 
sends an ENQ character to bid for use of 
the line, as is done in a nonswitched 
point-to-point (contention) syste~. The 
called station, upon answering and success
fully receiving the ENQ, returns an ACK-O 
sequence (positive acknowledgment). Unlike 
a contention system, however, you may 
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Exampl e 1: Card reader poll ed 

Computer 
Sends: 

2780 
Sends: 

EaT ,A6 ENQ, .. ACK-l ACK-O 

\ S TX -Tex'-ur Tex' -ETB , \ STX-T eX'-Uf-Tex,-ETB, STX-••• 

t 
Computer Places line 
in Control Mode 

Polling 
Sequence 

Positive Response to Polling 
(Fi.rst Message Block) 

Second Message Block 
from Card Reader 

Other 
Message Blocks 

Example 2: Printer addressed 

Computer 
Sends: 

A3 ENQ STX-Text-US ESC S-Text-ETB STX-Text-ETX 
'--r-' 

EOT 

2780 
Responds: 

ACK-O 

Computer Places line 
in Control Mode 

ACK-O 

Pdn'er \;,;ve 
Addressed Response 

Print and 
Single Spoce 

Print and 
Double Space 

Print and 
Single Space 

tine Placed in 
Control Mode 

Example 3: Card Punch addressed 

Computer 
Sends: 

2780' 
Responds: 

A4 ENQ DlE STX~DlE ETB 

, 
EOT 

ACK-l ACK-O 

Punch Addressed Positive Response 
(Line in Control 

aO-character records 
to be punched 

Printer 
Addressed 

Mode A I ready) 

Figure 31. Multipoint Polling/Addressing Operations for 2780 

arrange for either the ENQ or the ACK-O, or 
both, to be preceded by from one to 15 
identification characters. This allows the 
2780 operator or BTAM to verify that the 
station sending those characters is 
authorized to communicate with it. In the 
2780 these charact'ers, like the station 
address, are established at the time the 
2780 is installed. In BTAM, these charac
ters are user-defined in the terminal list 
referred to by the macro instruction that 
initiates the transmission. The action 
BTAM is to take if an invalid ID sequence 
or a negative acknowledgment is received 
may also be user-specified. 

The various alternatives to be used are 
determined by which type of READ or WRITE 
macro instruction you issue to initiate the 
transmission and by which type of terminal 
list you provide for use by that macro. 
See the explanations in the Bse Switched 
Point-to-Point Operation section of the BSC 
Read and Write Operations chapter. Figure 
30 summarizes the choices. 
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END-TO-END CONTROL CHARACTERS 

In the character set of the IBM 2780 are 
four characters that provide secondary end
to-end control functions required by the 
printer, card reader, and card punch of the 
2780. 

One of these characters, BEL, is not 
used when the 2780 communicates with the 
central computer. (Its function in 
terminal-to-terminal operation is to cause 
the audible alarm to sound.) 

Another end-to-end control character is 
EM (end-of-medium). When the card reader 
detects this character punched in a card it 
is currently reading, the reader ejects the 
card. When the EM character is sent to the 
card punch, it causes the punch to eject 
the card. These functions occur, however, 
only when the EM appears in nontransparent 
text. If it appears in transparent text, 
it is ignoLed. Regardless of whether it is 
in nontransparent or transparent text, 



however, it is punched in the card, when 
sent to the card punch. . 

The remaining two end-to-end characters 
are ESC (Escape) and HT (Horizontal Tab). 
The ESC character is used in component 
selection (ex.cept multipoint lines), in 
vertical formls control; and in horizontal 
formatting. The HT charaCter is used in 
horizontal formatting, when the 2780 is 
equipped with. the Printer Horizontal Format 
Control featu.re. 

The use of the ESC and HT characters is 
discussed under the functions with which 
they are assolciated. 

COMPONENT SEI,ECTION 

In communicat~ing with an IBM 2780 over a 
switched or nonswitched point-to-point line 
(but not a multipoint line), you must per
form component selection when transmitting 
messages to the 2780, if the Mode switch at 
the 2780 is set at Transmit or Receive. If 
the Mode switch is set to Print or Punch, 
the 2780 ignc)res component selection mes
sages; all m4:!ssages it receives are auto
matically printed or punched. The Mode 
switch is manually set by the 2780 
operator. 

Component selection is accomplished by 
sending a nontransparent message beginning 

Example J: Nontransparent mode 

with a two-character escape sequence. To 
select the punch, begin the message (fol
lowing the STX character) with ESC 4. To 
select the printer, begin the message 
(after STX) with a'ny one of the vertical 
forms control escape sequences (for 
example, ESC /, ESC A, ESC B). ThUS, the 
vertical forms control escape sequences 
(discussed below) perform the dual function 
of selecting the printer and controlling 
the forms motion for the records in which 
they appear. 

Once a component is selected, you need 
not res elect it in successive records to be 
sent to that component. 

Because the 2780 recognizes component 
selection escape sequences only in nontran
sparent messages it receiues, the first 
message, and any subsequent messages con
taining component selection sequences, must 
always be in nontransparent mode. Inter
vening messages can be in transparent mode. 
Figure 32 illustrates the use of component 
selection sequences. 

Nonswitched Point-to-Point Line 

When the 2780 finishes sending messages to 
the central computer, it transmits ETX (or 
DLE ETX). The computer responds to this 
with a positive acknowledgment (ACK-O or 
ACK-l) if it detected no errors. Upon 

Computer 
Sends: 

STX ESC 4 - Text - US - Text - ETB STX - Text - US ESC A - Text - ETB STX - •••• 

2780 Replies: 

~--....-' ~ 

I ~l 
Punch 

Selected 
SO-character records 
to be Punched 

~ ~~ ~ .. 

~ I ACK-O I 
Printer 

Selected 
Print and 
Skip to 1 

Print and 
Single Space 

Example 2: TranspClrent mode 

Computer 

Sends: 

2780 Replies: 

STX ESC 4 ETB 
'-v-" 

lACK -1 

Punch 
Selected 

OLE STX - Text - OLE ETB OLE STX - Text - OLE ETB 
~ ~ 

L-::--J 
SO - character records 

ta be punched 

Figure 32. Examples of Component Selection for 2780 

STX ESC/" 
'-v-' 

ACK -1 I 
Printer 

Selected 
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receiving the positive acknowledgment, the 
2180 sends an EOT to the computer. 

When the 2780 is equipped with the Auto
n~tic Turnaround feature, the card punch 
automatically enters ready status after the 
card reader reads a blank card. This per
mits the computer, upon receiving EOT, to 
immediately bid for the line (by sending 
ENQ) and select the punch. Without this 
feature, selection of the punch following a 
card reader operation requires operator 
intervention. Automatic selection of the 
printer, however, does not require the pre
sence of the Automatic Turnaround feature. 

Switched Point-to-Point Line 

'I'he 2780 normally does not transmit the 
disconnect signal (OLE EOT) to the central 
computer; it thus lets the user program at 
the central computer decide when to break 
the switched line connection after a trans
mission. As mentioned above, when the 2780 
receives a positive acknowledgment to the 
last message it sends, it returns an EOT to 
the computer. The user program may then 
send the disconnect signal (OLE EOT) or, 
via a WRITE Inquiry macro, bid for use of 
the line. 

When the user program sends an EOT to 
the 2180, the 2780 reacts in one of two 
ways. 

If the card reader is in ready status, 
the 2780 bids for use of the line by send
ing ENQ. Upon receiving the ENQ, BTAM 
posts normal completion (X'7F' in the 
DECSDECB field of the DECB). The user pro
gram may, if it is ready to receive, then 
issue a READ Continue (TT or TTL) macro. 

If the card reader is not in ready sta
tus, the 2780 does not respond to the EOT. 
Instead, it continues to monitor the line 
for an ENQ from the computer. If it 
receives no ENQ within about 20 seconds, 
the 2780, if equipped with the Automatic 
Answering feature, will then break the line 
connection (go -on-hook-). 

Vertical Forms Control 

Vertical positioning of forms at the 2180 
printer is controlled by predefined escape 
sequences. These are shown in Figure 33. 

You must place the sequence in the first 
two character positions of each message 
block (print line record) you send to the 
printer. Exception: If you wish single 
spacing and, for a switched or nonswitched 
pOint-to-point line, you require no com
ponent selection characters, you may omit 
the escape sequence (ESC /, for EBCDIC, or 
ESC Q, for USASCII). For double or triple 
spacing, or skipping to a channel of the 
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r-----------------------------------------, 
IEscape Sequence 
I 
I 
IUSASCII 
I 
IESC Q 
IESC R 
IESC S 
IESC A 
IESC B 
IESC C 
IESC 0 
IESC E 
IESC F 
IESC G 
IESC H 
I 

EBCDIC, 
Transcode 

ESC / 
ESC S 
ESC T 
ESC A 
ESC B 
ESC C 
ESC 0 
ESC E 
ESC F 
ESC G 
ESC H 

Forms Motion 
After Printing 

Single space 
Double sface 
Triple space 
Skip to ch. 1 
Skip to ch. 2 
Skip to ch. 3 
Skip to ch. 4 
Skip to ch. 5 
Skip to ch. 6 
Skip to ch. 7 
Skip to ch. 8 

I (In EBCDIC, t.he ESC character is iden
Itical to the PRE (Prefix) character.) L ________________________________________ ~ 

Figure 33. Vertical Forms Control Escape 
Sequences 

frinter carriage control tape, you must 
begin the print line record with the appro
friate escape sequence. See Example 2 of 
Figure 31 for examples of escape sequences 
for vertical forms control. 

HORIZONTAL FORMAT CONTROL 

The IBM 2780 may be equipped with the 
Printer Horizontal Formatting Control fea
ture. This feature allows the printer of 
the 2780 to receive from the line instruc
tions on arranging across the page the text 
contained in subsequent print line records 
it receives. To tell the 2180 the format 
desired, the user program at the central 
computer must send a format record each 
time the format is to be changed. The for
mat record most recently received by the 
frinter governs the horizontal format of 
all subsequent print line records. (Send
ing a format record is equivalent to set
ting the tab stops on a typewriter.) 

Each format record must begin with the 
ESC HT sequence. The record contains other 
HT characters, and intervening SP (space) 
characters such that a HT afpears at each 
position of the format record corresponding 
to the print line position where a stop is 
to be made (that is, a tab stop is to be 
set), with SP characters occupying all 
other format record positions. No charac
ters other than HT and SP may appear in the 
format record. It is not necessary to make 
the format record as long as the print 
line; it may end at the last HT character. 
The final character of the format record is 
an ETB. See Figure 3'4 for an example. 

Format records must always be sent in 
nontransparent mode. 



STX ESC HT SP SP SP SP HT SP SP SP SP SP SP HT SP SP SP HT ETB - -...- ---..----
2 3 4 5 6 7 

I. Two-character sequence introducing the format record. 

2. Indicates print po,sitions 1-4 do not contain a stop. 

3. Indicates a stop at print position 5. 

4. Indicates no stop in print positions 6-11. 

5. Indicates a stop at print position 12. 

6. Indicates no stop in print positions 13-15. 

7. Indicates a stop at print position 16. 

Figure 34. E:xample of a 2180 Format Record 

The 2180 p:cinter is governed by the 
last-received format record until: 

• It receives a new format record. 

• Power is :cemoved from the terminal. 

• A card is read by the card reader 
(EBCDIC and USASCII codes only) 

• A record is received by the card punch 
(EBCDIC and USASCII codes only) 

For terminals using Transcode, the 
printer retains the format record even if 
card reading or punching occurs following 
use of the printer. 

Once a format record has been sent to 
the printer, HT characters are used in sub
sequent print line records the user program 
sends to the printer to cause skiFPing to 
the next stop position on the print line. 
This is equivalent to pressing the Tab key 
of a typewriter. 

Example: Assuming that the printer is 
governed by t.he format record shown in 
Figure 34, if you wished to print the two 
characters A,B at print positions 1 and 2, 
and the three~ characters C,D, E at positions 
12, 13, and 14, you would send this print 
line record: 

STX A B Hl' HT C 0 E ETB 

If HT characters appear in nontrans
parent text when no format record is in 
effect, or if: it appears in the text beyond 
the format rE!cord position corresponding to 
the last stop on the print line, an error 
occurs--overl~n of the print line. 

If HT chal~acters appear in transparent 
text, the 21EI0 does not recognize them as 
end-to-end ccmtrol characters but treats 
them as text characters. 

If the 2180 is not equipped with the 
Printer Horizontal Formatting Control fea
ture, the 2180 does not recognize HT chara
cters as end-to-end control characters 
regardless of whether they appear in trans
parent or nontransparent text. 

MULTIPLE RECORD TRANSMISSION 

The 2180 contains a 400-character buffer 
for receiving data from the communications 
line. This buffer can accommodate one, 
two, or more records depending on whether 
the terminal is equipped with the Multiple 
Record Transmission feature and whether 
transparent or nontransparent mode is used. 

2180 without Multiple Record Transmission 
Feature 

Without the feature, the 2180 can receive 
or send two nontransparent records per 
transmission. The first record is ended by 
the unit separator (US) character (also 
called interchange unit separator -- IUS -
in EBCDIC) which provides the ITB function, 
while the second record ends with ETB or 
ETX. Thus, in nontransparent mode, a 
single transmission apppears on the line 
as: 

STX ••• text... US ••• text... ETB (or 
ETX) 

When received by the 2180, only the text 
is printed or punched. The US and ETB (or 
ETX) cause the punch to eject the card, but 
are not themselves punched into the card 
(unlike EM (end-of-medium), which is 
~unched into the card). 

The STX character is mandaeory at the 
beginning of the first record, and optional 
at the beginning of the second (after US). 

UFon receiving a two-record transmis
sion, the 2180 checks each record individu
ally. If the first record is invalid and 
the second is invalid, it prints or punches 
only the first record. If the central com
~uter subsequently res ends the two-record 
transmission, the 2180 prints or punches 
only the second record, as the first has 
already been successfully printed or 
punched. If in the initial transmission 
the first record is valid, the 2180 Frints 
or punches neither record, even if the 
second record is valid. This avoids pro
cessing records out of sequence. 

The 2180 can send two transparent re
cords per transmission, in this format: 

OLE STX ••• text... DLE US OLE STX ••• 
text ••• DLE ETB (or OLE ETX) 
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r--------------T----------------------------------~------------------------------------, I I Maximum I Maximum I 
I Mode Inumber of records per transmissionlnumter of data characters1 per recordl 
~--------------+----------------------------------+-------------------------------------i I I I (variable length record) I 
I Nontransparent I 2 without MRT I 80 (to punch) I 
I I 7 with MRT I 80 (from reader) I 
I I I print line2 (to printer) I 
r--------------+----------------------------------+-------------------------------------i I I I (fixed length record) I 
ITransparent I 1 (to 2780) I 80 (to punch) I 
I I 2 (from 2780 w/o MRT) I 80 (from reader) I 
I I 4 (from 2780 with MRT) I print line2 (to printer) I 
~--------------~----------------------------------~-------------------------------------i 
11Not including control characters (STX, US, etc.) or escape sequences. I 
12The print line may be 80, 120, or 144 positions. I L ______________________________________________________________________________________ -J 

Figure 35. IBM 2780 Records: Number and Length 

(The distinction between ETB and ETX is 
that ETX is used to end the last block in a 
transmission. ) 

Although the 2780 can send two-record 
transmissions in transparent mode, BTAM can 
send the 2780 only one record per transmis
sion. The format is: 

DLE STX ••• text... DLE ETB (or DLE ETX) 

2780 with Multiple Record Transmission 
Featur-e 

With the feature, the 2780 can send or 
receive up to Seven records per transmis
sion, in nontransparent mode, and can send 
up to four records, in transparent mode. 
BTAM can send the 2780 only one record per 
transmission in transparent mode. 

The maximum number of records per trans
mission, and the maximum number of data 
characters per record, are shown in Figure 
35. 

Although escape sequences cannot perform 
component selection in transparent mode, 
they may be used in transparent-mode trans
missions to the printer to perform vertical 
forms control. They are optional in this 
case, however, and do not count as part of 
the fixed record length shown in Figure 35. 
The only case in which the escape sequence 
is mandatory in transparent mode is if the 
first data character in the record coin
cides with the ESC character. 

PROGRAMMING CONSIDERATIONS 

Maximum Transmission Length 

The maximum number of characters in one 
transmission to the 2780 is 400. All 
characters in the transmission, including 
escape sequences, end-to-end control chara
cters, US, ETB, and ETX, occupy positions 
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in the tuffer, with one exception. STX 
characters are deleted by the 2780 control 
unit as they arrive and do not appear in 
the buffer. The limitation of 400 is in 
addition to other restrictions already men
tioned, such as print or punch record 
length and number of records per 
transmission. 

Autonatic Turnaround FeatUre 

If the 2780 is equipped with the Automatic 
Turnaround feature, the first blank card 
placed in the card reader hopper behind 
cards being read and transmitted will cause 
the 2780 to stop card reading and send an 
ETX to the central computer. (The blank 
card is not sent over the line). In this 
case the last message block from the 2780 
will be: 

STX ••• text ••• US ETX 

Nonmixing of Modes within a Transmission 

Within one transmission you cannot send re
cords in both transparent and nontrans
parent modes. That is, a transmission of 
the form 

STX ••• text ••• US DLE STX ••• text ••• DLE 
ETB 

is not permitted. 

Responses by 2780 to Abnormal Conditions 

There are two possible responses by the 
2780 to abnormal conditions occurring when 
the 2780 is receiving a transmission from 
the central computer: NAK and EOT. 

The 2780 sends a response of NAK for 
line errors. For example, the received 
message tlock may contain a parity error. 
The 2780 returns a NAK to request the 
central computer to retransmit. Another 
kind of line error may result in a 



received message block containing too many 
characters. (A user-program error could 
produce the sa.me result.) Again, the 2780 
returns a NAK to request retransmission. 
Clearly, if the user program has actually 
sent too many records or characters in one 
transmission, the user program must be 
corrected; no amount of retransmission 
could clear the error condition. 

The 2780 sends EOT in response to cer
tain user-pro'9ram errors that it can 
detect, such as failure to send a format 
record to the printer before sending print 
line records containing horizontal format 
control, or sending too many characters in 
a record. 

The 2780 also sends EOT when it detects 
certain internal eLrors, such as a punch 
jam, printer forms check, buffer parity 
check, etc. When these conditions occur, 
the 2780 immediately responds to the centr
al computer with EOT, signifying that the 
2780 operator must intervene before opera
tion can resume. 

Recovery from such a disruption depends 
on the user-program restart and recovery 
procedures and on the 2780 operator proce
dures. The olperator's instructions may, 
for example, tell him to prepare the 2780 
to expect retransmission of the message 
block to whic:h the 2780 responded with EOT. 
Or he may be instructed to prepare the 2780 
to receive a new message block, unrelated 
to the previc,us one. In any event, the 
operator's re!sponse and the user program's 
response to t.hese conditions should be 
consistent. 

In certain instances the 2780 will not 
immediately I:espond with EX>'!' when an inter
nal error OCc:urs. This happens only if the 
error conditi.on occurs during the printing 
or punching of the last record in a 
received mess:age block. Upon verifying 
that the last~ record in a block is free of 
error, the 21'80 responds with the appropri
ate acknowledgment to the central computer 

and overlaps processing of the last
received record with receipt of the next 
block. If an internal error occurs during 
processing of the last record, the 2780 
responds to the next block with an EOT. 
The 2780 operator can intervene to process 
the record on which the error actually 
occurred without retransmission of that 
record. The user program would then 
retransmit the next message block. 

A description of internal errors and 
operator procedures may be found in IBM 
2780 Data Transmission Terminal Component 
Description. 

In sending to the central computer, the 
2780 makes special use of the ENQ character 
to indicate the occurrence of an internal 
error. If a buffer parity or overrun error 
occurred in the message block it is send
ing, the 2780 sends a message block of the 
form: 

STX ••• text ••• US •••• text ••• ENQ 
(or) 

STX ••• text... ENQ 

A message ending with ENQ is invalid, and 
BTAM error recovery procedures automati
cally respond to the 2780 with a NAK char
acter. The 2780 then sends EOT to indicate 
that it is abo~ing transmission until the 
operator corrects the error condition. 

If an internal error occurs during pro
cessing of a record being readied ~or 
transmission to the central computer, it 
sends STX ENQ (with no text). The central 
computer and 2780 then exchange NAK and 
EOT, as above. 

When it receives the EOT, BTAM turns on 
bit 7 of the DECFLAGS field of the DECB and 
posts abnormal completion, with a code of 
X·41'. Subsequent transmission by the 
2780, after communication with the central 
computer is resumed, normally begins with 
the record on which the error occurred. 
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IBM 2790 DATA COMMUNICATION SYSTEM -- PROGRAMMING CONSIDERATIONS 

OS/VS BTAM supports Binary Synchronous Com
munication between a System/370 and an IBM 
2790 Data Communications System (via an IBM 
2715 Transmission Control Unit) over point
to-point (switched and nonswitched) and 
multipoint nonswitched line configurations. 

The 2715 is available in two models: 
local and remote. The local 2715 (2715 
Model 1) is attached directly to the multi
plexer channel of a System/370. A Binary 
Synchronous Module is provided in the 2715 
Model 1 to simulate a Binary Synchronous 
Communications Adapter, operating on a 
point-to-point nonswitched line. The 
remote 2715 (2715 Model 2) can be connected 
to an IBM 2701 Data Adapter Unit attached 
to a System/370 multiplexer or selector 
channel, or to an IBM 2703 Transmission 
Control attached to a System/370 multiplex
er channel. Communication between the 
System/370 and the 2715 (local and remote) 
follows the line control conventions of 
Binary Synchronous Communications. To the 
System/370 programmer, a local 2715 is 
indistinguishable from a remote 2715 
(operating on a point-to-point nonswitched 
line) • 

For detailed descriptions of the 2790 
system, see IBM 2790 Data Communication 
System Component Description. 

The transmission code supported is tran
sparent EBCDIC. When communicating with a 
System/370, the 2715 sends error informa
tion and diagnostic messages to the system. 
The type of message (error information or 
diagnostic) is indicated ina special head
er that precedes the message text and is 
transparent to the user. 

• Diagnostic messages are operator 
awareness messages that are printed on 
the Systeml370 console or the 2740, if 
available. These messages are the 
result of the 2715 completing 
diagnostics. 

• Error information messages are recorded 
on disk. These messages are sent when 
the 2715 has filled a sector of its 
integral disk with error information 
data or by user request. 

Note: If one of these diagnostic or error 
information messages is received by BTAM on 
a READ Initial operation, BTAM changes the 
optype to READ Continue and restarts the 
operation. The initial flag bit in the 
DECB is left on in this case. If one of 
these messages is received on a multipoint 
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READ Initial operation, the input area may 
contain the index byte and EOT. 

The READ, WRITE, and CONTROL options 
available for the 2715 are listed in Figure 
19. 

BTAM provides a set of macro instruc
tions to enable the user to describe the 
~rocessing that must be performed on his 
input. The 2715 cannot be prograrrmed by 
the user. IBM-supplied microcode in the 
2715 interprets processing requirements 
through a set of tables generated by the 
user-coded macros. 

There are 18 user macros that can be 
used with the 2790 System. Seven of the 
macros are for the basic system, four are 
for the Pulse Count feature, and seven are 
for the 2798 Guidance Display Unit. The 18 
macros, when assembled by the System/370 
Assembler, generate 21 types of tables. 
The tables are transmitted in object form 
to the 2715 by the user's BTAM program. 
These tables contain pointers and index 
values, as well as parameters used by the 
microcoded routines. (See Appendix M for a 
sample 2790 program.) 

2715 PULSE COUNT FEATURE 

The 2790 Data Communications System is a 
data collection and data communication sys
tem. The 2715 Pulse Count feature is pro
vided to allow the 2790 system user to 
dynamically control and monitor production 
work flow. This feature adds another major 
capability to the 2790 system. 

Some of the highlights of the 2715 Pulse 
Count feature are: 

• The 2793 Area station is the only area 
station in the 2790 system on which 
pulse counters can be attached. 

• Up to 63 counters are allowed on a 2793 
area station • 

• Up to 1008 counters are allowed on a 
2790 system. 

• These counters can have a decimal count 
from 0 to 29,999. 

• The READ/WRITE capability is available 
for all counters. 

• The overflow interrupt capability is 
available on all counters. 



• Implicit/explicit counter addressing at 
the DEU level is permitted. 

• Count testing can be performed on up to 
504 count~ers in the system. 

• Schedule readout capability is avail
able for up to 504 counters in the 
system. 

The 2715 Pulse Count feature has many 
possible uses. Some of tl1e functions that 
can be perfolc:med with it are: 

• Appendin9 counts automatically to 
transactions entered on a 2795/2796/ 
2797 Date! Entry Unit. 

• Monitorilllg the current progress of 
counters by requesting readouts of 
counters for printing at the 2740, the 
area sta'tion 1053 printer, or the 
System/3'10. 

• Setting counters to predetermined 
counts, .and when these counts are 
reached, automatic printouts of the 
counters are routed to the 2140, the 
area sta'tion 1053, or the System/370. 

• Monitoring for unassigned production 
with printout notification at the 2740, 
the area station 1053, or the 
System/370. 

• Monitoring counters on a scheduled 
basis and informing the user when a 
counter is not advancing. Printouts 
can be directed to the 2740, area sta
tion 1053, or the System/370 to alert 
the us er of such "no- count" production 
condi tion s. 

• Readout of counters on a scheduled 
basis for analysis by users. 

• Scheduling up to 15 user-selected time 
schedules for flexibility in implement
ing the "count test" and "scheduled 
readout" functions described above. 

Counter Testing 

Two types of counter testing can be auto
matically pE~rformed by the 2715 if the user 
so desires. The user specifies one of 15 
possible test schedules for each of 504 
counters by means of the user table. He 
can also specify the type of count testing 
that is to be automatically performed on 
each of up t~o 504 counters. The 2115 will 
scan the COlmter table and perform one of 
two count tE~StS, "no count" or "unassigned 
production," depending on what the user 
specifies ill the tables and also whether or 
not count testing is enabled. 

The user has the ability to enable or 
disable count testing from either the 
System/370 or the 2790 DEUs via user
specified transaction lists. When 
initiated from a DEU, the desired action 
must be specified in the transaction list 
(CTRLIST macro). If explicit counter ad-
dressing is specified, this address must be 
within the data entry. Implicit counter 
addressing at a DEU implies counters 1 
through 32 only. All count test entries 
must be the last data entry from the DEU. 

The user can enable or disable count 
testing from the System/370 or the 2715 
operator's console for all counters on an 
area station, or all counters on the sys
tem. If the user disables count testing 
for all counters on the system, he can 
enable all counters and either have the 
2715 continue from the previous stop point 
in the timing of the schedules, or have the 
2715 reinitialize all schedules and start 
again. 

Three possible count testing actions can 
be initiated on an individual counter 
basis: 

1. No-count test can be started. The 
2715 automatically stops unassigned 
production testing in this case. 

2. Unassigned production test can be 
started. The 2715 automatically stops 
no-count test in this case. 

3. All count testing can be stopped. 

The no-count test informs the user that 
a counter is not advancing. The no-count 
test is executed on a user-defined schedule 
on an individual counter basis. When the 
2715 detects that a counter is not advanc
ing, a message signifying a no-count condi
tion is generated and routed to the 
destination defined by the user in the 
ROUTE operand of the ASCTR macro instruc
tion. The message indicates which counter 
has not advanced when it should have. The 
2115 then disables further no-count testing 
for that counter until the user has 
corrected the situation and has enabled 
further testing. count testing for all 
other counters remains in progress. 

The unassigned production test informs 
the user that a counter is advancing when 
it should not. The unassigned production 
test is executed on a user-defined schedule 
on an individual counter basis. When the 
2715 detects a counter advancing, a message 
signifying an unassigned production test 
condition is generated and routed to the 
destination designated by the user, in the 
ROUTE operand of the ASCTR macro instruc
tion. This message indicates which counter 
has advanced when it should not. The 2715 
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then disables further unassigned production 
testing for that counter until the user has 
corrected the situation and has enabled 
further testing. Count testing for all 
other counters remains in progress. 

Scheduled Counter Readout 

An individual counter readout function is 
provided so that the 2715 will automati
cally read up to 504 counters on user
defined schedules if the user so desires. 
The user specifies one of 15 possible sche
dules for each of up to 504 counters in the 
table macros (CTRGROUP and CTRSCHED). As 
the 2715 reads a counter, the transaction 
header is attached and the transaction is 
stored automatically on disk as deferred 
data. The transaction header contains the 
counter address and associated time stam~. 

The user can enable or disable scheduled 
readout from the System/370 or the 2715 
operator's console for all counters on an 
area station or all counters on the system. 
He can also enable or disable scheduled 
readout for a single counter from the 
System/370. If the user disables scheduled 
readout for all counters on the system, he 
can enable scheduled readout on all coun
ters and either have the 2715 continue from 
the previous stop point in the timing of 
the schedules or have the 2715 reinitialize 
all schedules and start again. 

DEU Set Counter Capability 

The,initiating transaction from a DEU con
sists of one or more data entries. For 
multiple data entries, the set counter 
fUnction is contained within the last data 
entry. There is no set counter capability 
on the 2795 DEU. Only the 2796 and 2797 
DEUs have this capability. The user 
selects the proper transaction list by set
ting the top left knob on the 2796 or the 
left knob on the 2797. (Transaction expan
sion may not be used.> The last step in 
the transaction list must be the counter 
appendage. The counter control byte in the 
counter appendage step of the transaction 
list specifies the set counter operation 
and also specifies whether or not implicit 
or explicit counter addressing is to be 
used. For implicit addressing, the user 
does not have to specify the counter 
address. The DEU address is automatically 
translated to a counter address. The user 
specifies the high-order byte of the 5-
digit value to which the counter, is to be 
set by turning the top right knob on the 
2796 or the right knob on the 2797 to the 
high-order digit of the value. This digit 
must be 0,1, or 2, because the value cannot 
exceed 29,999. The user specifies the low
order four digits of the counter va1ue in 
the four digit-rocker switches on the 2796 

154 OS/VS BTAM SRL 

or by keying them in on the manual entry 
digit keys of the 2797. 

Note: There are 6 possible manual entry 
positions on the 2797. Only the 4 low
order positions are used for the low-order 
value of the set counter operation. 

Explicit addressing requires that the 
counter address be contained in the data 
entry. Explicit addressing may be accomp
lished by DEU manual entry or by manual 
entry and card or badge entry. If manual 
entry is used, the lower left and lower 
right knobs on the 2796 or the two high 
order positions of the 2797 manual entry 
field specify the counter address. If 
rranual and card or badge entry are used, 
columns 77 and 78 of the card or columns 19 
and 20 of the badge must contain the count
er address. 

The status of a DEU-initiated set count
er operation is indicated via normal status 
reporting. Unsuccessful set counter tran
sactions initiated by a DEU are signified 
by raising the red error flag on the DEU 
Set counter functions may not be routed to 
ASLOG printer. 

CEU Read Counter Capability 

The initiating transaction from the DEU 
consists of one or more data entries. For 
a transaction that contains multiple data 
entries, the last data entry must contain 
the information necessary to initiate a 
read counter. The 2795, 2796, and 2797 
DEUs have the read counter capability. The 
user selects the proper transaction list by 
setting the left knob on the 2795 or 2797 
or the top left knob on the 2796. The last 
step in the transaction list must be the 
counter appendage. The counter control 
byte in the counter appendage step of the 
transaction list specifies the read counter 
operation to be performed, and also speci
fies whether implicit or explicit counter 
addressing is to be used. Read counter 
values are appended to the normal transac
tion and routed according to the user
defined routing designation in the transac
tion list. 

The read counter capability includes 
both implicit and explicit counter address
ing for all read operations except Read 
Group and Read Group Residual, for which 
explicit counter addressing must be used. 
The following read operations may be 
defined in the last step of the transaction 
list: 

• Read (single or group) 

• Read Residual (single or group) 



• Read and Reset (single counter) 

• Read and Set. (single counter) 

.For 2796 and 2797 only. 

For implicit counter addressing, the 
user does not~ have to specify the counter 
address. ThE! DEU address is automatically 
translated to the counter address. For 
explicit counter addressing, the user may 
manually set the lower-left and lower-right 
knobs on the 2796 to the counter address, 
or he may put: the counter address in 
columns 77 and 78 of the card or columns 19 
and 20 of thE~ badge. For the 2797, the 
user may manually enter the two digits for 
the counter clddress in the manual entry 
digit keys (these two digits must be left 
justified), ()r he may put the counter 
address in columns 77 and 78 of the card or 
columns 19 and 20 of the badge. Explicit 
counter addr4essing for the 2795 may only be 
specified fr4)m columns 77 and 78 of the 
card or colmnns 19 and 20 of the badge. 
Manual entry is not possible on the 2795. 

For explicit counter addressing on the 
Read Group or Read Group Residual, the user 
may manually set the lower-left and lower
right knobs .on the 2796 to the starting 
counter address, and the first two digit
rocker switches to the ending counter 
address, or he may put the starting and 
ending counter addresses in columns 77-80 
of a card or 19-22 of a badge. For the 
2797, the user may manually enter the two 
digits for the starting counter address 
followed by the two digits for the ending 
counter address in the manual entry digit 
keys (these four digits must be left justi
fied), or he~ may put the starting and end
ing counter addresses in columns 77-80 of a 
card or columns 19-22 of a badge. For the 
2795, the user must specify the starting 
and ending counter addresses in columns 
77-80 of a card or columns 19-22 of a 
badge. For a Read and Set operation, the 
user specifies the set counter value in the 
same way as for the set counter operation 
(transaction expansion may not be used), 
with the top right knob and the four digit
rocker switches on the 2796, or the right 
knob and thE~ four low-order digits from the 
manual entry digit keys on the 2797. 

The count,er transaction and count value 
may be loggE~d at any ar'ea station for 1053 
display by message routing, but the counter 
transaction must consist of only one step 
in addition to the counter appendage. Any 
of the read operations (except Read Group 
and Read Grc)up Residual) may be routed to 
an area station 1053 printer by implicitly 
or explicitly specifying the output 
destination. Read and Set operations 
(READSET) ma.y not be routed to the ASLOG 
printer. The implicit routing address is 

in the transaction list, while the explicit 
routing address is from the card or badge 
entry. Implicit message routing is done by 
using both the left and right knobs on the 
2795 and 2797 or the upper left and right 
knobs on the 2796 to address the transac
tion list. For explicit message routing to 
an area station 1053, the user must specify 
the 1053 address in columns 71 and 72 of 
the card or columns 13 and 14 of the badge. 
This applies to any DEU. 

Note: Transaction expansion is a prerequi
site to message routing. Storage expansion 
(32K) is a prerequisite to transaction 
expansion. 

Setting a counter to a certain value 
implies that the user wants to know when 
'the counter reaches that value. The set 
counter function sets a counter to a value 
of 29,999 minus the value specified, so 
that when the user-specified count is 
reached, the user is alerted to an overflow 
interrupt for that counter. The read coun
ter fUnction allows the actual value of the 
counter to be read. The read residual 
counter function allows the value of the 
counter to be subtracted from 29,999, so 
that the residual difference is read. 

For example, if a user sets a counter to 
a value of 10 and immediately performs a 
read counter function, the value read will 
be 29,989. If he immediately performs a 
read residual function on the counter, the 
value read will be 10. 

2715 TABLES 

There are 18 user macros that, when 
assembled, generate 21 types of tables to 
be transmitted in object form to the 2715. 
The types of tables are: 

• Table Definition Block. 

• Area Station Table. 

• Data Entry Unit Table. 

• Transaction Group Tables. 

• Transaction List Tables. 

• Area Station Sequence Table. 

• Area Station Counter Table. 

• Counter Table. 

• Schedule Table. 

• Data Entry Unit Sequence Table. 

• Data Entry Unit Index Table. 
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• System Parameter Table. 

• Transaction Table. 

• GDU List Table. 

• Parameter List Number Table. 

• Parameter List Table. 

• Display Guidance Table. 

• GDU Area Station Table. 

• GDU Sequence Table. 

• Identification Table. 

• Translate Table. 

Descriptions of these tables and the 
macros that generate them follow. 

Note: The user must assemble all his 
macros at the same time since the relation
ship among the tables is established by 
labels. 

Table Definition Block: The Table Defini
tion Block contains a pointer to each of 
the other tables. It is defined by the 
CONFIGUR macro instruction. 

Area Station Table (AS Table): The Area 
Station Table contains one entry per area 
station. Each entry is one byte and con
tains a numeric pointer that relates the 
specified area station to a particular 
transaction group within the Transaction 
Group Table. The maximum size of the AS 
Table is 100 bytes for a 2715 having 32K 
bytes of storage and 64 bytes for a 2715 
having 16K bytes of storage. The AS Table 
is defined by the AS macro instruction. 

Data Entry Unit Table (DEU Table): The 
Data Entry Unit Table contains one entry 
for each area station defined in the sys
tem. This entry (0-99) is used for all 
data entry units attached to the designated 
area station. If therE are no attached 
data entry units, the entry contains a 
value to indicate this condition. The DEU 
table is defined by the AS macro 
instruction. 

The position of the entry in the table 
is relative to the position of the area 
station address within the valid range of 
addresses. For example, the first entry in 
the DEU Table is for the data entry units 
attached to the area station with 10=0; the 
second for those attached to the area sta
tion with 10=1; etc. 

Each entry in the DEU Table is one byte 
and is used to gain access to the transac
tion group associated ~ith all the data 
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entry units attached to the area station. 
This indicates that all data entry units 
attached to an area station must use a com
mon transaction group. 

Transaction Group Table CTGROUP Table): 
Each transaction group consists of nine 
halfword (two-byte) entries that contain 
pointers to a transaction list or to anoth
er transaction group. Each entry corres
Fonds to a transaction code (a transaction 
key on an area station or the value of the 
left rotary knob on a 2795 or 2797 or the 
top left rotary knob on a 2796 Data Entry 
Unit). Each entry contains a pointer to a 
transaction list that defines the oFerating 
Frocedure associated with the specified 
transaction code. If nine transaction 
lists are not sufficient, an indication can 
be set in one or more of the transaction 
grouF entries to permit a transaction 
expansion fUnction in which a secondary 
value (the first digit of input from an 
area station or the value of the right hand 
rotary knob on a data entry unit) is used 
to index another transaction group. There
fore, it is possible for an area station or 
data entry unit to refer to nine TGROUP 
entries, any or all of which may indicate 
secondary indexing. This allows a data 
entry unit to perform a maximum of 81 dis
tinct transaction functions, while allowing 
81 functions for area stations (see TGROUP 
in the Macro Descriptions section). 

All area stations that have the same 
operating characteristics must refer to the 
same transaction group, using the area sta
tion address and the corresponding entry in 
the AS Table. The same is true for data 
entry units, using the area station address 
and the corresponding entry in the DEU 
Table. There can be up to 63 transaction 
groups, each of which uniquely specifies an 
area station or data entry unit caFability. 
The transaction groups are defined by 
TGROUP macro instructions. 

Transaction List Tables (TRLIST Tables): 
Each Transaction List Table consists of a 
three-byte identification and routing head
er field and either an internal message or 
from one to sixteen data entry steps. The 
header field determines the destination of 
the completed transaction. Each data entry 
step is generated by an ASLIST or DEULIST 
macro and determines whether checking is to 
be performed on the input. If an ASLIST 
macro generated a data entry step, the step 
contains the number of the next guidance 
light to be turned on (more than one gui
dance light number is included if the user 
chooses to include error checking in his 
transaction step, for example. via LENGTH 
and DIGIT operands of the ASLIST macro). 

A TRLIST Table is defined in anyone of 
three ways: 



• A TRLIST :macro followed by one or more 
ASLIST macro instructions, 

• A TRLIST macro followed by one or more 
DEULIST macro instructions, 

• A TRLIST macro followed by one or more 
ASLIST (DEULIST) macro instructions 
with specification for message routing 
with an internal message. 

The first Transaction List Table always 
refers to all IBM 1035 Badge Readers, if 
there are any on the system. 

Area Station Sequence Tacle (AS-SEQ Table): 
A transaction from an area station may com
prise a discrete number of processing steps 
(for example, badge, card, card). The AS
SEQ Table keeps track of the last step of 
the transaction entered from each area sta
tion. The AS-SEQ Table has one entry per 
area station.. Each entry is one byte and 
contains the step number (0-15). The maxi
mum size of t:he AS-SEQ Table is 100 bytes, 
one byte for each of the 100 possible area 
stations. The AS-SEQ Table is defined by 
the AS macro instruction. 

Area Station Counter Table (ASCTR Table): 
The Area Sta·tion Counter Table contains one 
entry per area station. Each entry is two 
bytes and contains a displacement to the 
group of counters in the Counter Table for 
that particular area station. Each entry 
also contains routing information for coun
ter overflow and count test response mes
sages. All counters attached to an area 
station have counter overflow and count 
test response messages routed to the same 
destination. 

Each entry in the Area Station Counter 
Table is use~d to gain access to the coun
ters in the Counter Table associated with 
this area st~ation. The displacement in 
each entry, plus the counter address, 
allows the 2715 to index to individual 
counters. Scheduled readout and count 
testing are performed at the individual 
counter levE~I. 

The maxu~um size of the Area Station 
Counter TabJLe is 202 bytes: 2 bytes for 
each of 100 area stations, plus 2 addition
al control bytes. This table is truncated 
at the highest assigned area station. 
Unassigned a.rea stations below the highest 
assigned ar.~a station require 2 bytes of 
unused main storage. However, the highest 
assigned ar4ea station with counters can be 
any assigned area station less than or 
equal to th,e highest assigned area station 
defined by the AS macro operand ID=n. The 
Area Station Counter Table is defined by 
the ASCTR macro instruction. 

Count.er Table (CTR Table): The Counter 
Table consists of 2 bytes of control infor
~ation for each counter in the system that 
requires testing. The table is organized 
cn a group basis. Each area station that 
has one or more counters (to be tested) 
constitutes a group. Each group is trun
cated at the highest counter address. 
Counters for which scheduled readout and 
count testing are not to be done require 2 
bytes each in the counter table if their 
addresses are less than the highest counter 
address. Only 504 counters can be defined 
in the Counter Table. The Counter Table is 
defined by CTRGROUP macro instructions. 
Each CTRGROUP macro defines a single 
counter. 

Schedule Table: The Schedule Table con
sists of 2 cytes for each user-defined 
count test schedule or readout schedule. 
The maximum number of schedules that can be 
defined is 15, so the maximum size of the 
Schedule Table is 30 bytes. These sche
dules determine the frequency (in minutes) 
with which the Counter Table entry will ce 
tested. Scheduled readout and count test 
operations can refer to any of the 15 sche
dules that are defined. The maximum fre
quency that can be specified is 2047. 

Data Entry Unit Sequence Table (DEU-SEQ 
Table): A transaction from a data entry 
unit may comprise a discrete number of 
steps. The DEU-SEQ Table keeps track of 
the last step entered from each data entry 
unit on the system. Each one-byte entry 
contains the step number (0-15) of the 
transaction initiated by each data entry 
unit. The maximum size of the DEU-SEQ 
Table is 1,024 bytes (one byte for each of 
the 1,024 data entry units available on the 
2790 system). The DEU-SEQ Table is defined 
cy the AS macro instruction. 

Data Entry Unit Index Table (DEU-INDEX 
Table): When a data entry is received from 
a data entry unit, the 2715 receives the 
area station address and the data entry 
unit address. The area station address is 
used as an index to the desired entry in 
the DEU-INDEX Table. (There is one entry 
per area station.) The one-byte entry in 
the DEU-INDEX Table contains a pointer to 
the desired entry in the DEU-SEQ Table. 
However, since the DEG-SEQ Table can be up 
to 1,024 bytes long, two additional hits 
are necessary. Using bits 6 and 7 of the 
corresponding entry in the DEU Table 
extends the addressing capability of the 
DEU-INDEX Table entry to the full 1,024 
~ossible entries of the DEU-SEQ Table. Use 
of the data entry unit address allows inde
xing to the specific counter associated 
with the data entry unit sending the tran
saction. The DEU-INDEX Table is defined by 
the AS macro instruction. 
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System Parameter Table: The System Param
eter Table has a fixed core location and 
maintains an index of other 2798 GDU table 
locations. The System Parameter Table con
tains the following information: 

System. error guidance: 
Invalid function error guidance 
Premature termination error guidance 
Monitor key error guidance 

Table pointers: 
GDU Sequence Table pointer 
Transaction Table pointer 
Parameter List Number Table pointer 
Identification Table pointer 
Translate Table pointer 
GDU AS Table pointer 

Identification characters: 
"Get- identification character 
"Store- identification character 

Counts: 
GDU list count 
Identifier count 

The System Parameter 
the CONFIGUR macro. 
table is determined 
operands. There is 
eter Table per 2790 

Table is generated by 
The infornation in the 

from the CONFIGUR macro 
only one System Par am
System with 2798 GDUs. 

Transaction Table: The Transaction Table 
is used to index the desired GDU list from 
a GOU operator entered transaction code. 
Each entry in the Transaction Table may 
contain a pointer to a GOU list associated 
with a transaction code. There are 100 
posstble transaction codes 50 there are 100 
possible entries in the Transaction Table. 
Each entry in the table is 2 bytes long for 
a maximum table size of 200 bytes. The 
table is truncated at the highest assigned 
transaction code. But for each entry 
skipped between zero and the highest 
assigned value two bytes of core are 
reserved, just as if this value had been 
assigned. Each entry in the Transaction 
Table is generated by a GDUTRANS macro. 

GDU List Table: The GDU List Table con
tains up to 100 GOU lists. Each GDU list 
entry will contain a transaction header, a 
variable number of GDU steps (up to 16), an 
all zero byte, and implicit text (ifspeci
fied). Each GOU list entry is generated by 
a combination of the TRLIST macro and from 
1 to 16 GDULIST macros. The TRLIST macro 
generates the transaction header. Each 
GDULIST macro generates a 5-byte GOU step 
with the following information: 

• A one-byte parameter list number. 

• Two bytes of normal guidance to be sent 
to the operator guidance panel on the 
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GDU. This guidance is used to light Q 

combination of 16 liqhts. 

• A two-byte display guidance pointer 
used to: 

a. Point to a display guidance message 
in the Display Guidance Table, or 

b. Point to an identifier in the Iden
tifier Table. 

Implicit text is defined in the last GDU
LIST macro in the GDU list entry. Each GOU 
list entry can contain a minimum of 10 
bytes and a maximurr. of 85 bytes plus impli
cit text. 

Parameter List Number Table: The Parameter 
list Numter TAtie contains up to 127 
addresses of the parameter lists. Each 
entry in the tatle is two bytes for a maxi
mum table size of 254 bytes. This table is 
generated by PARAMNUM macros, each of which 
generates a two-tyte entry. The table is 
truncated at the highest defined parameter 
list numter defined by the PLN operand of 
the PARA~NUM macro. 

Parameter List Table: The Parameter List 
Table contains up to 127 entries. The data 
in each Farameter list entry defines the 
types of checks that are performed on a 
data entry. The first two bytes of a 
parameter list contain a check field and a 
function field in which the checks and/or 
functions associated with this list are 
denoted. Following these two bytes are the 
check lists if any are required. These 
check lists provide the test information 
and error guidance for the checks performed 
on a data entry. The check lists are vari
able lengths, depending on the tests to te 
done. The parameter lists are packed 
decimal. Each parameter list is aenerated 
ty a PAR~LIST macro. 

Display Guidance Table: The Display Gui
dance Tatle contains the various messages 
used as display guidance for the GOUs on 
the lOOF. Each entry in the Display Gui
dance Table contains a length byte and from 
1 to 16 data bytes. Each entry in the 
table is generated by a DISPGUIO macro. 

Guidance Display Unit Area Station Table 
(GDUAS Table): The Guidance Display Unit 
Area Station Table, in conjunction with the 
GOU device address, contains pointers which 
Frovide entries into the GOU Sequence 
Table. Each entry is two bytes and is 
generated by the GOUAS macro. The maximum 
size of the GDUAS table is 200 bytes. This 
table is truncated at the highest assigned 
area station. Unassigned area st~tions 
below the highest assigned area station 
require two bytes of unused main storage. 



Guidance Display Unit Sequence Table: The 
Guidance Display Unit Sequence Table con
sists of one byte of zeros for each GOO on 
the 2790 sys1t.em. Each byte is used for 
inquiry display and GDU sequence. This 
table is gen1erated by the GDUTRANS macro. 

Identification Table: The Identification 
Table contains the areas to maintain the 
GDU identifi'ers. Fourteen bytes are 
generated fo:r each identifier. The total 
number of identifiers is specified in the 
System Parameter Table. This table is 
generated by the STEND macro. 

Translate Table: The Translate Table is 
used in conjunction with the translate 
function and contains a maximum of eight 
entries. Each entry contains a translate 
character, the length of the text into 
which it is to be translated, and from 1 to 
14 bytes of text. One byte of zeros fol
lows the last entry in the table. The 
maximum table size is 129 bytes. Each 
entry in this table is generated by a TRAN
SLAT macro. 

Loadinq the Tables 

The assembly output of the user macros is a 
set of table:s, in object form, needed for 
the 2715 int.ernal operation. The user mus
twrite a BT~M routine to load these tables 
into the 2715. During transmission of the 
object text from the Systeml370 to the 
2715, the user must include two headers 
before each card's data: a message header 
and a transa.ction header (Figure 39). The 
user must provide DLE STX in front of the 
message (seE~ format below). BTAM provides 
the ending c:haracters. All cards must be 
transmitted, one at a time, to the 2715. 

r---------T--------T-----------T-----------, 
IDS 1~1essagelTransactionlObject Cardl 
I L T IHeader IHeader I I 
I E X 12 bytesl8 bytes 180 bytes I L _________ J.. ________ .L ___________ .L ___________ J 

When loading the tables, the user must 
first be SUl::-e that the 2790 system is inac
tive. This is accomplished by using the 
defined cont.rol transactions to "stop 2790 
input" and 1:0 purge the disk of all 
deferred dat.a ("Read deferred data"). When 
activity at the 2715 has ceased, the user 
must initially send a "table load start" 
control transaction. This is followed by 
the transmission of the table object cards 
as "table load data" control transactions 
(see the Message Format section). 

Columns '13-80 of the object deck contain 
a program identification and a sequence 
number, which are checked by the 2715. The 
program identification (columns 73-76) is 
determined from a named TITLE card 

generated by the CONFIGUR macro instruc
tion. Both the identification and the 
sequence are checked by microcoded routines 
in the 2715. The completion of the data 
load is signaled by the END card (END in 
columns 2-4). After transmitting the END 
card, the user must send a "table load end" 
control transaction. If an error is found 
in either the program identification or the 
sequence field of any card, the table load 
is rejected. 

When transmitting the tables, the maxi
num message length is 128 bytes. When the 
last message of the table load has been 
sent, the user should transmit an EOT. The 
2115 bids for the line and then transmits a 
message indicating the status of the table 
load (see the Message Format section). The 
table load is rejected if any of the fol
lowing conditions occurs: 

1. Invalid program identification 
sequence field. 

2. Improper control field in transaction 
header. 

3. 2115 table size exceeds storage 
available. 

4. Data has not been purged from the 2115 
integral disk. 

5. The system is active. 

MACRO INSTRUCTIONS 

The macros coded for the 2190 System must 
be in the following order: 

• CONFIGUR 

• AS 

• GDUAS (optional) 

• TGROUP 

• ASCTR (optional) 

• CTRGROUP (optional) 

• CTRSCHED (optional) 

• GDUTRANS (optional) 

• PARAMNUM (optional) 

• PARMLIST (optional) 

• DISPGUID (optional) 

• TRANSLAT (optional) 

• TRLIST 
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• ASLIST 

• DEULIST (optional) 

• GDULIST (optional) 

• CTRLIST (optional) 

• STEND 

Configuration Macro (CONFIGUR): The Confi
guration macro generates the table defini
tion block that contains pointers to the 
other user tables. 

Area Station Definition Macro (AS): The 
Area Station Definition macro permits 
building an exhaustive list of all area 
stations present in the system. In addi
tion, each macro logically attaches area 
stations and data entry units to their 
associated transaction groups. 

Guidance Display Unit Area station Macro 
(GDUAS): The GDUAS macro is used to build 
an entry in the GDU Area Station Table. 

Transaction Group Macro (TGROUP): By cod
ing the Transaction Group macro, the user 
establishes a pointer to a set of transac
tion lists that can be associated with the 
transaction keys of a group of area sta
tions, with the left-hand knob positions of 
a group of 2795 or 2797 Data Entry Units, 
or with the top left-hand knob positions of 
a group of 2796 Data Entry Units. 

With each of the nine transaction keys 
on an area station, the operator can select 
up to nine transaction lists. With each 
position of the left-hand knob on a 2795 or 
2797 or of the top left-hand knob on the 
2796 Data Entry Unit, the operator can also 
select up to nine transaction lists (posi
tion 0 is reserved). Normally, each tran
saction key or position of the left-hand 
knob is associated with only one transac
tion list. Since groups of area stations 
and groups of data entry units usually have 
the same operating procedure, a given set 
of area stations must have corresponding 
transaction keys associated with identical 
transaction lists. 

Area Station Counter Macro (ASCTR): By 
coding the ASCTR macro, the user defines 
each area station that has pulse counters, 
and establishes a displacement to the coun
ter group in the Counter Table associated 
with each particular area station. In 
addition, the user defines routing informa
tion for counter overflow and count test 
response messages for all the counters on 
each area station. 

Counter Group Macro (CTRGROUP): By coding 
the CTRGROUP macro, the user can define two 
bytes of control information for each coun-
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ter on an area station for which scheduled 
readout or count testing is to be done. 

Counter Schedule Macro (CTRSCHED): The 
CTRSCHED macro defines the count test sche
dules and the readout schedules that can be 
used by all the counters on the system. 

Guidance Display Unit Transaction Macro 
(GDUTRANS): The GDUTRANS macro is used to 
build an entry in the Transaction Table. A 
GDUTRANS macro must be coded for every 
transaction code that will be used in com
rrunication with the 2798 GOUs. 

paramete,r List Number Macro (PARAMNUM): 
The PARA~NUM macro is used to define an 
entry in the Parameter List Number Table 
for use with 2798 GDUs. 

Parameter List Macro (PARMLIST): The PARM
lIST macro is used to generate an entry in 
the Parameter List Table. The data in this 
entry defines the types of checks that are 
performed on a data entry from a 2798 GDU. 

cisplay Guidance Macro (DISPGUID): The 
DISPGUID macro is used to define a display 
guidance message in the Display Guidance 
Table. 

Translate Table Macro (TRANSLAT): The 
TRANSLAT macro is used to build an entry in 
the Translate Table. 

Transaction List Macro (TRLIST): The Tran
saction List macro is used with the Area 
station List macro or the Data Entry Unit 
List macro to define a transaction, or it 
is used to define a user-specified message. 
The TRLIST macro enables the user to con
trol the destination of the completed tran
saction or a predefined message. Each 
transaction list has a DEU or AS transac
tion code associated with it. 

Area Station List Macro (ASLIST): When the 
transaction is to be initiated by an area 
station, the Transaction List macro is fol
lowed by one or more Area Station List 
~acros. The ASLIST macro is used to define 
one step of a transaction for a 2791 Area 
Station; the transaction code is the value 
of the transaction key pressed by the 
operator. 

Data Entry Unit List Macro (DEULIST): When 
the transaction is to be initiated by a 
data entry unit, the Transaction List macro 
is followed by one or more Data Entry Unit 
list macros. The DEULIST macro is used to 
define one step of a transaction for a data 
entry unit; the transaction code is the 
value of the left-hand rotary knob of a 
2795 or 2797 and of the top left-hand 
rotary knob of a 2796. 



Guidance Display Unit List Macro (GDULIST): 
The GDULIST Dlacro is used to define one 
step of a GDU transaction list for a 2791 
or 2793 Area Station with 2798 GDUs 
attached. 

counter List Macro (CTRLIST): When the 
transaction i.s to be initiated by a data 
entry unit, t.he TRLIST macro is followed by 
one or more DEULIST macros, and, optional
ly, by a CTRI,IST macro instruction. The 
CTRLIST macrCl defines the last step of a 
transaction for a data entry unit that is 
attached to Cl 2793 Area Station using pulse 
counters. 

Statement End Macro (STEND): The Statement 
End macro indicates the end of all use-r 
macros. 

Macro Descriptions 

The macros are arranged in the following 
section in the same order as they must 
appear in thE~ assembly. 

The macr~) must be assembled together. 
The first assembly statement must be the 
CONFIGUR maCJe'o (there must not be a TITLE, 
CSECT, or ST1~RT card). The last assembly 
statement must be the END card. There must 
not be any oither macros or code inserted 
into the ass4embly of the user tables. 

CONFIGUR (Colrlfiguration) Macro Instruction 

The CONFIGUR macro is used to generate the 
table defini ·tien block, which contains 
pointers to 1the 2715 tables. The format of 
the CONFIGUR macro is: 

r--------T--·-------T----------------------, 
I Name I Op~eration I Operand I 
~--------+---------+----------------------i 
I [symbol] I CONFIGUR {16} {NO } 
I I [CORE= 32 ] (,PC= YES] 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

[,GDU= {~~S h 
[,FUNCERR=(absexp, ... ) ] 
[,ENDERR=(absexp, ••• )] 
[,MONERR=(absexp, ••• )] 
[, GETID=absexp] 
[,STORID=absexp} 
[,IDCOUNT=absexp] 

I I {NO } I I (, INQDISP= YES ] L ________ ~ _________ ~ ______________________ J 

symbol 

CORE 

the name of the macro is optional. 

the CORE parameter specifies the 2715 
storage~ size. The only valid values 

PC 

GDU 

are 16 and 32. If an invalid value is 
specified, an MNOTE is issued and no 
code is generated. If the CORE param
eter is omitted, 16 is assumed. 

If CORE=16 is coded, then the size of 
all tables built must not exceed 1,280 
bytes. If CORE=32 is coded, then the 
size of all tables built must not 
exceed 4,096 bytes. The size of all 
tables built is calculated by using 
Figure 36. The size will be the total 
of all macros used. 

the PC operand indicates whether pulse 
count macros are coded in this assemb
ly. If PC=YES is specified, pointers 
to the Area Station Counter Table, the 
Counter Table, and the Schedule Table 
are included in the Table Definition 
Block. Coding PC=YES adds six bytes 
to the Table Definition Block. If 
PC=NO is coded, the pointers to the 
Area Station Counter Table, the Count
er Table, and the Schedule Table are 
omitted, but two bytes of zeros are 
added. If the PC operand is omitted, 
PC=NO is assumed. 

The PC operand is valid only if CORE= 
32 is specified. If PC=YES is coded 
and CORE=16 (or the CORE operand is 
o~itted), an MNOTE is issued and no 
code is generated. 

indicates whether 2798 Guidance Dis
play Units are used on the 2715. If 
this operand is omitted, GDU=NO is 
assumed. If GDU=YES is coded, CORE=32 
must also be specified. 

FUNCERR 
this operand indicates the error gui
dance that will be returned to the 
2798 GDU when the following invalid 
functions are recognized: 

• An invalid length is specified on a 
Ge~ Identifier function. Normally, 
the GDU operator keys the 'Get ID' 
character, the two digit identifier 
address, and the ENTER key upon ent
ering a GDU step having a get condi
tion in its function field. A~ in
valid length occurs when more than 
two characters are entered for the 
identifier address following the 
'Get ID' character. 

• An invalid length on a Translate 
function. This error occurs when a 
GDU step is entered that has a 
translate function associated with 
it and more than one keyed character 
is entered. 
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r--------T-----T--------------------------, 
I IMin. I I 
I I Bytes I I 
I Macro IUsed IAdditional Considerations I 
~--------+--~--+--------------------------~ 
ICONFIGUR 22 IAdd 4 if PC=YES. I 
I I Add 22 if GDU=YES. I 
I IAdd 14 times the number I 
I Icoded if IDCOUNT=n. 
I I 
lAS 4 IAdd 4 for each skipped 10 
I lin sequence. 
I IAdd 1 for each DEU 
I I attached. 
I I 
IGDUAS 1 Add 1 for each skipped ID 
I in sequence. 
I 
ITGROUP 
I 
I ASCTR 
I 
I 
I 
I 
ICTRGROUP 
I 
I 
ICTRSCHED 
I 
IGDUTRANS 
I 

18 

2 

2 

2 

2 

Add 2 for each skipped ID 
in sequence. 
Add 2 after last ASCTR 
macro. 

Add 2 for each skipped 
counter in sequence. 

For Each schedule. 

Add 2 for each skipped 
TRCODE operand. 

I 
IPARMLIST 2 IAdd 3 for CKLNGTH=. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
IDISPGUIDI 
I I 
I I 

1 

ITRANSLATI 16 
I 
ITRLIST 
I 
IASLIST 
I 
I 
IDEULIST 
I 
I 

5 

5 

5 

IAdd 3 for CKMOD11=. 
IAdd 3 for CKMOD10=. 
IAdd 8 for CKOR=. 
IAdd 3 for CKNONUM=. 
IAdd 3 for CKNUM=. 
IAdd 5 for CKRANGE= plus 1 
Ifor each position in 
CKRANGE field. 
Add 3 for CKAND= plus 1 
for each position in CKAND 
field. 

Add 1 for each text 
character. 

Add 1 for each implicit 
text character. 

Add 1 for each implicit 
text character. 

IGDULIST 5 IAdd 1 for each implicit 
I Itext character. 
I I 
ICTRLIST 5 IAdd 1 for each implicit 
I Itext character. 
I I 
ISTEND 0 IAdd 1 for each area sta-
I Ition in system if INQDISP= 
I I IYES in CONFIGUR macro. L ________ ~ _____ ~ __________________________ J 

Figure 36. 2115 Macro Storage Site 
Estimates 
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• An invalid address on a Get Identi
fier or Store Identifier function. 
This error occurs when the two digit 
identifier address is not in the 
Identifier Table, or the two digit 
identifier address bas not been 
specified. 

• A non-translatable character is 
specified on a Translate function. 
This error occurs when the character 
to be translated is not found in the 
Translate Table. 

• A non-numeric character is reco-
gnized during a range check. 

The value of each suboperand in this 
operand may range from 1 to 16 and up 
to 16 suboperands may be coded. This 
oFerand indicates exactly which lights 
on the Guidance Display Panel the user 
wants to turn on when the error 
occurs. (See Figure 31.) 

ENDERR 
this operand indicates the error gui
dance that will be returned to the 
2798 GDU when a premature termination 
occurs. A premature termination 
occurs when the number of characters 
received in a data entry from a 2198 
is not sufficient to complete all of 
the checks specified by this GDULIST 
macro (with exception of the CKLENGTH 
macro). The value of each suboperand 
in this operand may range from 1 to 16 
and up to 16 suboperands may be coded. 
This operand indicates exactly which 
lights on the Guidance Display Panel 
the user wants to turn on when the 
error occurs. (See Figure 31.) 

MONERR 
this operand indicates the error guid
ance that wil-l be returned to the 2798 
GDU when a Monitor key check error 
occurs. The value of each suboperand 
in this operand may range from 1 to 16 
and up to 16 suboperands may be coded. 
This operand indicates exactly which 
lights on the Guidance Display Panel 
the user wants to turn on when the 
error occurs. (See Figure 37.) 

Left Panel Right Panel r----------------, r------------------, 
I 1 I I 9 I 
~----------------~ ~------------------~ 
I 2 I I 10 I 
~----------------~ ~------------------~ 
I 3 I I 11 I 
~----------------~ ~------------------~ 
I 4 I I 12 I 
~---------------~ t------------------~ 
I 5 I I 13 I 
t----------------~ ~------------------~ 
I 6 I I 14 I 
~---------------~ t------------------~ 
I 1 I I 15 I 
t----------------~ ~------------------~ 
I 8 I I 16 I L ____________ ~---J L __________________ J 

Figure 31. 2198 GDU Guidance Panels 



r---------T-----------T--------T----------, 
1 1 Elexa- 1 1 Hexa- I· 
IKeyboard 1 dE~cimal 1 Keyboard I decimal 1 
I Character 1 Equivalent I Character I Equivalent 1 
~--------+---·-------+---------+----------i 

A Cl 2 1 F2 
B C2 3 I F3 
C C3 4 1 F4 
D C4 5 I F5 
E C5 6 1 F6 
F C6 7 I F7 
G C7 S I FS 
H CS 9 I F9 
I C9 TAB I 05 
J Dl NEWLINE I 15 
K D2 LINEFEEDI 25 
L D3 SPACE I 40 
M D4 I 4B 
N D5 + 1 4E 
o D6 'I 50 
P D7 I 5A 
Q DS $ I 5B 
R D9 • 1 5C 
S E2 I 5E 
T E3 I 60 
U E4 / I 61 
V E5 , I 6B 
W E6 ? I 6F 
X E7 I 7A 
Y ES # I 7B 
Z E9 i I 7C 
o FO = I 7E 

I 1 I Fl I " I 7F L. ________ ~ _________ ~ _________ ~ _________ _ 

Figure 3S. 2:79S GDU Keyboard Character 
Conversion 

GETID 
this opE!rand specifies the GET Identi
fication character that is used for 
the GET Identifier function. The 
value 01: this operand is the hexadeci
mal equivalent of any of the charac
ters: A-Z, 0-9, and any of the spe
cial characters: $' - / , # ~ " 
: ? ! : • + TAB NEWLINE LINEFREED 
SPACE. (See Figure 3S.) 

STORID 
this op4~rand s pecif ies the Store Iden
tification character that is used for 
the Sto:r:e Identifier function. The 
value of this operand is the hexadeci
mal equivalent of any of the charac
ters: ~!\-Z, 0-9, and any of the spe
cial chaa racters: • $ , - / , # ~ " 
= : ? ! : • + TAB NEWLINE SPACE LINE
FEED. (See Figure 3S.) 

IDCOUNT 
this operand specifies the number of 
identifiers that will be used. The 
value of this operand may be from 0 to 
100. This operand must be coded if 
GDU=YES. Every time the 2715 is 
ICPLed, the predefined text 'NOT USED' 
will be defined in every identifier in 
the identifier table. The user should 

use the Store Identifier function 
prior to using the Get Identifier 
function after an ICPL if he ex~ects 
useful information to be in the iden
tifier table. 

INQDISP 
this operand indicates whether Inquiry 
Dis~lay will be used on the 2715. If 
this operand is omitted, INQDISP=NO is 
assumed. If INQDISP=YES is coded, 
CORE=32 must also be coded. 

AS (Area Station) Macro Instruction 

The AS macro is used to build an entry in 
the Area Station Table and the Data Entry 
Unit Table, and a corresponding entry in 
the Data Entry Unit Index Table. In each 
table, the position of the entry to be 
built relative to the beginning of the 
table is determined from the ID parameter. 
Each AS macro requires (4 + absexp) bytes 
of 2715 storage (absexp is the value of the 
DEGROUP operand). The format of the AS 
macro is: 

r--------T---------T----------------------, 
IName I Operation I Operand I 
~--------+---------+----------------------~ 
I (symbolllAS IID=abs~xp I 
I I I (,ASGROUP=symboll I 
I I I (, DEGROUP= (symbol, I 
I I I absexp)] I L-_______ ~ _________ ~ _____________________ _J 

symbol 

ID 

the name field is optional. 

each area station is assigned a spe
cific address (X'SO' - X'E3') at sys
tem installation time, and the value 
of "absexp" is the decimal representa
tion of that address (see Figure 39). 
ID is used to determine the position 
of an entry in the AS Table, DEU 
Table, and DEU-INDEX table. The value 
of the ID parameter must be from 0 to 
99 when CORE=32 in the CONFIGUR macro; 
however, all values in this range need 
not be specified. The value of the ID 
parameter must be from 0 to 63 when 
CORE=16 or when the CORE operand is 
omitted in the CONFIGUR macro: howev
er, all values in this range need not 
be specified. If one is omitted, a 
warning message is generated. The 
values 100 through 12S, which would 
generate hexadecimal values E4 through 
FF, are not valid. The AS macros must 
be in ascending sequence by ID. An AS 
macro found to be out of sequence or 
in error terminates the assembly of 
this macro instruction. The ID of a 
macro in error is subsequently handled 
the same as an omitted ID. 
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r------------T---------------T------------T---------------T------------T----------------, 
IValue of 10 I IValue of ID I IValue of 10 I I 
IParameter inl Valid IParameter inl Valid IParameter inl I 
lAS or GOUAS IAddresses of lAS or GDUAS IAddresses of lAS or GDUAS IValid Addresses I 
I Macro IArea Stations I Macro IArea Stations I Macro lof Area Stations I 
I (Decimal) I (Hexadecimal) I (Decimal) I (Hexadecimal) I (Decimal) I (Hexadecimal) I 
~------------+---------------+------------+---------------+------------+----------------~ o 80 33 A1 66 C2 

1 81 34 A2 67 C3 
2 82 35 A3 68 C4 
3 83 36 A4 69 C5 
4 84 37 AS 70 C6 
5 85 38 A6 71 C7 
8 86 39 A7 72 C8 
7 87 40 A 8 73 C9 
8 88 41 A9 74 CA 
9 89 42 AA 75 CB 

10 8A 43 AB 76 CC 
11 8B 44 AC 77 CD 
12 8C 45 AD 78 CE 
13 8D 46 AE 79 CF 
14 8E 47 AF 80 DO 
15 8F 48 BO 81 D1 
16 90 49 B1 82 02 
17 91 50 B2 83 D3 
18 92 51 B3 84 04 
19 93 52 B4 85 D5 
20 94 53 B5 86 06 
21 95 54 B6 87 D7 
22 96 55 B7 88 08 
23 97 56 B 8 89 D9 
24 98 57 B9 90 DA 
25 99 58 BA 91 DB 
26 9A 59 BB 92 DC 
27 9B 60 J BC 93 DD 
28 9C 61 I BD 94 DE 
29 9 D 62 I BE 95 DF 
30 9E 63 I BF 96 EO 
31 9F 64 I CO 97 E1 
32 AO 65 I C1 98 E2 

I 99 E3 L ___________ ~ _______________ ~ ____________ ~ _______________ ~ ____________ ~ _______________ _ 

Figure 39. AS or GDUAS Macro Id Parameter Decimal and Hexadecimal Equivalents 

ASGROUP 
the ASGROUP parameter is valid for the 
2791 only. The value of -symbol- is 
the name of the transaction group for 
this area station and must appear in 
the name field of a TGROUP macro. If 
the name does not appear, an assembly 
error occurs. The ASGROUP parameter 
builds an entry in the AS table. 

DE GROUP 
symbol 

the name of the transaction group with 
which the data entry units on this 
area station are associated is speci
fied by -symbol-. It must appear in 
the name field of a TGROUP macro; if 
not, an assembly error occurs. -sym
bol- builds an entry in the DEU Table. 
-symbol- must be identical to the name 
of the first (or only) TGROUP macro 
that defines a transaction group for 
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data entry units. That is, -symbol
must be the same as the name of the 
transaction group for the 2795s con
nected to this area station, or of the 
dummy transaction group that precedes 
the transaction group for the 2796s 
connected to this area station (see 
Figure 40 for examples). 

absexp 
the value of the absolute expression 
is the number of data entry units 
attached to this area station. This 
number must not exceed 32, since this 
is the maximum number of data entry 
units that can be attached to anyone 
area station. The value is used to 
build an entry in the DEU-INDEX table. 

The DEGROUP operand may be omitted if no 
data entry units are attached to this area 
station. The entries in the DEU table and 



r--------T---------T--------------------------------------------------------------------, 
1 Name 1 Ope~ration 1 Operands 1 
t--------t---·------t--------------------------------------------------------------------~ 1* DEFINING TRANSACTION GROUPS FOR BOTH 2795 AND 2796 DATA ENTRY UNITS 1 
I I 1 I 
1 lAS IID=59,DEGROUP=(GROUP1,5) (TOTAL OF 5 DEU'S) I 
IGROUP1 ITGHOUP ITC1=ATTENDNC,TC2=SETUP,TC3=PRODN, ••• (2795'S) I 
IGROUP2 ITGHOUP ITC1=~ESSAGE,TC2=RECEIPT,TC3=ISSUE, ••• (2796'S) I 
1 I I I 
1* DEFINING TRANSACTION GROUP TABLE FOR 2796 AND DU~~Y TRANSACTION GROUP TABLE FOR 2795 
I 1 I 
I lAS I ID=59,DEGROUP= (GROUP1,2) (TOTAL OF 2 2796'S) 
I GROUPl I TGROUP 1 TC1=MESSAGE (DUMMY TABLE FOR 2795' S) 
I GROUP 3 ITGFlOUP I TC1=MESSAGE,TC2=RECEIPT,TC3=ISSUE, ••• (2796's) 
1 1 I 
I. DEFINING TRANSACTION GROUP TABLE FOR 2795 ONLY 
I I I 
I I AS I ID=59, DEGROUP= (GROUP1, 3) (TOTAL OF 3 2795' S) 
IGROUP1 ITGROUP ITC=lATTENDNC,TC2=SETUP,TC3=PRODN,... (2795'S) 
I I 1 
1* DEFINING TRANSACTION GROUP FOR 2797 AND DU~MY TRANSACTION GROUP FOR 2795 AND 2796 
I I I 
I lAS IID=59,DEGROUP=(GROUP1,3) (TOTAL OF 3 2797'S) 
IGROUP1 ITGROUP I TC1=MESSAGE (DUMMY TABLE FOR 2795'S) 
I GROUP 2 ITGROUP I TC1=MESSAGE (DUMMY TABLE FOR 2796'S) 
I GROUP 3 ITGROUP ITC1=MESSAGE,TC2=RECEIPT,TC3=ISSUE, ••• (2797'S) L ________ ~ ___ • ______ ~ ___________________________________________________________________ _ 

Figure 40. Examples of Defining Transaction Group Tables for Data Entry Units 

the DEU-INDEX table corresponding to this 
area station are then defined with a value 
indicating there are no DEUs. The DEGROUP 
parameter must be coded for the 2793. 

GDUAS (Guidance Display Unit Area Station) 
Macro Instruction 

The GDU Area Station macro instruction is 
used to ,build an entry in the GDU Area Sta
tion Table. The position of the entry to 
be built rel,ati ve to the beginning of the 
table is det,ermined from the 10 operand. 
Each GDUAS macro requires 2 bytes of 2715 
storage. Tbe format of the GDUAS macro is: 

r--------T--·-------T----------------------, 
1 Name IOperationlOperand I 
t--------t--·-------+----------------------~ 
I (symbolllGDUAS IID=absexp, I 
I I I GDUNUMB=absexp I L ________ ~ _________ ~ ______________________ J 

symbol 

ID 

the name field of this macro is 
optional. 

each area station with attached 2798 
GDUs is aSSigned a specific address 
(X'80' - X'E3') at system installation 
time, and the value of 'absexp' is the 
decimal representation of that address 
(see Figure 38). ID is used to deter-
mine the position of an entry in the 
GDUAS 'I'able. The value of the ID 
operand must be from 0 to 99. The 
GDUAS macros must be in ascending 

sequence by ID. A GDUAS macro found 
to be out of sequence or in error ter
minates the assembly of this macro 
instruction. 

GDUNUMB 
this operand specifies the number of 
GDUs on this area station. The value 
of this operand can be from 1 to 16 
for a 2793 and from 1 to 12 for a 2791 
Model 3. 

Note: The GDUAS macro should only be coded 
for an Area station with 2798 GDUs 
attached. The GDUAS macro must be coded 
once for every area station with 2798 GDUs 
attached. 

TGROUP (Transaction Group) Macro 
Instruction 

The TGROUP (Transaction Group) macro 
defines entries in a TGROUP Table. Each 
keyword operand associates a transaction 
list with a transaction code. The maximum 
number of TGROUP macros allowed is 63. The 
TGROUP macro instructions must follow the 
last AS macro instruction coded. A macro 
sequence error occurs if they do not. Each 
TGROUP macro requires 18 bytes of 2715 
storage. 

The three types of data entry units 
(2795, 2796, and 2797) require separate 
transaction groups, one for all 2795s con
nected to an area station, followed by one 
for all 2796s connected to the same area 
station, and immediately followed by one 
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for all 2791s connected to the same area 
station. 

If all three types of DEUs are connected 
to the same area station, the user must 
code three TGROUP macro instructions. The 
first defines the transaction group for the 
2795s, the second defines the transaction 
group for the 2796s, and the third defines 
the transaction group for the 21.97s. If 
only 2797s are connected to the area sta
tion, three TGROUP macros must still be 
coded. The first two define dummy transac
tion groups and the third defines the 
transaction group for the 2797s. If only 
2796s are connected to the area station, 
two TGROUP macros must be coded. The first 
will be a dummy and the second will define 
the transaction group for the 2796s. If 
only 2795s are connected to the area sta
tion, one TGROUP macro must be coded. The 
dummy groups are required because the 2115 
microcoded routines expect to find the 
groups for the three types of DEUs in the 
same relative main storage position from 
the beginning of the user tables. 

Where two or more TGROUP macros are 
coded for the same area station, the name 
of the first macro must appear in the 
DEGROUP operand of the AS macro for that 
area station. The first operand of any 
dummy TGROUP macro must be identical to the 
first operand of the following non-dummy 
TGROUP macro for the same area station. 
Only one operand need be coded for dummy 
TGROUP macros. 

Figure 40 shows examples of how TGROUP 
macros may be coded. The format of the 
TGROUP macro is: 

r--------T--------~----------------------, 
IName IOperationlOperand I 
~--------+---------+----------------------~ 
I symbol ITGROUP I [TCn=(symboln[,E])] I l ________ ~ _________ ~ ______________________ J 

symbol 

Ten 

the name field is required for this 
macro instruction. 

if TCn=symboln is coded, the transac
tion code "n" is associated with the 
transaction list referred to by "sym
boln". At least one TCn operand must 
be present. An MNOTE is issued if all 
operands are omitted. The value of 
"n" must be between 1 and 9 inclusive. 
If TCn=(symboln,E) is coded, it indi
cates that this is a transaction 
expansion entry and that the transac
tion is associated with the transac
tion group referred to by ·symboln". 
The transaction group referred to by 
"symboln" must have transaction code 1 
defined. When using the transaction 
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expansion function, the format of the 
TGROUP referred to varies for area 
stations and data entry units. The 
first character of data received indi
cates the desired entry in the TGROUP 
Table. 

Each entry in the transaction gr~up 
referred to points to a transact~on 
list. If the transaction expansion is 
for an area station, the first step of 
each of these transaction lists must 
be identical. Transaction expansion 
must be used when generating the tran
saction list in which message routing 
is to be specified. A transaction 
expansion entry must not refer to 
another transaction expansion entry. 

ASCTR (Area Station Counter) Macro 
Instruction 

The ASCTR macro is used to generate the 
Area Station Counter Table. The Area sta
tion Counter Table requires two bytes of 
control information for each of up to 100 
area stations, plus two additional bytes, 
for a maximum of 202 bytes. This table is 
truncated at the highest assigned area sta
tion that is, the area station with the 
high~st ID. Unassigned area s~atio~s below 
the highest assigned area stat~on w~ll ~ach 
have two bytes defined in the Area Stat~on 
Counter Table by BTAM at assembly time. 
The highest assigned area station with 
counters can be any assigned area station 
less than or equal to the highest assigned 
area station that is defined by the AS 
nacro operand ID=n. 

Associated with each area station with 
counters is a displacement that provides 
for scanning of the counter table. This 
displacement is used with the c~un~e~ 
address to provide an index to ~nd~v~dual 
counter level control. Schedule readout 
and count testing are performed at the 
individual counter level. 

This macro also allows routing specifi
cation to be specified for counter overflo~ 
and count test response messages. All 
counters attached to an area station must 
have these messages routed to the same 
destination. 

The format of the ASCTR macro instruc
tion is: 

r--------T---------T----------------------, 
I Name I Operation I Operand I 
t--------+---------+----------------------~ 
I [symbol] I ASCTR IID=absexp, I 
I I IHIGHCTR=absexp, I 
I I I ROUTE=( CPU I 
I I I DISK I 
I I I (, LOG] I 
I I I (, ASLOG] I 
I I I (,EXTALRM) I 
I I I (, NEXTAS=absexp] I L ________ ~ _________ ~ _____________________ _J 



The macro is coded once for each area sta
tion with pulse counters. The maximum num
ber of ASCTR IllIacros that can be coded is 
100. 

symbol 

ID 

the name field is optional. 

specifies the decimal representation 
of the address of the area station on 
which pulse counters are available. 
The 1D operand is not required for all 
area sta1tions, but the ID operands 
must be in ascending sequence. An ID 
operand lout of sequence causes an in
valid taible assembly. The ID operand 
may have values from 0 to 99. 

HIGHCTR 
specifies the number of the highest 
counter ion this area station that 
scheduled readout or count testing may 
be perfo:rmed on. Values for the 
HIGHCTR operand may range from 0 to 
63, sinc'e only 63 counters are allowed 
on any given area station. A value of 
o indica'tes that no area station coun
ters use scheduled readout or count 
testing. 

ROUTE 

CPU 

DISK 

LOG 

specifies the destination of counter 
overflow and count test response mes
sages. At least one destination must 
be specified, and if only one is spec
ified, the parenthesis are not coded. 
The CPU and DISK suboperands are mutu
ally exclusive. 

specifies that counter overflow and 
count test response messages should be 
routed directly to the CPU. 

specifies that counter overflow and 
count test response messages should be 
routed to the 2715 integral disk. 

specifies that counter overflow and 
count test response messages should be 
routed to the 2740 attached to the 
2715. 

AS LOG 
specifies that counter overflow and 
count test response messages should be 
routed to the area station 1053 print
er from which the overflow was 
initiated. 

EXTALRM 
specifies that counter overflow and 
count test response messages should be 
routed to the 1053 printer on the area 
station from which the overflow was 
initiated, and that the external alarm 
contact closure at the area station 
should be activated. 

The above suboperands specifying routing 
information for counter overflow and count 
test res~onse messages need not be coded in 
any given order. 

NEXTAS 
specifies the decimal representation 
of the address of the next higher area 
station with pulse counters on which 
count testing or readout functions may 
be scheduled. The NEXTAS operand may 
have values from 0 to 99. This 
operand must be coded when HIGHCTR=O 
is coded, but is not necessary for any 
other HIGHCTR value. NEXTAS=O must be 
coded if there is no higher area sta
tion that has pulse counters on which 
count testing or readout functions may 
be scheduled. Unless NEXTAS=O is 
coded, the NEXTAS operand must be 
greater than the ID operand for this 
ASCTR macro. If the NEXTAS operand is 
greater than 0, the ASCTR macro 
referred to by the value of the NEXTAS 
operand must have a HIGHCT~ operand 
value greater than O. 

CTRGROUP (Counter Group) Macro Instruction 

The CTRGROUP macro is used to generate the 
Counter Table. The macro must be coded 
once for each counter in the system on 
which schedule readout or count test func
tions are to be performed. A CTRGROUP 
uacro must be coded for the counter whose 
value was specified in the HIGHCTR o~erand 
of the ASCTR macro instruction for this 
area station. The counter Table is 
organized on a group basis. Each group 
consists of the highest counter with sche
duled readout or testing and all counters 
(whether scheduled or unscheduled) below it 
cn the same area station. Each group is 
truncated at the highest counter scheduled 
for readout or testing, with a maximum of 
63 counters allowed per area station. The 
Counter Table consists of two bytes of con
trol information for each of these counters 
(scheduled and unscheduled) plus two addi
tional bytes at the end of the table. Up 
to 504 counters may be scheduled for the 
entire system. Each CTRGROUP macro defines 
two bytes of control information for a par
ticular counter. 

The format of the CTRGROUP macro in
struction is: 
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r--------T---------T----------------------, 
I Name IOperationlOperand I 
~--------+---------+----------------------~ 
l[symbolllCTRGROUP Ictrno, I 
I I I [s roJ, I 
I I I [cttestl , I 
I I I ID=abs exp I 
I I I [, SROENAB={NO }l I 
I I I YES I 
I I I I 

It: [,CTINIT= l~~L II I 
I I I UNASP ~ I L ________ ~ _________ ~ ______________________ J 

symbol 

ctrno 

sro 

the name field is optional. 

identifies the counter on which sche
dule readout or count testing is to be 
done. The value of the ctrno operand 
must be from 1 to 63; however, all 
values in this range need nut be spec
ified. All counters must be specified 
in ascending sequence. 

indicates which readout schedule is to 
be used for this particular counter. 
The value of the sro operand must be 
from 0 to 15. A 0 value indicates 
that schedule readout is not to be 
performed for this counter. If the 
sro operand is omitted, no schedule 
readout will be performed. This 
operand must not specify a test sche
dule greater than the highest test 
schedule defined by the CTRSCHED macro 
instruction. 

cttest 

ID 

indicates which count test schedule is 
to be used for this particular count
er. The value of the cttest operand 
must be from 0 to 15. A 0 value indi
cates that count testing is not to be 
done. If the cttest operand is 
omitted, count testing is not per
formed. This operand must not specify 
a test schedule greater than the high
est test schedule defined by the 
CTRSCHED macro instruction. 

specifies the decimal representation 
of the address of the area station on 
which this particular counter is 
defined. This operand is required. 

SROENAB 
specifies whether or not schedule 
readout is to be automatically started 
by the 2715 at ICPL time. If SROENAB= 
YES is coded, this indicates that 
schedule readout is to be automati
cally started by the 2715. Coding 
SROENAB=NO indicates that schedule 
readout is not to be automatically 
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started by the 2715; the user can 
initiate schedule readout with a con-

.trol request at a later time. 
SROENAB=YES must not be coded if the 
sro operand is 0 or is omitted. If 
the SROENAB operand is omitted, 
SROENAB=NO is assumed. 

CTINIT 
specifies an initial count test condi
tion that is to be started by the 2715 
after an ICPL for this counter. Cod
ing CTINIT=UNASP indicates that unas
signed production testing is to be 
started by the 2715. Coding CTINIT= 
NCT indicates that no-count testing is 
to be started by the 2715. Coding 
CTINIT=NULL indicates that neither 
unassigned nor no-count testing is to 
be started by the 2715 for this count
er. CTINIT=UNASP or CTINIT=NCT must 
not be coded if the cttest operand is 
o or is omitted. If the CTINIT 
operand is omitted, CTINIT=RESET is 
assumed. Count testing can be 
initiated later by a control request 
if it is not automatically started at 
ICPL time. 

CTRSCHED (Counter Schedule) Macro 
Instruction Instruction 

The CTRSCHED macro defines the count test 
schedules and the readout schedules to be 
used by all the pulse counters in the 2790 
System. The count test and readout sche
dules may be any of 15 possible schedules 
in the Schedule Table. The format of the 
CTRSCHED macro instruction is: 

r--------T---------T----------------------, 
I Name I Operation I Operand I 
~--------+---------+----------------------~ 
I [symbolllCTRSCHED Isched,... I L ________ ~ _________ ~ _______________________ J 

symbol 

sched 

the name field is optional. 

specifies a count test schedule or 
readout schedule in minutes. This 
operand must be coded once for each 
schedule interval to be defined, but 
the maximum number of schedules that 
can be coded is 15. The value of this 
operand must be between 1 and 2047. 

GDUTRANS (Guidance Display Unit 
Transaction) Macro Instruction 

The GDU Transaction macro is used to build 
an entry in the Transaction Table. The 
position of the entry to be built relative 
to the beginning of the table is determined 
from the TRCODE operand. A GDUTARNS macro 
must be codea for every transaction code 
that will be used in communication with the 
2798 GDUs. Each GDUTRANS macro requires 



two bytes of 2715 storage. The format of 
the GOUTRANS lmacro is: 

r--------T---·-----~----------------------, 

I Name I Ope:ration I Operand I 
~--------+---,------+----------------------~ 
I [symbol] I GOU'l'RANS I TRCODE=absexp, I 
I I I TRLIST=symboln I L ________ .1 ___ , ______ .1 ______________________ J 

symbol 
the name field of this macro is 
optional. 

TRCOOE 
this operand is the value of a tran
saction code. Each transaction code 
is associated with a particular GOU 
List. The TRCODE operand is used to 
determine the position of an entry in 
the Transaction Table. The value of 
the TRCOOE operand must be from 00 to 
99. However, all values in this range 
need not be specified. The GDUTRANS 
macros must be in ascending sequence 
by TRCODE operands. A GOUTRANS macro 
found to be out of sequence or in 
error terminates the assembly of this 
macro instruction. 

TRLIST 
this operand associates a GOU transac
tion· list with the transaction code 
indicated in the TRCOOE operand. The 
transaction list (TRLIST) referred to 
by 'symboln' is associated with the 
TRCOOE operand. 

PARAMNUM (Parameter List Number) Macro 
Instruction 

The PARAMNUM macro is used to define an 
entry in the Parameter List Number Table 
for use with 2798 GOUs. The Parameter List 
Number macro is coded once for every param
eter list defined by the user with the PAR
MLIST macro. Up to 127 PARAMNUM macros can 
be coded. This macro requires two bytes of 
2715 storage. The format of the PARAMNUM 
macro is: 

r--------T---·------T----------------------, 
I Name I OpE!ra tion I Operand I 
~-------+---.------+----------------------~ 
I [symbol] I PM~AMNUM I PLN=absexp, I 
I I I PARMLST=symboln I L ________ .1-__ . ______ .1 ______________________ J 

symbol 

PLN 

the namE! field of this macro is 
optional. 

this opE!rand specifies the parameter 
list number that is to be associated 
with thE! parameter list referred to by 
the PARMLST operand. The value of 
this opE!rand must be between 1 and 

127. The PARAMNUM macros must be in 
ascending sequence by PLN. A PARAMNUM 
macro found out of sequence or in 
error terminates the assembly of this 
macro instruction. The value of the 
PLN operand must be 1 greater than the 
PLN operand of the previous PARAMNUM 
macro. 

PARMlST 
this operand specifies the name of a 
parameter list defined by a PARMLIST 
macro. 

PARMLIST (Parameter List) . Macro Instruction 

The PARMLIST macro is used to generate an 
entry in the Parameter List Table. The 
data in the parameter list defines the 
types of checks that are to be performed on 
a data entry from a 2798 GOU. The entries 
in the Parameter List Table to be used by 
the 2715 are selected by a pointer from the 
Parameter List Number Table. Every PARM
LIST macro must be referred to by a PARMLST 
operand in the PARAMNUM macro. The size of 
the Parameter List entry is varaible 
depending on the type of tests requested. 
The format of the PARMLIST macro is: 

r------T---------T-----------------------------, 
I Name I Operation I Operand I 
~------+---------+-----------------------------~ 
symbol PARMLIST (CKLNGTH=(length-absexp, I 

errguidance-absexp,···)]1 
NO I 

(,CKMONKY= YES ] I 
(, CKMODll= (length-absexp, I 

position-absexp,t 
errguidance-absexp, ••. )] 

[,CKRANGE=(positionl-absexp, 
position2-absexp, 

hilowchars-absexp, ••. )] 
[,LOWGUID=(absexp, ••. )] 
(,HIGUID=(absexp, ••• )] 

ERROR 
[,RNGETST= DATA 
(,CKMOD10=(length-absexp, 

position-absexp, 
errguidance-absexp, ••. )] 

(, CKOR= (position-absexp, 
checkcharl-hexchar, ••• 

checkcharn-hexchar)] 
[,ORGUID=(absexp, .•• )] 
(,CKAND=(positionl-absexp, 

position2-absexp, 
checkcharl-hexchar, ••. 

checkcharn-hexchar)] 
[,ANDGUID=(absexp, .•• )] 
[,CKNONUM=(positionl-absexp, 

position2-absexp, 
errguidance-absexp, ••• ») 

I,CKNUM=(positionl-absexp, 
position2-absexp, 

errguidance-absexp, •.• )]/ 
NO I 

(, TRANSL= YES ] I 
NO I 

(,IDENT= YES ] I L______ ---______ ~ _____________________________ J 
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symbol 
the name field must be specified and 
must be the same name as defined by 
the PARMLST operand in the PARAMNUM 
macro. 

CKLNGTH 
this operand causes the 2715 to check 
the data entry to determine if it is 
the length specified. 

length 
this suboperand specifies the length 
of the data entry and its value may be 
from 1 to 17. 

Note: The first byte in the data 
entry is the Operational Status byte 
that is generated by the 2715. There
fore, the value specified by the 
length suboperand will always be one 
more than the number of characters 
entered by the GDU operator. For 
example, if the user doesn't expect 
any characters to be entered from the 
GDU keyboard he must assign a value of 
1 to the length suboperand. 

errguidance 
this suboperand specifies the error 
guidance that is returned to the 2798 
GDU if the data length is incorrect. 
The value of each suboperand may be 
from 1 to 16 and up to 16 suboperands 
may be coded. Each suboperand repre
sents a light on the guidance panel 
that is turned on when a CKLNGTH error 
condition exists. (See Figure 37.) 

Example: If the user coded CKLNGTH=(8, 
2,4,16) and the GDU operator entered 
any number of characters other than 7, 
then the error guidance lights for 
lines 2 and 4 on the left panel and 
line 16 on the right panel will be 
turned on. 

CKMONKY 
this operand indicates whether the 
2715 will check to determine if the 
2798 Monitor key is on. If CKMONKY= 
YES is coded, the 2715 checks that the 
Monitor key is on. If a Monitor key 
error is encountered when CKMONKY=YES, 
the error guidance, as specified by 
the MONERR operand in the CONFIGUR 
macro, is returned to the 2798 GDU. 

CKMOD11 
this operand causes the 2715 to per
form a modulus 11 check on the field 
specified and tests the data in the 
field to ensure that it is numeric. 
The last position in the specified 
field must contain the self-check 
character. A detailed description of 
modulus 11 checking can be found in 
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ComFonent Description: IBM 2790 Data 
Communication System, GA27-3015. 

length 
this suboperand specifies the length 
of the modulus 11 check field. The 
value of this suboperand may be from 1 
to 15. The length does not include 
the self-check character. 

position 
this suboperand specifies the starting 
position of the modulus 11 check 
field. The value of this suboperand 
may be between 2 and 16. 

errguidance 
this suboperand specifies the error 
guidance that is returned to the ~798 
GDU if the modulus 11 check is not 
satisfied. The value of each sub
operand may be from 1 to 16 and up to 
16 suboperands roay be coded. Each 
suboperand represents a light on the 
guidance panel that is turned on when 
a CKMOD11 error condition exists. 
(See Figure 37.) 

Example: CKMOD11=(6,2,2,10,14) will 
result in a modulus 11 check of a 7 
digit field (the seventh digit is the 
self-check digit) starting at GDU data 
entry position 2. If the self-check 
digit does not satisfy the modulus 11 
check, the error guidance lights for 
line 2 on the left panel and lines 10 
and 14 on the right panel will be 
turned on. 

CKRANGE 
this operand causes the 2715 to check 
the specified field to ensure that it 
is neither less than the specified low 
test value nor higher than the speci
fied high test value. This check also 
tests the data to ensure that it is 
numeric. 

position1 
this suboperand specifies the starting 
position of the field for which the 
range check is performed. The value 
may be from 2 to 17. 

position2 
this suboperand specifies the last 
position of the field for which the 
range check is performed. The value 
may be from 2 to 17. 

hilowchars 
this suboperand specifies the high and 
low test digits (0-9) for each charac
ter in the field. Up to 16 'hilow
chars' may be coded. If the high and 
low test digits coded for a position 
of a field are the same digit, the 



2715 will check that the test position 
is indeed that digit. 

Example: CKRANGE=(8,10,91,80,63) will 
cause thE~ 2715 to check for a 3 digit 
number st.arting in data entry position 
8 and ending in position 10. The 3 
digit number in positions 8 thorugh 10 
must be greater than or equal to 103 
and less than or equal to 986. 

LOWGUID 
this operand specifies the error gui~ 
dance thclt is returned to the 2798 GDU 
if the specified field in the CKRANGE 
check is lower than the low test 
value. ~~he value of each suboperand 
may be flrom 1 to 16 and up to 16 sub
operands may be coded. Each value 
represent.s a light on the guidance 
panel that is turned on when the low 
test condition exits. (See Figure 
37.> 

Example: From the example associated 
with the CKRANGE operand, the user may 
code LOWGUID=(8,9) to inform the GDU 
operator if the number he entered at 
the 2798 GDU is less than 103. If the 
number is less, the error guidance 
lights for line 8 on the left panel 
and line 9 on the right panel will be 
turned Oltl. 

HIGUID 
this opelC'and specifies the error gui
dance th4it is returned to the 2798 GDU 
if the specified field in the CKRANGE 
check is higher than the high test 
value. 'rhe value of each suboperand 
may be f:rom 1 to 16 and up to 16 sub
operands may be coded. Each value 
represents a light on the guidance 
panel th4it is turned on when the high 
test condition exists. (See Figure 
37.> 

Example: From the example associated 
with the CKRANGE operand, the user may 
code HIGUID=(10,12) to inform the GDU 
operator if the number he entered at 
the 2798 GDU is greater than 986. If 
the number is greater, the error gui
dance lights for lines 10 and 12 on 
the right panel will be turned on. 

RNGETST 
this ope.rand indicates the action to 
be taken when the data entry fails to 
comply with a CKRANGE check. If 
RNGETST=ERROR is coded and the CKRANGE 
fails, the data entry is not accepted 
and the desired error guidance is 
returned to the 2798 GDU. If RNGETST= 
DATA is coded and the CKRANGE fails, 
the data entry is accepted and the 
desired error guidance is returned 
with the normal guidance for the next 

step. RNGETST is the only error con
dition for which data can be accepted. 

CKMOD10 
this operand causes the 2715 to per
form a modulus 10 check on the field 
specified and tests the data in the 
field to ensure that it is numeric. 
The last position in the specified 
field must contain the self-check 
character. A detailed description of 
modulus 10 checking can be found in 
Component Description: IBM 2790 Data 
Communication System, GA27-3015. 

length 
this suboperand specifies the length 
of the modulus 10 check field. The 
value of this suboperand may be from 1 
to 15. The length does not include 
the self-check character. 

position 
this suboperand specifies the starting 
position of the modulus 10 check 
field. The value of this suboperand 
may be from 2 to 16. 

errguidance 

CKOR 

this suboperand specifies the error 
guidance that is returned to the GDU 
if the modulus 10 check is not satis
fied. Each value of this suboperand 
may be from 1 to 16 and up to 16 sub
operands may be coded. Each sub
operand represents a light on the gui
dance panel that is turned on when 
CKMOD10 error condition exists. (See 
Figure 37.> 

Example: CKMOD10=(4,1,16) will result 
in a modulus 10 check of a 5 digit 
field (the fifth digit is the' self
check digit> starting at GDU data 
entry position 1. If the self-check 
digit does not satisfy the modulus 10 
check, the error guidance light for 
line 16 on the right panel will be 
turned on. 

this operand causes a check by the 
2715 to ensure that the character 
received in the pos~tion specified in 
the data entry is one of the check 
characters specified by the user. 
There may be one to five unique check 
characters associated with this test 
and only one must compare. 

position 
this suboperand specifies 
in the data entry that is 
the character comparison. 
of this suboperand may be 
17. 

the position 
checked for 
The value 

from 2 to 
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checkchar1,checkcharn 
each suboperand defines a check char
acter. From 1 to 5 of these sub
operands may be coded. The value of 
the suboperand may be the hexadecimal 
equivalent of any of the characters: 
A-Z, 0-9, or any of the special chara
cter s: • $ , - / , # " Il = : ? ! ; • 
+ SPACE TAB NEWLINE LINEFEED. (See 
Figure 38.) 

Example: CKOR=(3,D3,F5,7C,61) will 
check the fourth data entry position 
(the third character entered by the 
operator) to ensure that is contains 
one of the characters: L, 5, ~, or /. 
If the character is not one of the 
four specified, the user may code the 
following operand. 

ORGUID 
this operand specifies the error gui
dance that is returned to the 2798 GDU 
if the CKOR check indicates an error. 
The error occurs when the character in 
the specified data entry position does 
not equal any of the check characters. 
The value of each suboperand may be 
from 1 to 16 and up to 16 suboperands 
may be coded. Each value represents a 
light on the guidance panel that is 
turned on when a CKOR error condition 
exists. (See Figure 37.) 

Example: From the example associated 
with the CKOR operand, the user may 
code ORGUID=(2,3,4) to inform the GDU 
operator if the third character he 
entered at the 2798 GDU is not equal 
to one of the specified characters. 

CKAND 

If the character is not equal, the 
error guidance lights for lines 2, 3, 
and 4 on the left panel will be turned 
on. 

this operand causes the 2715 to check 
the characters received in the conse
cutive positions specified to ensure 
that they match ~ll of the specified 
check characters. 

position1 
this suboperand specifies the starting 
position of the field for which the 
CKAND compare is started. The value 
of this suboperand may be from 2 to 
17. 

position2 
this suboperand specifies the last 
position of the field for which the 
CKAND compare occurs. The value of 
this suboperand may be from 2 to 17. 

checkchar1,checkcharn 
each suboperand defines a check char-
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acter and from 1 to 16 characters may 
be coded. The value of the suboperand 
may be the hexadecimal equivalent of 
any of the characters: A-Z, 0-9, or 
any of the special characters: • $ , 
- / , # " ~ = : ? ! ; • + SPACE TAB 
NEWLINE LINEFEED. (See Figure 38.) 

Example: CKAND=(7,10,C2,E3,C1,D4) 
will check the consecutive data entry 
positions 7 through 10 to ensure they 
contain the characters B, T, A, and M 
in that order. If an error occurs, 
the user may code the following 
operand. If the hexadecimal value 
X'OO' is used as a check character, 
the character in the corresponding 
position of the data field will not be 
checked. 

Example: CKAND=(2,5,C1,C2,00,C3) will 
check data entry positions 2, 3, and 5 
to ensure they contain the characters 
A, B, and C in that order. The char
acter in data entry position 4 will 
not be checked. 

ANDGUID 
this operand specifies the error gui
dance that ,is returned to the 2798 GDU 
if the CKAND check indicates an error. 
This error occurs when the characters 
received in the consecutive positions 
specified do not match all of the 
specified check characters. The value 
of each suboperand may be from 1 to 16 
and up to 16 suboperands may be coded. 
Each value represents a light on the 
guidance panel that is turned on when 
a CKAND error condition exists. (See 
Figure 37.J 

Example: From the example associated 
with the CKAND operand, the user may 
code ANDGUID=9 to inform the GDU 
operator if the specified characters 
do not match. If the characters do 
not match, the error guidance light 
for line 9 on the right panel will be 
turned on. 

CKNONUM 
this operand causes the 2715 to check 
a specified field to ensure that no 
numeric characters are received. 

position1 
this suboperand specifies the starting 
position of the field to be checked. 
The value may be from 2 to 17. 

position2 
this suboperand specifies the last 
position of the field to be checked. 
The value may be from 2 to 17, but 
must be greater than or equal to the 
'position1' suboperand. 



errguidance 
this sutoperand specifies the error 
guidance that is returned to the GDU 
if a numeric character is received and 
a CKNONUM check is performed. The 
value of each suboperand may be from 1 
to 16 and up to 16 suboperands may be 
coded. Each value represents a light 
on the guidance panel that is turned 
on when the CKNONUM error condition 
exists. (See Figure 37.) 

Example: CKNONUM=(2,17,3,6) causes 
the 2715 to check positions 2 through 
17 of the GDU data entry to ensure 
that all the characters are non
numeric. If any of the characters in 
the specified positions are numeric, 
the error guidance lights for lines 3 
and 6 on the left panel will be turned 
on. 

CKNUM 
this ope~rand causes the 2715 to check 
a specified field to insure that all 
numeric characters are received. 

position1 
this suboperand specifies the starting 
position of the field to te checked. 
The value may be from 2 to 17. 

position2 
this suboperand s~ecifies the last 
position of the field to be checked. 
The value may be from 2 to 17, but 
must be greater than or equal to the 
'position1' suboperand. 

errguidance 
this sut~perand specifies the error 
guidanc€~ that is returned to the GDU 
if a non-numeric character is received 
and a CKNUM check is performed. The 
value of each suboperand may be from 1 
to 16 and up to 16 suboperands may be 
coded. Each value represents a light 
on the guidance panel that is turned 
on when the CKNUM error conditio~ 
exists. (See Figure 37.) 

Example: CKNUM=(8,8,15) causes the 
2715 to check position 8 of the GOU 
data ent.ry to ensure that the charac
ter in this position is numeric. If 
the chaz:·acter in the specified posi
tion is non-numeric, the error gui
dance light for line 15 on the right 
panel wi.ll be turned on. 

TRANSL 
this ope~rand indicates if the transl
ate func:tion will be performed on the 
transaction step that uses this param
eter list. If TRANSL=YES is coded, 
the translate function will be used. 
If TRANSL=NO is coded, or the operand 
is omitted, the translate function 

IDENT 

will be used. This o~erand can not be 
used if any other operand in the PARM
LIST macro except CKMONKY is used. 
The TRANSL and IDENT operands are 
mutually exclusive. 

this operand indicates if a store or 
get identifier function may be per
formed on the transaction step that 
uses this parameter list. If IDENT= 
YES is coded, the store or get identi
fier function may be used. If IDENT= 
NO is coded or the operand is omitted, 
the store or get identifier function 
may not be used. Other checks may be 
s~ecified. The IDENT and TRANSL 
operands are mutually exclusive. 

Note: Only three of the following 
seven check operands can be coded on a 
PARMLIST macro: 

CKMOD11 
CKRANGE 
CKMOD10 
CKOR 
CKAND 
CKNONUM 
CKNUM 

The CKLNGTH and CKMONKY operands may 
be coded on any PARMLIST macro, regar
dless of how many other check operands 
are coded. 

Only one check cay be performed on a 
given data position in the 2798 GDU 
data entry. The seven check operands 
listed above must not overlap. A par
ticular position in the data entry 
cannot be covered by more than one 
check. This does not apply to either 
the CKLNGTH or CKMONKY operands. 

DISPGUID (Display Guidance) Macro 
Instruction 

The DISPGUID macro is used to define a dis
~lay guidance message in the Display Gui
dance Tatle. A DISPGUID macro must be 
defined for every display guidance message 
the user defines. The desplay guidance 
address in the GDU step of the GDU list is 
used by the 2715 to address a particular 
display guidance message in the Display 
Guidance Table. The DISPGUID macro 
requires from 2 to 17 bytes of 2715 
storage. The format- of the macro is: 

r--------T--------~----------------------, 
I Name I Operation I Operand I 
.--------+---------+----------------------~ 
I (symbol] \DISPGUID IDISPMSG='text' I 
I I I {YES} I 
I I I [, SUPPRES= NO] I l ________ ~ _________ ~ ______________________ J 
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symbol 
the name field of this macro is 
optional. 

DISPMSG 
this operand defines a user specified 
display guidance message. The text 
must not exceed 16 characters. 

SUPPRES 
this operand indicates whether the 
display guidance message is returned 
to the 2715 after it is displayed at 
the GDU display guidance and the 
operator presses the GDU Enter Key. 
Coding SUPPRES=YES or omitting the 
operand indicates that the defined 
data that was written to the GDU by 
the 2715 is not to be returned with 
the operator added data to the 2715. 
Only that data inserted by the GDU 
operator will be returned. Coding 
SUPPRES=NO will cause the defined data 
and operator inserted data to be 
returned, up to a maximum of 16 chara
cters. If the operator inserted data 
plus the defined data exceed 16 chara
cters, the defined data will be moved 
to the left and the right most charac
ters lost. 

The maximum number of DISPGUID macros 
that can be issued depends only on the 
user table size limitation. 

TRANSLAT (Translate Table) Macro 
Instruction 

The TRANSLAT macro instruction builds an 
entry in the Translate Table. A maximum of 
eight TRANSLAT macros may be coded and 3 to 
16 bytes of 2715 storage are required for 
each. This macro is coded once for each 
character that is translated. The format 
of the TRANSLAT macro is: 

r--------T---------T----------------------, 
I Name I Operation I Operand I 
r-------+---------+----------------------~ 
I [symbol] ITRANSLAT ITRANSCH=hexchar, I 
I I ITRANTXT='text' I L ________ ~ _________ ~ ______________________ J 

symbol 
the name field of this macro is 
optional. 

TRANSCH 
this operand defines the character 
that is translated. The value for 
this operand is the hexadecimal equiv
alent of any of the characters: A-Z, 
0-9, and any of the special charac-
ters: $ , _ / , # • w =: ? ! ; 
• + SPACE TAB NEWLINE LINEFEED. (See 
Figure 38.) 
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TRANTXT 
this operand defines the user speci
fied translate text. 

Example: An assembly line worker is 
required to enter the character C from 
a 2798 GDU each time he builds and 
tests a specific clutch. The pro
grammez coded the following in the 
TRANSLAT macro: TRANSCH=C3 , TRANTXT= , 4 
SPEED CLUTCH'. The 2715 checks the 
character entered for this Translate 
transaction and replaces the C with 
the text '4 SPEED CLUTCH'. The text 
is now displayed at the 2798. 

Note: Each character assigned to a 
text must be unique, that is, assign a 
different character to each text. 

TRLIST (Transaction List) Macro Instruction 

The Transaction List macro is used with the 
Area Station List macro and the Data Entry 
Unit List macro to define a transaction. 
When the transaction is initiated by an 
area station, the Transaction List macro is 
followed by one or more ASLIST macros. 
When the transaction is initiated by a data 
entry unit, the TRLIST macro is followed by 
one or more DEULIST macros. The DEULIST 
macros may be followed by a CTRLIST macro. 
The first transaction list must be for all 
of the IBM 1035 Badge Readers. This con
sists of a TRLIST macro instruction fol
lowed by one DEULIST macro instruction. 

The Transaction Lists created by the 
TRLIST, ASLIST, DEULIST and CTRLIST macro 
instructions are composed of two elements: 
a header, and either an internal message or 
from one to sixteen data-entry steps. The 
header information is provided in the 
TRLIST macro instruction. The TRLIST macro 
must follow the last TGROUP macro. 

The TRLIST macro is used to generate the 
transaction headers for GDU lists and can 
te referred to by the GDUTRANS macro. 

Message routing can be specified (NULL 
or absexp1 coded) only when the TRLIST is 
part of a transaction expansion. Message 
routing means that explicit or explicit/ 
implicit text is to be routed to 1053 
printer on an area station. The only ways 
the user can specify message routing are to 
code ROUTE=NULL or ROUTE=absexp1 in the 
TRLIST macro. Coding ROUTE=DISK, CPU, or 
lOG does not imply message routing, but 
that the transaction is to be routed to the 
specified ROUTE parameter. Transaction 
routing does not mean routing to an area 
station 1053 printer. 

Each TRLIST macro requires [5 + (text 
length + 1)] bytes of 2715 storage. The 
format of the TRLIST macro is: 



r--------T--·-------T----------------------, 
I Name I Operation I operand I 
..--------+--.-------+---------------------~ 
symbol TRLIST TRID=absexp1 

[,ROUTE=[{~~~x}]] 
[,LOG][{::~;;XP2}] 

[,TEXT= I~~s 11 
[,INQDISP= YES ] 

[,DEMOD10= ~~s ] 

[
NO ] 

, DEMOD11=- YES 

['GDU={~~S ] L-_______ ~ _________ ~ _____________________ _J 

symbol 
the name field is required for this 
macro instruction. 

TRID=absexp1 
specifies a transaction identifier. 
The user assigns a value from 0 to 159 
to wabsexp1,w and the 2715 places this 
value in the transaction control byte 
of the ·transaction header for priority 
and deferred data. The value of 
wabsexp1w must be in ascending order 
with the other TRIO parameters coded 
in the program; however, values may be 
omitted (a warning message is 
generated at assembly time). Since 
the user receives the transaction 
header with a message, the transaction 
identifier allows him to determine 
which TRLIST macro processed the data 
in the 2715. 

ROUTE 
the ROUTE operand specifies· the 
destination of the data records (tran
sactions) that originate on one of the 
devices attached to the 2715. At 
least one destination must be speci
fied, a.nd if only one is specified the 
parentheses are not coded. 

DISK 
specifies that the transaction should 
be routed to the 2715 integral disk; 
that is, the message is a deferred 
message. 

CPU 
specifies that the transaction should 
be routed directly to the CPU; that 
is, the message is an inquiry or a 
priority message. 

LOG 
specifies that the transaction is to 
be routed to the 2740 attached to the 
2715. 

NULL 
specifies that the first data entry of 
the transaction is the destination 
address of the message, that is, the 
hexadecimal address of an area sta
tion. The message is to be routed to 
the printer attached to that area 
station. 

absexp2 
specifies the decimal representation 
of the address of an area station (see 
Figure 39). The message is to be 
routed to the printer attached to that 
area station. 

~: The suboperands of the ROUTE 
parameter may be coded in any order. 
If one is omitted, commas need not be 
coded to indicate the omission. 

TEXT= NO 
YES 

specifies that a message defined in a 
subsequent ASLIST, DEULIST, GDULIST or 
CTRLIST macro is to be routed. 

INQDISP 
the INQDISP operand indicates whether 
this transaction is an Inquiry Display 
transaction. Coding INQDISP=YES spe
cifies that inquiry display will be 
used in this transaction. Coding 
INQDISP=YES requires that INQDISP=YES 
be coded in the CONFIGUR macro. Cod
ing INQDISP=YES requires one extra 
GDULIST macro to end this transaction 
list. Se~ GDULIST macro description 
for details. 

DEMOD10 
the DEMOD10 operand indicates whether 
the 2715 will perform a Modulus 10 
self check on all or part of a data 
entry from an area station or data 
entry unit. Coding DEMOD10=YES speci
fies that Modulus 10 self checking 
will be performed on a dqta entry in 
this transaction. Coding DEMOD10 
requires CORE=32 to be coded in the 
CONFIGUR macro. This operand is mutu
ally exclusive with the DEMOD11 
operand. This operand does not apply 
to the 2798 GDU. 

DEMOD11 
the DEMOD11 operand indicates whether 
the 2715 will perform a Modulus 11 
self check on all or part of a data 
entry from an area station or data 
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GDU 

entry unit. Coding DEM0011=YES speci
fies that Modulus 11 self checking 
will be performed on a data entry in 
this transaction. Coding OEM0011=YES 
requires CORE=32 to be coded in the 
CONFIGUR macro. This operand is mutu
ally exclusive with the DEM0010 
operand. This operand does not apply 
to the 2798 GDU. 

this operand allows for 100 additional 
transaction identifiers (TRIO) to be 
specified by the user. The normal 
range of identifiers is from 0 to 159 
and the additional identifiers range 
from 0 to 99. Coding GDU=YES resets 
the TRIO operand checking and allows 
for a maximum of 100 more transaction 
identifiers to be specified. The 
checking resumes with the new identi
fiers which mayor may not be unique 
identifiers. If non-unique identi
fiers exist, the user must also check 
the device address in the transaction 
header to determine if the transaction 
is for a 2798 GDU. All TRLIST macros 
for GOU transactions and the asso
ciated GDULIST macros should be the 
last macros coded before STENO. (See 
Appendix M.) 

Example: This example represents a 
series of 260 TRLIST macros with all 
other macros omitted: 

TRLISTO 
TRLIST1 
TRLIST2 

TRLIST 
TRLIST 
TRLIST 

TRID=O,ROUTE=DISK 
TRID=l,ROUTE=CPU 
TRID=2,ROUTE=OISK 

TRLST159 TRLIST TRID=159,ROUTE=CPU 
GOUTRO TRLIST TRID=O,ROUTE=DISK, 

GDU=YES 

GOUTR99 TRLIST TRID=99,ROUTE=CPU, 
GDU=YES 

ASLIST (Area Station List) Macro 
Instruction 

The Area Station List macro instruction is 
used to define one step of a transaction 
list for a 2791 Area station. One to six
teen ASLIST macros may follow a TRLIST 
macro. If more than sixteen are used, the 
excess macros are flagged as errors in the 
assembly. Each ASLIST macro requires 5 
bytes of 2715 storage. If the message 
operand is coded, the ASLIST macro requires 
additional storage of length-of-text-plus
one bytes. The format of the ASLIST macro 
instruction is: 
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r--------T------T-------------------------, 
I Name IOper- IOperand I 
I I ation I I 
~--------+------+-------------------------~ 

(symbol] ASLIST device-code,NORM=absexp 
(, LENGTH= (absexp1, 

absexp2)] 
(,OIGIT=(absexp1, 

absexp2,absexp3)] 
(,ENTRy={~}](,MSG='text'] 

( , INQDISP=absexp 
(,MODULUS=(absexp1, 
absexp2,absexp3)] 

(, SELTRAN= {~~S}] 
--------~------~-------------------------

symbol 
the name field of this macro instruc
tion is optional. 

device-code 

NORM 

this operand indicates the device to 
be activated at the 2791 Area Station. 
The accepted values are: 

B - Badge 
C - Card 
M - Manual entry 
o - OEM input 

this operand indicates which guidance 
light on the area station should be 
switched on if no error is recognized 
in the previous step of the transac
tion (see Figure 38). (The first step 
is considered to be the acceptance of 
the transaction code.) This value 
must be from 1 to 31. 

LENGTH 

absexp1 
specifies the significant length of 
the data entry (the number of data 
characters excluding blanks). This 
may be any value from 0 to 81; the 
maximum length depends on the input 
device -- card reader, badge reader, 
manual entry, OEM entry. 

atsexp2 
specifies which guidance light should 
be switched on if the number of chara
cters received is different from the 
value specified by Ra bsexp1". The 
value of Rabsexp2R must be from 1 to 
31. (See Figure 41.) 

No length error checking takes place 
if the LENGTH parameter is not coded. 
If the LENGTH parameter is omitted, or 
if zero is specified, no significant 
length checking is done. 



r--------T-------------T----------T--------, 
I 31 I 30 I 29 I 28 I 
~--------f-------------+----------+--------~ 
I 27 I 26 I 25 I 24 I 
~------~-+------------+----------+--------~ 
I 23 I 22 I 21 I 20 I 
~-------f-------------+----------+-------~ 
I 19 I 18 I 17 I 16 I 
.--------+------------+----------+--------~ 
I 15 I 14 I 13 I 12 I 
~--------f----·--------+----------+--------~ 
I 11 I 10 I 9 I 8 I 
~-------f------------+----------+--------~ 
I 7 I 6 I 5 I 4 I 
t--------+----·--------+----------+--------~ 
I I I I SELECT I 
I 3 I 2 I 1 I TRANS- I 
I I I I ACTION I 
~-------+------------+----------+--------~ 
I ON I ~EPEAT I IN I CARD I 
I LINE I C:LEAR I PROCESS I IN I L ________ ~ ____________ ~ __________ ~ ________ J 

Figure 41. AS:LIST Operand Values for Gui
dance Lights by position on the 
Arlea Station 

DIGIT 

absexp1 
specifies the position or column of 
the value in the data entry that is to 
be compar,ed with the value specified 
in wabsexp2w. The value of wabsexp1w 
must be from 1 to 15. 

Note: The actual position of the 
first byte of data received from the 
input devices depends on the device. 
For the local badge reader, card read
er, keyboard, and OEM devices on the 
2791, the first byte of data is in 
position 2. (Position 1 is the Mon
itor key. > 

absexp2 
specifies a value, from 0 to 9, to be 
compared with a specified value in the 
data entry. 

absexp3 
indicates which guidance light should 
be switched on if the specified values 
do not match. This value must be from 
1 to 31. (See Figure 38.> 

If this operand is omitted, no error 
checking takes place. 

The DIGIT operand can not be coded if 
DEMOD10=YES or DEMOD11=YES in the TRLIST 
macro. 

ENTRY 
this opex'and allows a processing step 
to accept multiple input data entries 
until the operator calls for the next 
step to be activated. If the ENTRY 

operand is omitted, or if ENTRY=1 is 
coded, there will be only one data 
entry for this step. If ENTRY=M is 
coded, this step may be repeated until 
ended by the operator. User
documented instructions to the opera
tor must reflect the fact that the 
total number of bytes of data entered 
must not exceed the maximum transac
tion length of 247. This operand must 
not be coded on the first or only 
ASLIST macro following a TRLIST macro. 

INQDISP 
this operand specifies which guidance 
light on the area station is turned on 
when an Inquiry Display transaction is 
received by the 2715 and routed to the 
CPU as priority data. This is a user 
specified guidance such as wInquiry in 
Process. w The value of the operand 
must be from 2 to 31 (0 is reserved 
for Select Transaction and 1 is 
reserved for an aborted inquiry>. 
Coding this operand requires INQDISP= 
YES to be coded in the TRLIST macro 
for this transaction. 

~ODULUS 

this operand indicates the field in 
this data entry for which the 2715 
performs either a Modulus 10 or Modu
lus 11 self check algorithm. Error 
guidance is also specified when the 
self check fails. 

absexp1 
specifies the starting position of the 
field for the modulus check. 

absexp2 
specifies the length of the field on 
which the modulus check is performed. 
The value can be from 1 to 15. This 
length does not include the self check 
character. 

absexp3 
specifies which guidance light is 
turned on if the modulus check fails. 
This value must be from 1 to 31. 

Note: The MODULUS operand can not be 
coded unless DEMOD10=YES or DEMOD11= 
YES is coded in the TRLIST macro. 
This operand is mutually exclusive 
with the DIGIT operand. 

SELTRAN 
this operand allows the Select Tran
saction light on the 2791 Area Station 
to be turned on at the completion of a 
transaction, instead of the first gui
dance light. Coding SELTRAN=YES on 
any ASLIST macro after the first 
ASLIST macro in any transaction causes 
the Select Transaction light to be 
turned on at the completion of a tran-
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saction. If the operand is omitted or 
if SELTRAN=NO is coded, the first gui
dance light is turned on at the com
pletion of the transaction. SELTRAN= 
YES can not be coded on the first 
ASLIST macro in a transaction. 

MSG='text' 
defines a user-specified message to be 
routed. The text must not exceed 127 
characters. The destination of the 
message was specified in the preceding 
TRLIST macro instruction. This 
operand may only be specified for the 
last ASLIST macro associated with any 
TRLIST macro. TEXT=YES must have been 
coded in the TRLIST macro. 

DEULIST (Data Entry Unit List) Macro 
Instruction 

The Data Entry Unit List macro is used to 
define one step of a transaction list for a 
data entry unit or to define a transaction 
for the 1035 Badge Reader. For a 2796 and 
2797 DEU one to thirteen DEULIST macros and 
for a 2795 DEU one to sixteen DEULIST 
macros may follow a TRLIST macro. If more 
than sixteen are used, the excess macros 
are flagged as errors in the assembly. 
Each DEULIST macro requires 5 bytes of 2715 
storage. If the MSG operand appears, the 
DEULIST macro requires additional storage 
of length-of-text-plus-one bytes. The for
mat of the DEULIST macro instruction is: 

r--------T---------T----------------------, 
I Name IOperationlOperand I 
~--------+---------+----------------------~ 
l[symbollIDEULIST I [DIGIT=(absexp1, I 
I I I absexp2)]I 
I I I [ , LENGTH=absexp1 1 I 
I I I [,MSG='text'l I 
I I I [, MODULUS= (absexp1, I 
I I I absexp2)]I 
I I I [,DIGIT2=(absexp1, I 
I I I absexp2) 1 I L ________ ~ _________ L ______________________ J 

symbol 
the name of the DEULIST macro is 
optional. 

DIGIT 

absexp1 
specifies the position or column of 
the value in the data entry tha~ is to 
be compared with the value specified 
in "absexp2". The value of "absexp1" 
must be from 1 to 15. If the speci
fied values do not match, the red 
error button on the data entry unit 
pops up, and the operator must reenter 
correct data. 
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Note: The actual position of the 
first byte of data received varies 
depending on the device. For a data 
entry unit (2795, 2796, 2797), the 
first byte of data is in position 3. 
Positions 1 and 2 are the Monitor key 
and setting of the right-hand knob. 
For a 1035 badge reader, the first 
byte of data is in position 1. 

absexp2 
specifies a value, from 0 to 9, to be 
compared with a specified value in the 
data entry. 

The DIGIT operand can ~ be coded if 
DEMOD10=YES or DEMOD11=YES is coded in the 
TRLIST macro for this transaction. 

LENGTH 

absexF1 
specifies the significant length of 
the data entry (the number of data 
characters excluding blanks). 

To determine the required data entry 
length, use the following formulas 
(see Programming Notes for data entry 
format): 

1035: Reads a badge = value from 1 to 
10 or 0 

2795: ID+RK+CDBD = value from 2 to 12 
or 0 

2796: MON+TRK+CDBD+BLK+BRK+ROCK = 
value from 8 to 18 or 0 

2797: MON+RK+CDBD+MAN = value from 8 
to 18 or 0 

BLK = bottom left knob (1 byte) 
BRK = bottom right knob (1 
byte) 
CDBO = card or badge (0 to 10 
bytes) 
10 = 10 code (1 byte) 
MAN = manual entry (6 bytes) 
MON = Monitor key (1 byte) 
RK = right knob (1 byte) 
ROCK = digit-rocker switches (4 
bytes) 
TRK = top right knob (1 byte) 

If zero is specified or if the LENGTH 
parameter is omitted, no significant 
length check is performed. If an in
valid length is detected, the red 
error button pops up. 

~ODULUS 

the MODULUS operand indiactes the 
field in this data entry for which the 
2715 performs either a Modulus 10 or 
Modulus 11 self check algorithm. The 
MODULUS operand can not be coded 
unless either DEMOD10=YES or DEMOD11= 
YES is coded in the TRLIST macro for 
this transaction. This operand is 



mutually exclusive with the DIGIT 
operand, but not the DIGIT2 operand. 

absexp1 
specifie~s the starting position of the 
field fo,r which the modulus check is 
performe!d. The value can be from 2 
through 16 corresponding to the last 
data positions in the data entry. 

absexp2 
specifie~s the length of the field for 
which the modulus check is performed. 
This value can be from 1 to 15. This 
length does not include the self check 
char actE!r. 

DIGIT2 
the DIGIT2 operand specifies a posi
tion in the data entry that is chec~ed 
by the 2715 for a specified value. 
This opE!rand can be coded when either 
the DIGIT operand or the MODULUS 
operand is coded or when neither is 
coded. 

absexp1 
specifiE!s the position of the value in 
the dataL entry that is compared with 
the value specified in -al:sexp2.- The 
value of -absexp1- must be from 1 to 
15. If the specified values do not 
match, t~he red error button on the 
data ent~ry unit pops up and the opera
tor must~ reenter the correct data. 

absexp2 

MSG 

specifiE!d a value from 0 to 9 that is 
compared with a specified value in the 
data ent~ry. 

defines a user-specified message to be 
routed. The text must not exceed 127 
charactE!rs. The destination of the 
message was specified in the preceding 
TRLIST macro instruction. This 
operand may be specified only for the 
last DEULIST macro associated with any 
TRLIST rnacro. TEXT=YES must have been 
coded in the TRLIST macro. If a 
CTRLIST macro is coded, the MSG 
operand may be specified only in the 
CTRLIST macro. 

GDULIST (Guidance Display Unit List) Macro 
Instruction 

The GDULIST macro instruction is used to 
define one step of a GDU transaction list 
for a 2791 0:1: 2793 Area Station with 2798 
GDUs attacheci. One to sixteen GDULIST 
macros may fc:>llow a TRLIST macro. If more 
than sixteen are coded, the excess macros 
are flagged iiS errors in the assembly. 
Each GDULIST macro requires 5 bytes of 2715 
storage. If the MSG operand is coded, the 
GDULIST macrc:> requires additional storage 

equal to the length of the MSG text. If an 
inquiry display transaction (INQDISP=YES in 
the TRLIST macro) is coded, one extra GDU
LIST macro must be coded as the last entry 
of the transaction list. This macro supp
lies normal guidance light number and dis
play message number only and initiates no 
checking or parameter list references. 

The format of the GDULIST macro is: 

r-------~--------~----------------------, 
IName I Operation I Operand I 
~--------+---------+----------------------~ l[symbolllGDULIST IPARAMNO=absexp I 
I I I [,(NORGUID=absexp, I 
I I I ... )1 I 
I I I[ {DISPMSG=SymbOll] I 
I I I , IDENT=absexp I 
I I I [, MSG= • text • 1 I 
I I I {!} I 
I I I (, ENTRY= M 1 I L ________ ~ _________ ~ ______________________ J 

symbol 
the name field in this operand is 
oI=tional. 

PARAMNO 
this operand indicates the parameter 
list number to be used by the 2715 to 
get to a parameter list that defines 
the type of checks to be performed on 
the data entry for this GDU step. The 
value of ehis operand must be defined 
in a PLN operand of the PARAMNUM 
macro. The value of the PARAMNO 
operand must be from 1 to 127. 

NORGUID 
this operand indicates the normal gui
dance that will be sent to the opera
tor guidance panel on the GDU when 
this step is entered. The value of 
this operand can be from 1 to 16 and 
up to 16 suboperands can be coded. 
Each suboperand represents a light on 
the guidance panel that will be turned 
on when this particulat step is 
entered. 

DISPMSG 

IDENT 

this operand specifies the name of the 
DISPGUID macro that defines the mes
sage to be displayed on the 2798 Dis
play Guidance Panel when this step in 
the GDU transaction is entered. 

this operand specifies an identifier 
in the Identifier Table to be dis
played on the 2798 Display Guidance 
Panel when this step in the GDU tran
saction is entered. The value of this 
operand must be between 0 and 99 and 
must be less than the value of the 
IDCOUNT operand of the CONFIGUR macro 
(except when the IDCOUNT=O). The DIS-
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MSG 

PMSG and IDENT operands are mutually 
exclusive. Every time the 2715 is 
ICPLed, the predefined text 'NOT USED' 
will be defined in every identifier in 
the identifier table. The user should 
use the Store Identifier function 
prior to using the Get Identifier 
function after an ICPL if he expects 
useful information to be in the iden
tifier table. 

Example: If the IDCOUNT operand of 
the CONFIGUR macro indicates there are 
6 identifiers in the Identifier Table 
(IDCOUNT=6), and the user wants to 
display the fifth identifier when the 
step associated with a GDULIST macro 
is entered, then he must code IDENT=4 
in this macro (IDENT=O is the first 
identifier available). 

Note: The user is made aware of the 
fact that he has not stored any text 
in a particular Identifier since he 
performed his table load by having the 
text 'NOT USED' defined in every Iden
tifier in the Identifier Table at 
assembly time. When the user displays 
a particular Identifier as specified 
by the IDENT operand of a GDULIST 
macro and sees the text 'NOT USED,' he 
should realize that he has never 
stored any text in the Identifier. 

defines a user-specified message to be 
routed. The text must not exceed 127 
characters. The destination of the 
message was specified in the preceding 
TRLIST macro instruction. This 
operand may be specified only for the 
last GDULIST macro associated with any 
TRLIST macro. TEXT=YES must have beell 
coded in the TRLIST macro. If a 
CTRLIST macro is coded, the MSG 
operand may be specified only in the 
CTRLIST macro. 

ENTRY 
this operand allows a processing step 
to accept multiple input data entries 
until the operator calls for the next 
step to be activated. If the ENTRY 
operand is omitted, or if ENTRY=l, 
there will be only one data entry for 
this step. If ENTRY=M, this step may 
be repeated until ended by the opera
tor. User documented instructions to 
the operator must reflect the fact 
that the total number of bytes of data 
entered must not exceed the maximum 
transaction length of 247. This 
oprand must not be coded on the first 
or only GDULIST macro following a 
TRLIST macro. 
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CTRLIST (Counter List) Macro Instruction 

The CTRLIST macro is used to d'efine the 
last step of a transaction for a data entry 
unit that is attached to a 2793 Area Sta
tion with pulse counters. This macro 
generates a five-byte data entry step for 
pulse count. The counter appendage step 
must be the last step in a transaction. 

The format of the CTRLIST macro instruc
tion is: 

r--------T--------~----------------------, 
I Name I Operation I Operand I 
~--------+---------+----------------------~ 

(symbol] CTRLIST IDEVCOD=IBj 
I C , 
I M 

I EXP 
I CTRADR= lIMP} , 

ICTRRD= SINGLE}, 
I GROUP 

'CTTEST=INULL j' I SETNCT 
I SETUNAS 
I RESET 
I CTROP= READ 
I SET 
I READSET 
I READRST 
I RDRESID 
I NULL 

I I (,MSG='text'] 
--------~---------~----------------------

symbol 
the name field is optional. 

DEVCOD 
indicates the way the data entry is 
entered at the DEU. If DEVCOD=B is 
coded, a badge will ,be used; if 
DEVCOD=C, a card will be used; and if 
DEVCOD=M, manual entry will be used. 
M may not be specified for a 2795 DEU. 

CTRADR 
indicates whether implicit or explicit 
counter addressing is to be used. 
Coding CTRADR=EXP indicates that 
explicit counter addressing is to be 
used. Explicit counter addressing is 
entered within the last data entry. 
This entry is retained as data in 
normal transaction assembly. Address
ing is specified as decimal digits 
with values from 1 to 63. 

Coding CTRADR=IMP indicates that 
implicit counter addressing is to be 
used. Implicit counter addressing is 
valid only from a DEU and implies that 
only the first 32 counters can be 
used. For implicit counter address
ing, the device address of the DEU 
initiating the request (from X'CO' to 
X'DF') will be converted to a counter 



device address (from X'l' to X'20') 
and used as the implied address. 

CTRRD 
indicates; how counters are to be read. 
If CTRRD=:SINGLE is coded, the counters 
are to bE! interrogated individually. 
Coding C'I'RRD=GROUP indicates that 
counters are to be interrogated on a 
group basis. Group reads are done on 
a frore/tel basis with a 16-counter 
maximum. 

CTTEST 
specifies the count test options. 
Coding C,]~TEST=NULL indi cates that 
there is no change in the present 
count test condition. Coding CTTEST= 
SETNCT indicates that no-count test 
will be Emabled and the unassigned 
production test will be disabled. 
Coding CTTEST=SETUNAS indicates that 
the no-count test will be disabled and 
the unassigned production test will be 
enabled. Coding CTTEST=RESET disables 
all testing conditions. 

CTROP 

MSG 

indicates the type of counter request 
to be pelrformed. Coding CTROP=READ 
indicates that the counters are not to 
be reset after a single or group read. 
Coding c~rROP=SET indicates that the 
counters are to be set to the value 
specified by the user at the DEU. 
Coding c~rROP=READSET indicates that 
the count.ers are set to the value 
specified by the user at the DEU after 
a single or group read. SET and READ
SET are 'l7alid only for 2796 and 2797 
DEUs and may not be routed to the 
ASLOG printer. Coding CTROP=READRST 
indicate:s that the counters are to be 
reset to zero after a single or group 
read. Cc:>ding CTROP=RDRESID indicates 
a read residual function, after which 
the coun~ters are not reset. Coding 
CTROP=NULL indicates that no read or 
set coun1ter functions will be per
formed in this transaction. 

defines ,a user-specified message to be 
routed. The text must not exceed 127 
characters. The destination of the 
message was specified in the preceding 
TRLIST macro instruction. This TRLIST 
macro must also have specified 
TEXT=YES. 

STEND (Statement End) Macro Instruction 

The Statement End macro instruction is used 
with or without a name and must have no 
operands. It is used to indicate the end 
of all user macros. This must be the last 
card processed before the assembler END 
card. The STEND macro instruction compares 

the total number of bytes generated for the 
2715 tables with the maximum allowable size 
for the user's particular 2715 (see CONFI
GUR). If the size of the tables exceeds 
the maximum, an MNOTE is issued indicating 
the assembly is invalid. 

·r--------T---------T----------------------, 
I Name I Operation I Operand I 
~--------+---------+----------------------~ I [symbol11STEND I I L ________ ~ _________ ~ ______________________ J 

symbol 
the name field of this macro is 
optional. 

Note: A wa:rning MNOTE is generated by this 
macro. 

PROGRA~MING NOTES 

The following general operational charac
teristics should be remembered when com
rr,unicating with a 2715: 

• When priority data has been read to 
exhaustion (EOT received), the user 
should write a control message to the 
2715 requesting deferred data and then 
read that data until an EOT is 
received. 

• When a data message has been accepted 
ty the 2715 but cannot be routed to its 
ultimate destination, the 2715 sends 
the message back to the System/360 with 
the transaction control byte unchanged, 
and an error code in the zone field of 
the second byte of the time field of 
the transaction header. The error 
codes are: 

2740 not attached 
2740 not operational 
Incomplete transaction 
1053 not attached 
1053 not operational 
2740 overload 
MSG routine overload 
Invalid request from CPU 
Counter not attached (Pulse 
Count feature) 
Device not operational (Pulse 
Count feature 

1110 
1101 
1100 
1011 
1010 
1001 
1000 
0111 

0101 

0011 

• The devices attached to a 2790 system 
may vary in their ability to transmit 
blanks. This may affect the length of 
data entered, that is, data from local 
card reader, badge reader, etc. 

• A 2715 data entry consists of the 
following: 
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2795 Data Entry Unit 
r---T----T------~-----------------------, 
I LEFl' I ID I RIGHT I I 
I KNOB I CODE I KNOB I 10 DATA BYTES I 
, I I I I l ____ + ____ ~ _______ ~ _______________________ ~ 

I I 
l------12 BYTES----------------------J 

2796 Data Entry unit 
r---T----T-----T-----T---~------T-------, 
ITOP IMON-ITOP 110 I BOT-I BOTTOM I 4 DIGITI 
ILEFTIITORIRIGHTIDATA ITOM IRIGHT IROCKER I 
IKNOBIKEY lKNOB IBYTESILEFTIKNOB ISWITCH-I 
I I· I I IKNOBI IES 1 l ____ + ____ ~ _____ ~ _____ ~ ____ ~ ______ ~ _______ ~ 

I I 
L-----------18 BYTES-----------------J 

* Has a value of 1, 2, or 3. 

2797 Data Entry Unit 
r----T----T-----T-----T-------------------, 
ILEFTIMON-IRIGHTI10 16-DIGIT MANUAL I 
IKNOBIITORIKNOB IDATA IENTRY BUFFER I 
I I KEY I I BYTES I I 
I I·· I I I I l ____ + ____ ~ _____ ~ _____ ~ ___________________ ~ 

I I 
L-----------18 BYTES-----------------J 

.* Has a value of 4, 5, or 6. 

2798 Guidance Display Unit 

r------T------T---------------------------, 
ITRANS-IOPERA-IMAXIMUM OF 16 DATA BYTES I 
IACTIONITIONALI I 
I CODE I STATUS I I 
I BY'l'E I BYTE I I L ______ + ______ ~ ___________________________ ~ 

I I 
L----------17 BYTES----------------J 

2791 Area Station 
r-----------T--------T--------------------, 
ITRANSACTIONlMONITOR I I 
I CODE IKEY. 11 TO 80 DATA BYTES·· I L ___________ + ________ ~ ____________________ ~ 

I I 
L---------1 TO 81 BYTES-------J 

*Not included with data entries from 1035 
Badge Readers 
X'FO' = Key off 
X'F1' = Key on 

•• Card reader-80 bytes 
Badge reader-10 bytes 
Manual entry-6 bytes 
OEM entry-10 bytes 

The Monitor key on an area station or a 
data entry unit allows the operator to add 
an approval to a given transaction. 
Approval is accomplished through the trans
mission of a unique character that is acti
vated by placing a key in a two-position 
lock switch for the 2791 Area Station and a 
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three position lock switch for a 2796 or 
2797 Data Entry Unit. 

Note: The 2715 removes the first charac
ter, which is the transaction code (from a 
transaction key on an area station or the 
value of the left-hand knob on a 2795 or 
2797 or of the top left-hand knob on a 2796 
Data Entry Unit). 

• The user must provide input/output 
areas or buffers of at least 640 conti
guous bytes to allow for the maximum 
message length that can be received 
from the 2715. 

• A separate assembly of the following 
macros is required for table 
generation: 

CONFIGUR 
AS 
TGROUP 
ASCTR (optional) 
CTRGROUP (optional) 
CTRSCHED (optional) 
TRLIST 
ASLIST (DEULIST) 
CTRLIST (optional) 
STEND -

• The first assembly statement must be 
the CONFIGUR macro (there must not be a 
TITLE, CSECT, or START card). The last 
assembly statement must be the END 
card. 

Notes: 

1. When cransaction expansion is speci
fied, all TRLISTs referred to by this 
group must be such that the device 
selection and normal guidance in the 
first data entry of each of these 
transaction lists are identical. 

2. Storage expansion (32K core) is a pre
requisite to transaction expansion. 

3. Transaction expansion is a prerequi
site to message routing. 

4. A transaction expansion entry must not 
refer to another transaction expansion 
entry. 

5. The first transaction must be for all 
of the IBM 1035 Badge Readers. 

6. Chaining data entries is not allowed 
for the IBM 1035 Badge Reader. 

7. The value coded in the LENGTH param
eter must be equal to the number of 
data characters (nonblank) plus 1. 

8. MSG operand may only be specified for 
the last ASLIST, DEULIST or CTRLIST 



macro associated with any TRLIST 
macro. 

9. The last entry of a transaction cannot 
be a mul t:iple entry. 

10. The maxiolum transaction length on a 
multiple entry is 247 bytes. 

11. All DEUs attached to an area station 
must use a common transaction group 
(TGROUP)., If 2795, 2796, and 2797 
DEUs are attached to the same area 
station, three TGROUP macro instruc
tions must be coded, but only one 
DEGROUP c>perand is coded in the AS 
macro fOlr this area station. See 
Figure 37 for examples and the discus
sion of 1:he TGROUP macro instruction 
for details. 

MESSAGE FORMA~[, 

The user communicates with the 2715 using 
BTAM READ and WRITE macro instructions and 
BSC Ii ne cont:['ol procedures. When reading 
from the 2715, the length of the message is 
text length plus 3 (DLE STX is received at 
the beginning of the message and ETX is 
received at the end). The maximum length 
for text received is 640 characters. 

When writing to the 2715, the number of 
bytes coded in the length operand of the 
WRITE macro instruction is text length plus 
2 (the user must insert DLE STX in front of 
the text). The total number of bytes writ
ten is text length plus 4 (BTAM inserts DLE 
ETX at the end of the text). The maximum 
length for text written is 128 characters. 

Each message transmitted or received is 
composed of one or more transactions, pre
ceded by a message header. Each of the 
transactions is composed of a transaction 
header and data. When transmitting to the 
2715, these headers must be provided by the 
user in correct format. Message formats 
are shown in Figure 42. 

Message Header -- System/370 to 2715 

The message header is two bytes and has the 
following for'mat: 

Byte 0 

Byte 1 

Message length 

Message control byte 

Message Lengt.h: The message lengt~ is a 
one-byte count, in hexadecimal, of the num
ber of characters in the message, including 
headers and data. The BSC framing control 
characters al·e not included in this count. 
For transmission from the System/370 to the 
2715, the message length should not exceed 
128 bytes. 

~MESSAGE 
HEADER 

TRANSACTION 1 TRANSACTION n 

l-s bytes~ ........ ,.......... I 
I I~T-RA-N-S-A-C-Tl-O-N~I------------~I i 
\ ~._H~ __ D_E_R ____ ~. ____ D_A_TA ______ ~. I 
I I I • I 
I r-- 8 bytes I I' 1 to 247 bytes~ I 
\ I • I 
I I 
... \.------- up to 612 bytes---------......... I 

271 S to System/370 

TRANSACTION 1 TRANSACTION n 

I I I 
,-2 bytes---4 ................... . 

I ~I -------~~---------~ I 
I I TRANSACTION I 
I H~DER DATA I 
I ~I------rl--~~---~: I 
I '--8 bytes--4I-t .... -1 to 118 bvtes---l I 
\ I 
I I ... 1---------up to 128 bytes ---------e-4d 

System/370 to 271 S 

Figure 42. Message Formats 

Message control Byte: The message control 
byte is used to indicate one of three poss
ible destinations for output data, as shown 
below. 

r----------------------------T------------, 
IMESSAGE DESTINAT+ON 'CONTROL BYTE' 
~----------------------------+------------~ 
11053 Printer or Pulse count I X'Ol' I 
I I I 
12715 Control I X' 02' I 
1 I I 
12740 Terminal I X'04' I 
L _____________________ -------~------------J 

~essage Header -- 2715 to System/370 

The message header is five bytes and has 
the following format: 

Bytes 0 - 2 

Bytes 3 - 4 

Work day number 

Restart number 

Work Day Number: The work day number is a 
three-byte EBCDIC field used as a date 
field. The date may be omitted,in which 
case the field is undefined. 

Restart number: The restart number is a 
two-byte field that defines the type of 
data and associated restart information. 
The format of this field is: 
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Byte 3: bits 0-4 Low-order bits of 
cylinder address. 

bit 5 Track. 

bits 6-7 Sector. 

Byte 4: bit 0 Reserved. 

bit 1 If on, indicates 
deferred data. 

bit 2 If on, indicates 
priority data. 

bits 3-4 Reserved. 

bits 5-7 High-order bits of 
cylinder address. 

Transaction Header 

The transaction header is eight bytes and 
has the following format: 

Byte 0 Transaction length 

Byte 1 Transaction control byte 

Byte 2 Area station address 

Byte 3 Device address 
(counter address) 

Bytes 4 - 7 Time stamp 

Transaction Length: For transmission from 
the 2715 to the System/370, the transaction 
length is a hexadecimal count of the number 
of bytes in a transaction, including the 
header. The count may not exceed 255; 
therefore, the maximum number of bytes of 
data is 247. 

For transmission from the System/370 to 
the 2715, the transaction length is a user
provided hexadecimal count of the number of 
bytes in a transaction, including the tran
saction header. The count must not exceed 
126; therefore, the maximum number of bytes 
of data is 118. The 2715 checks the summa
tion of all transaction lengths against the 
message length. If they do not agree, the 
2715 transmits an EOT, aborting the 
transmission. 

Transaction Control Byte: The transaction 
control byte is a binary code that speci
fies the type of transaction. Values for 
the transaction control byte are shown in 
Figure 43. If the value in a control tran
saction is not recognized by the 2715, a 
message is returned to the System/370. 
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Note: When a data message has been 
accepted by the 2715 but cannot be routed 
to its ultimate destination, the 2715 sends 
it back to the System/370 with an error 
code inserted in the zone field of the 
second byte of the time stamp. See the 
Time Stamp description for definition of 
the error codes. The transaction control 
byte still contains the ·System/370 to 
2715· indication. 

Area Station Address: For transmission 
from the 2715 to the System/370 the Area 
Station Address field usually contains the 
area station address. The field contains a 
hexadecimal value (see Figure 39). 

• For priority data and deferred data, 
the field contains the area station 
address. 

• For responses to control transactions, 
the field is undefined. 

For transmission from the System/370 to 
the 2115, the field normally contains the 
area station address. The user must speci
fy the address in hexadecimal (see Figure 
39). When the field contains an invalid 
area station address, the transaction is 
returned intact with an error code (see 
Programming Notes). The area station 
address field should be zero for control or 
2740 operations. 

Device Address: For transmission from the 
2715 to the System/370 the Device Address 
field identifies the sending data entry 
unit, 1053 Printer, 1035 Badge Reader, OEM 
device, or 2791 resident card, badge, or 
manual entry, or the actual counter 
address. This field is zero if it is con
trol information. Addresses in this field 
are represented in hexadecimal form. 

For transmission from the System/370 to 
the 2715, the field usually contains the 
address of the printer on the area station. 
The field is zero for the 2740 or control 
transactions. 

Time.Stamp: The time stamp is a four-byte 
field that contains the value of the clock 
when the data was received. It is carried 
in conventional form, in hours and minutes, 
as EBCDIC characters. The field may be 
omitted on output to the 2715. If the 
field is omitted, four zero EBCDIC charac
ters (X'FO') must be inserted. 

An error condition will be encoded into 
the zone bits of the second byte to pre
serve the original time stamp. Note that 
the zone bits of the first time byte may 
also be changed. 



r-------------------------------------------------T-----------T-------------------------, I I Control I Data Entry Bytes I 
I Mess,age Type and Function I Byte I (d1 ,d2 ,. • • dn ) I 
~--------------------------------------------------+-----------+-------------------------~ 

, 
I 
I 
I 
I 
I 
I 
I 
J 
I 
I 
I 
I 
l 
I 
I 
I 
I 
I 

System/370 to 2715 I 
- Data transactions I 

- 1053 printer data X'FA' I d1 -dn (max=118 bytes) 
- 2740 terminal data X'FB' I d~-dn (max=118 bytes) 

- Control transactions I 
- Bypass area station; causes the speci- X'C1' I 

fied area station to go off line. I 
- Restore area station; causes the speci- X'C2' I 

fied a.rea station to go online. I 
- Bypass segment; causes the specified X'C3' ~ 

segment of the transmission line to be I 
bypassed. I 

d~=area station 
dress in hex 
d 1 =area station 
address in hex 
d1 =seqment to be 
passed in EBCDIC 

ad-

by-

- Restore segment; causes the specified X'C4' I d 1 =segment to be re-
segment of the transmission line to be I stored in EBCDIC 
restored to operation. I 

- Read deferred data; causes deferred X'C5' I none 
data to be sent from the 2715 disk to I 
the System/370. I 

- Stop 2790 input. X'C6' I none 
- Start 2790 input. X 'C7' I none 
- Alarm messages: I 

• Text; sends user error message to X'CD' l d 1 -dn=user error 
the area station 1053. message in EBCDIC 

• Alarm; causes alarm bell to ring at X'CE' none 
the area station 1053. 

• Alarm and text; sends alarm and 
user error message to area station. 

- User table load start. 
- User table load data; defines the fol-

lowing data- as 2715 tables. 

- User table load end. 
- CPU restart; recovers deferred data 

that was received subsequent to the 
specified restart number (used with the 
checkpoint/restart capability). 

- 2715 restart; attempts to recover data 
that has been buffered at the 2715 and 
not yet transmitted to the System/370 
after a 2790 or 2715 irrecoverable 
error or stop. 

- Sort area station errors; causes the 
2715 to scan the error logout file and 
extract error statistics for the ad
dress specified in the fourth byte of 
the transaction header. 

- Read partial error log; causes error 
data in the 2715 error logout file to 
be transmitted to the System/370. 

- Reinitialize 2715 disk (will not be 
initiated unless all 2790 input is 
stoppe~d and all deferred data is trans
mitted to the System/370). 

- Set day stamp. 
Monitclr day number; causes the previ
ously set day stamp to be monitored. 

- Monitclr time; causes Real-time clock 
to be monitored. 

X'CF' 

X'Dl' 
X'D2' 

X'D3' 
X'D4' 

X'D5' 

X'D6' 

X'D7' 

X'D8' 

X'E2' 
X'E3' 

X'E4' 

d 1 -dn=user error 
message in EBCDIC 
none 
d1 -d =one object 
card from the user's 
assembly of 2715 
macro instructions 
none 
d1 -d2 =restart number 
that was checkpointed 
(in hexadecimal) 

d 1 -d2 =deferred re
start number log 
(in hexadecimal) 
d1 -d =priority re
start number log 
(in hexadecimal) 
none 

none 

none 

none 
none 

none 
L _____________ . _________________________________ ---~--_________ ~ ________________________ _ 

Figure 43 (Palt 1 of 2). Transaction Control Byte Usage 
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r-------------------------------------------------T-----------~------------------------, I I Control I Data Byte Entries I 
I Message Type and Function I Byte I (d~,d2, ••• dn) I 
~-------------------------------------------------+-----------+-------------------------~ 

- Reset deferred data mode: causes the X'E6' none 
2715 to stop queuing deferred data from 
the disk to be transmitted to the 
System/370 (the 2715 will continue to 
transmit the deferred data already 
queued) • 

- All Pulse Count transactions.: 

• Read Group functions; reads the 
contents of one or more counters. 

• Set functions and Read and Set 
functions; sets the counter to a 
predetermined count. 

2715 to System/370 
- Data Transactions 

- Control Transactions 
- Positive response to CPU request 
- Negative response to CPU request 
- Invalid response to CPU request 
- Positive response to 2715 request 
- Negative response to 2715 request 
- Response to invalid 2715 request 
- User defined 

- Automatically initiated response 
- Unsolicited 2715 response 

- Special pulse counter transactions 
- Positive response to CPU request 

- Invalid response to CPU request 
- Positive response to operator 

initiated pulse counter control request 

X'FC' 

X'OO' 
X'7F'~ 

X'CA' 
X'CB' 
X'CC' 
X'DA' 
X'DB' 
X'DC' 
X'FO' 
X'F9' 
X'FF' 
X'FD' 

X'CA' 

X'CC' 
X'DA' 

d~=counter control 
byte in EBCDIC 
d2-d3 =EBCDIC value 
of last counter in 
the group 
d2-d =EBCDIC value 
to which the counter 
is to be sent 

d~=counter control 
request 
d 2=control definition 
same as X'CA' 
d~=counter control 
request 
d2=control definition 

- pulse count transactiosn for CPU X'ED' 
- Response for pulse counters X'EF'2 

t-------------------------------------------------~-----------~-------------------------~ I ~This is the value of the transaction identifier. I 
I 2Diagnostics can be run on a counter or counters for a specific area station while I 
I the system is still active with normal customer transactions. If the user wants to I 
I save the counter values, a diagnostic code can be issued to route all the counter I 
I values to the system. After the counters have heen returned to the system, they may I 
I be restored to the original values by the user program. I L _______________________________________________________________________________________ J 

Figure 43 (Part 2 of 2). Transaction Control Byte Usage 

The following error codes are assigned: 

X'E' 2140 not attached -- The 2740 is not 
attached to the system, and the 2740 
was specified in a user table entry. 
The transaction-list number in the 
header identified the incorrect user
table entry. 

X'D' 2740 intervention required -- The 
2740 requires intervention because it 
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has power off, is out of paper, or is 
in improper mode. 

X'C' Incomplete transaction This tran-
saction is incomplete due to one of 
several causes: 

• Operator dhorted the transaction. 
• Byte count was exceeded on a repeat 

transaction. 



• Stop loop was executed and transac
tion was not completed in the time 
allowE~d. 

• Incomplete communication with a 
countE~r for any request. 

X'B' 1053 not: attached -- The transaction 
was addressed to an area station that 
did not have a 1053 attached. This 
can be due to CPU program problems if 
the CPU originated the transaction, 
due to user table problems in the 
case of message routing with implicit 
addressing, or due to operator errors 
in ~essage routing with explicit 
addressing. 

X'A' 1053 not operational -- The addressed 
station has a 1053 attached, but for 
some reclson it is not operational. 

X'9' 2140 overload -- The 2140 was speci
fied in so many transactions that a 
significant part of 2115 buffering 
was queued for the 2140 and system 
operatic:>n was affected. In this 
case, the 2115 will flag transactions 
with this error code, bypass the 
2140, and send them to the processor 
as priority data. Transactions 
already on the 2740 queue are not 
affected and print out at the 2140. 
When thj:! 2740 queue clears, the sys
tem will revert to its normal 
operati()n. 

X' 8' Message--routing overload -- The out
put que1le contained so much of the 
2715 buffering that system operation 
was affl:cted. The 2715 will flag 
transactions with this code and route 
them to the processor as priority 
data. ~rransactions already on the 
output queue a~e handled normally. 
When thl: output queue clears, the 
system 1-.Jill return to normal 
operati(m. 

X'7' Invalid request from CPU -- The orig
inal tr.ansaction from the CPU is 
returned to the CPU due to one of the 
following causes: 

• An improper command. 
• Wrong transaction length. 
• An in'valid value specified from a 

DEU to set a counter (Pulse Count 
featu,re) • 

X'S' Counter not attached -- The counter 
specified is not present on the area 
station (Pulse Count feature). 

X'3' Device not operational -- The speci
fied counter is present, but is not 
operati<onal due to a busy condition 
in the counter adapter (Pulse Count 
feature). 

Note: In the X'8' and X'9' cases, the user 
frogram still has access to the 2140 or 
1053 output within normal output limita
tions. Thus the user may reroute this 
traffic under control of his program as he 
..wishes. 

It is the user's responsibility to 
restore the zone bits in the first and 
second bytes of the time-stamp field 
whenever he detects an error if he wishes 
to restore the time field to true EBCDIC 
representation (for example, if he were to 
reroute the transaction). 

Data with 2198 Transactions 

The first byte of data of every step in a 
transaction from a 2198 indicates whether 
the monitor key was on or off at the 2198 
from which the transaction was entered. 
This monitor key byte is either X'FA' indi
cating monitor key off, or X'FB' indicating 
monitor key on. Following the monitor key 
by1:e can be a data field containing from 0 
to 16 data characters received from the 
2798 GDU. When the user is analysing a 
2798 transaction, he ,can separate each step 
by comparing for a X'FA' or X'FB' (or both) 
in the transaction depending upon whether 
or not he expects the monitor key to be on 
or off. 

Data with Counter Control 

The first byte of data is the counter con
trol byte indicating the type of pulse 
counter operation this transaction results 
from, as shown in Figure 44. The counter 
control byte can be the response to any of 
the read functions (Read, Read Residual, 
Read and Reset, Read and Set, Read Group), 
or one of the following operations: 

Counter Control 
Operation 

Scheduled Readout 
No-COUnt Test Failure 
Unassigned Production 

Test Failure 
Overflow Interrupt 
Power Interrupt 
Invalid Transaction 

from AS 

Counter Control 
Byte (in Hex) 

F4 
F2 

F1 
F6 
F1 

FO 

The second byte of data always contains 
a blank character (X'40'). The third and 
fourth bytes:. contain the address of the 
counter that the operation resulted from. 
In the case of the Read Group operation, 
the third and fourth bytes contain the 
address of the first counter in the group. 
The fifth byte of data is another blank 
character. The next five bytes contain the 
counter value. Except for the following 
operations, there is no more data in the 
data area. 
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r-----------------------------------------------------------------------T--------------, 1 I counter Control I 
\ counter Control Operation I Byte (in hex) I 
t-----------------------------------------------------------------------+---------------~ 
Set no-count testing (NCT), reset unassigned production testing (UNASP) 01 
Reset NeT, set UNASP 02 
Reset all count testing functions 03 
Set counter 20 
Set counter, set NCT, reset UNASP 21 
Set counter, reset NCT, set UNASP 22 
Set counter, reset all count testing functions 23 
Read counter 80 
Read counter, set NCT, reset UNASP 81 
Read counter, reset NCT, set UNASP 82 
Read counter, reset all count testing functions 83 
Read residual AO 

IRead residual, set NCT, reset UNASP A1 
IRead residual, reset NCT, set UNASP A2 
IRead residual, reset all count testing functions A3 
IRead and reset counter CO 
IRead and reset counter, set Ncr, reset UNASP C1 
IRead and reset counter, reset NCT, set UNASP C2 
\Read and reset counter, reset all count testing functions C3 
\Read and set counter EO 
\Read and set counter, set NCT, reset UNASP E1 
\Read and set counter, reset NCT, set UNASP E2 
tRead and set counter, reset all count testing functions E3 
JRead group 88 
\Read group residual C8 
IDisable schedule readout (single counter) BO 
jEnable schedule readout (single counter) B1 
IDisable schedule readout and count testing (all counters on an AS) B2 
lEnable schedule readout and count testing (all counters on an AS) B3 
IDisable all schedule readouts (on 2790 System) B4 
IEnable all schedule readouts (on 2790 System) B5 
lDisable all count testing functions (on 2790 System) B6 
lEnable all count testing functions (on 2790 System) B7 
\Disable all schedule readouts and count test functions (on 2790 System) BB 
IEnable all schedule readouts and count test functions ty continuing BC 
\ from stop point 
\ Enable all schedule readouts and count test functions ty reinitializingl BD 
I all schedules \ L _______________________________________________________________________ ~ ______________ _ 

Figure 44. Counter Control Operation 

• Read Group. 

• Read Group Residual. 

• No-Count Test Failure 

• Unassigned Production Test Failure. 

• Overflow Interrupt. 

• Power Interrupt. 

For the Read Group and Read Group Resi
dual operations, all the remaining counter 
values are contained in the data area, and 
each is separated by a blank character 
(X'40'). For other operations, the follow
ing EBCDIC messages are in the data area, 
preceded by a blank character: 
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Operation 

No-Count Test Failure 
Unassigned Production Test 

Failure 
Overflow Interrupt 
Power Interrupt 

CONTROL TRANSACTIONS 

Message 

NCTF 

UPTF 
OVFL 
POWR 

Control transactions are formatted the same 
as other types of transactions, using the 
transaction control byte of the transaction 
header to indicate the action to be per
formed. The data field of the message is 
used to identify the specific object of the 
action, for example, the identification 
number of the area station to be restored 
(the data field mayor may not be present, 



depending on the nature of the transaction 
control type). 

The control transaction types, as pre
sently defined, are: 

• System/370 to 2715 (sent by the user 
program): 

Bypass area station. 
Restore area station. 
Bypass segment. 
Restore segment. 
Stop 2790 input. 
Start 2790 input. 
User table load start. 
User table load data. 
User table load end. 
CPU restart. 
2715 restart. 
Sort area station errors. 
Read partial error log. 
Reinitialize disk. 
Set day stamp. 
Monitor day number. 
Monitor time. 
Reset deferred data mode. 
Read deferred data. 
All pulse count transactions. 
Alarm. 
Text. 
Alarm and Text. 

• 2715 to System/37-O (sent to user 
program): 

Positive response to CPU request. 
Negative l:esponse to CPU request. 
Response t:o invalid CPU request. 
Positive response to 2715 request. 
Negative response to 2715 request. 
Response t:o invalid 2715 request. 
User defined. 
Automatically initiated response. 
CE-initiat:ed response. 
Unsolicited 2715 response. 
Pulse count responses to 2715 operator

initiated requests. 
Pulse count transactions destined for 

CPU 
Response for pulse counters. 

In addition to the above transactions, 
there are two types of messages that are 
transparent t() the user (that is, non-user 
data) • 

1. Error records are recorded by BTAM on 
a disk file; and 

2. Diagnostic information (automatic or 
resultin9 from intervention at the 
2715 local) is printed by BTAM on the 
System/370 Console or the 2740, if 
availablle. Diagnostic information 
from the 2715 remote goes to the 2740 
Data Communications Terminal. 

Pulse Count Transactions 

All pulse count transactions initiated from 
a System/370 have a control byte of X'FC' 
in byte 1 of the a-byte transaction header. 
Eyte 2 contains the area station address 
and byte 3 the counter address (in hexadec
imal). particular kinds of pulse counter 
operations are specified in the transaction 
text or data. The first byte of the tran
saction text is the counter control byte. 
This byte specifies the counter operation 
requested. Only one data byte (the counter 
control byte) is required for all counter 
operations except the Set functions, the 
Read and Set functions, and the Read Group 
functions. 

For the Read Group and Read Group Resi
dual oFerations, two additional data bytes 
must follow the counter control byte. 
These two bytes are the EBCDIC value of the 
last counter in the group. The upper limit 
of the last counter is 63, since there can 
be only 63 counters on a single area 
station. 

For the Set functions and the Read and 
Set functions, five additional data bytes 
Rust follow the counter control byte. 
These five bytes contain the EBCDIC value 
to which the counter is to be set. The 
value must be between 0 and 29,999 in 
EBCDIC. These five additional data bytes 
are required for the following operations: 

• Set Counter 

• Set counter and Set No-Count Testing 
and Reset UnaSSigned Production Testing 

• Set Counter and Reset No-Count Testing 
and Set Unassigned Production Testing 

• Set Counter and Reset all count testing 
functions 

• Read and Set 

• Read and Set and Set No-Count Testing 
and Reset UnaSSigned Production Testing 

• Read and Set and Reset No-Count Testing 
and Set Unassigned Production Testing 

• Read and Set and Reset all count test
ing functions 

The counter control o{::erations and the 
hexadecimal representation of the counter 
control bytes are shown in Figure 44. 

Overflow Interrupt 

An overflow interrupt message is trans
rritted to the user-defined routing indica
tion (specified in the ASCTR macro instruc-
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tion) whenever any counter reaches a value 
of 30,000. 

Power Interrupt 

The reporting of initial power-up or power 
failure at an area station results in a 
power interrupt message being transmitted 
to the user-defined routing indication 
(specified in the ASCTR macro instruction) . 
Until the power interrupt is reported from 
the area station, all counter transactions 
will be incomplete transactions. 

EXTERNAL ALARM CONTACT FEATURE 

The Area Station External Alarre Contact 
feature is provided as a method of alerting 
the operator at the area station level that 
an alarm condition exists in his area. 
This feature on a 2791-1 or 2793-1 Area 
station allows the attachment of an extern
al device at the area station 1053 printer, 
which can make use of a contact closure to 
operate some kind of external alarm whenev
er the EBCDIC character for BELL (X'2F') is 
received at the area station 1053 p.rinter. 

Three types of alarm messages can ori
ginate from either the system/370, the 2740 
attached to the 2715, or an area station or 
data entry unit. The three types of mes
sages are: 

1. Alarm 
2. Text 
3. Alarm and text 

The alarm message causes the 2791/2793 
alarm hardware to be activated. The text 
message consists of data that is printed on 
the 1053 printer. The alarm and text mes
sage consists of data that causes the 2791/ 
2793 alarm hardware to be activated and 
that causes the data to be sent to the 1053 
printer. If the 1053 is not available, 
alarm or alarm and text messages are routed 
to the cPU. The 2791/2793 alarm hardware 
is activated for the alarm or alarm and 
text messages ~hether or not the 1053 
printer is available. Text messages 
initiated at the System/370 or 2740 must be 
supplied by the user with the transaction 
request. Area station and data entry unit 
requests may have text supplied as explicit 
or implicit text. 

The alarm messages initiated from the 
System/370 are handled as normal System/370 
to area station 1053 printer output mes
sages. The transaction control byte 
defines the type of alarm message, as 
follows: 

Control Byte Value 
X'CO' 
X'eE' 
X'CF' 
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Alarm Message Type 
Text 
Alarm 
Alarm and text 

The data can be any normal user data. 
For alarm or alarm and text messages, the 
2715 generates the alarm character to send 
to the 1053 (the user does not have to do 
this). 

The alarm message initiated from the 
2740 is handled as a special control requ
est. This request must be coded as 
follows: 

r---T--T--T--T----T---' 
I I I I I I I 
IBIDID11D21D31TextlEOTI L ___ ~ __ ~ __ ~ __ ~ ____ ~ ___ J 

where: 
BID is the 2740 BID key. 

01 is the type of request and can have 
the following values: 

Y for alarm message. 
Z for text message. 
X for alarm and text message. 

D2 and D3 represent the area station 
address to which the message is to be 
sent (decimal 00 to 99). 

Text is any user text up to 127 
characters. 

EOT is the 2740 EOT key. 

Messages originating at an area station 
or data entry unit are initiated by an 
input transaction in conjunction with the 
2715 user tables. The implicit or explicit 
area station address, if other than the 
area station address of the originating 
station, indicates that two messages will 
be created by the 2715. One message will 
be the alarm message that will be sent to 
the area station that initiated the tran
saction. The second message will contain 
the data to be routed to some other area 
station 1053 printer. This second message 
will not be an alarm message. If, however, 
the user desires to send alarm and text to 
another area station, the first two charac
ters of the text must be the alarm, text, 
or alarm and text characters. If the 
implicit or explicit area station address 
is the address of the transaction initia
tor, then only an alarm message will be 
generated by the 2715. Message routing and 
implicit text will be specified in the 
transaction list header for messages ori
ginating at an area station or data entry 
unit. The first two bytes of implicit text 
must define the type of alarm message 
desired. For alarm messages, these bytes 
will be deleted from text sent to the 1053. 
The following table shows the format of the 
first two bytes of the implicit text for 
alarm messages. Implicit text is specified 
in the 2715 user tables in the MSG operand 
of the last ASLIST or DEULIST macro or the 



CTRLISTmacro in a defined transaction. 
The user must m.ultipunch a 0-7-8-9 sequence 
for the EBCDIC BELL character specified in 
the table. The' SPACE character indicates 
that nothing is punched in this column of 
the card. 

Message Type 
Alarm 
Text 
Alarm and Text 

2740 TRANSACTIONS 

First Byte 
BELL 
SPACE 
BELL 

Second Byte 
SPACE 
BELL 
BELL 

The 2740 Communications Terminal is a stan
dard feature on the 2715 remote and an 
optional featw~e on the 2715 local. It is 
used with the 2715 as both an input 
(inquiry, control) and output (response, 
error logging) device. 

A message Olriginated by the System/370 
and destined f()r the 2740 terminal has a 
maximum length of 128 bytes (two- byte mes
sage header, e:lght-byte transaction header, 
118 bytes of t4ext). These messages have 
the following lEorma t: 

• Bytes 1 and 2: Message header (these 
bytes are ][lot printed on the 2740). 

• Bytes 3 through 10: Transaction header 
(Bytes 4, S, and 6 are printed in hex. 

Following these six printed characters 
[two for each byte] is a space. Bytes 
7 through 10 are printed as they appear 
in main storage. There will be a total 
of 11 characters printed, including the 
space. ) 

• Data: The maximum length of the actual 
data text is 118 bytes if the margins 
of the 2740 are set to maximum printing 
space. 

A message entered from the 2740 may be 
formatted by the 2715 as a normal 2740-
initiated request and routed directly to 
the System/370 user or will be treated as 
acontrol request. The 2715 will format a 
standard eight-byte transaction header, 
inserting the first character entered from 
the keyboard in the control byte of the 
header. If this byte is numeric, a four
byte time stamp will be added, subsequent 
characters from the 2740 will be inserted 
as text, and the message will be routed to 
the System/370. 

If the first character entered from the 
2740 is not numeric, the 2715 will not add 
a time stamp and will treat the message as 
a control request. 
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IBM 2770 DATA COMMUNICATION SYSTEM -- PROGRAMMING CONSIDERATIONS 

SYSTEM CONFIGURATION 

An IBM 2770 can communicate with a System/ 
370 over a nonswitched line (point-to-point 
or multipoint) or a switched line. The 
2772 Control Unit must be equipped with the 
Multipoint Data Link Control feature for 
use on a multipoint line. A control unit 
for use on a switched line can be equipped 
with an Automatic Answering feature. if 
desired. 

TRANSMISSION CODES 

The IBM 2770 communicates with the System/ 
370 using either of two transmission codes. 
EBCDIC or USASCII. as selected when the 
2770 is ordered. If the 2770 is equipped 
with the EBCDIC Transparency feature. text 
data can contain any of the 256 EBCDIC bit 
patterns. That is. when text data is sent 
in transparent mode, the EBCDIC bit pat
terns representing data link control and 
terminal control characters are treated 
simply as aata, and do not cause the con
trol functions usually effected by these 
bit patterns to occur. This feature allows 
transmission of various kinds of raw data. 
such as packed decimal numbers. floating
point numbers. and machine-language pro
grams. When transmission is in nontrans
parent mode, however, the data link and 
format control characters are recognized as 
such, and thus cannot appear as normal 
text. 

TERMINAL POLLING AND SELECTION 

In order to activate a terminal so that 
data transmission can occur, the central 
computer transmits on the communications 
line a specific character sequence that 
identifies the input or output component 
(and in the case of multipoint lines, the 
terminal as well) from which data is to be 
received, or to which data is to be sent. 
This procedure is called polling when an 
input device is involved, and selection 
when an output device is involved; the 
character sequences are called polling 
sequences and selection sequences. Specif
ic polling and selection sequences are 
assigned to 2772 Control Unit input and 
output adapters, rather than to specific 
device types, as is the case with some 
other terminal types. The specific 
adapter-to-device correspondence is estab
lished by the customer engineer when the 
2770 system is installed. You must be 
aware of the correspondence in order to 
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select correctly the character sequences 
you need. These sequences are given below. 

Point-to-Point 

In point-to-point communication, you may 
perform component selection by one of two 
nethods. The output device may be selected 
by the Job Select Switch on the 2770 opera
tor control panel. or it may be selected by 
the transmission of a device control char
acter. If more than one device is assigned 
by the Job Select Switch, the device con
trol character is mandatory. DC1. DC2, and 
DC3 are the device control characters for 
output devices attached to output adapters 
1. 2. and 3. 

Device control characters for point-to
point lines may be sent as separate message 
blocks, or accompanied by text data. in the 
format STX DCx (text] ETB. or STX DCx 
(text] ETX. You code this message block in 
the output area referenced by a WRITE macro 
instruction. A device control character 
can be sent only as a nontransparent block, 
and it must be the first block of a mes
sage. that is, following EOT or the first 
block of conversational reply. 

The polling function is not used for a 
2770 on a point-to-point line. since mes
sage transmission from terminal to computer 
is initiated only by the terminal. 

Multipoint 

Message transmission between computer and 
2770 via a multipoint line is intiated only 
by the computer, using a Read Initial or 
Write Initial operation. You code polling 
and selection sequences in terminal lists 
(called ~olling lists for polling 
sequences, and addressing lists for selec
tion sequences). (The terms selection and 
addressing are used here synonymously.) 
The DFTRMLST macro instruction is used to 
create the terminal lists. The READ or 
WRITE macro instruction that initiates mes
sage transmission sends the polling or 
selection sequences contained in the list. 

Polling and selection sequences consist 
of four characters. The first is the ter
minal address, which may be any alphabetic 
character; it identifies an individual ter
Irinal and is set by the customer engineer 
~hen the terminal is installed. In a poll
ing sequence, this character must appear in 
uppercase, for example, A. When in a 



selection sequence, it must be lowercase, 
for example, a .. 

The second character is always identical 
to the first. The third character in the 
sequence is a component polling or selec
tion character.. The characters DC1, DC2, 
and DC3 select the output devices attached 
to output ada~:er 1, 2, and 3, respective
ly. The charac::ters 5, 6, and 1 poll the 
input devices attached to input adapters 1 
(keyboard), 2, and 3; 0 causes a general 
poll, resulting in receipt of data from any 
ready input device. 

The fourth character in the sequence is 
always ENQ (inquiry), which elicits a 
response from the terminal control unit 
that indicates whether the polled or 
selected component is ready. 

TEMPORARY TRANSMISSION DELAYS 

In communicati.on between the IBM 2110 and 
the central cc)mputer, message transmission 
may need to bE! delayed because of condi
tions at the 2110. The 2710 signals the 
central comput~er that delay is necessary by 
sending one of several data link control 
sequences, thE~ specific one depending on 
the reason for the delay. These sequences, 
and the automatic BTAM response or appro
priate user program response to each, are 
as follows. 

2770 Unable to Send (STX ENQ) 

When the 2770 is unable to send (STX ENQ) 
during transmission of text from the 2770 
to the central computer, the 2770 becomes 
temporarily unable to transmit. It sends a 
TTD sequence (STX ENQ) in lieu of text. 
Upon receivin9 this sequence, BTAM automat
ically transmits a NAK character. Transmis
sion of STX ENQ and NAK alternates until (1) 
uhe 2770 once again is able to transmit, in 
which case it resumes transmitting text, or 
until (2) the BTAM retry count including 
errors as well as TTD's reaches seven, or 
(3) until EOT is transmitted by the 2770 
(STX ENQ followed by EOT is a forward abort 
sequence). In cases 2 and 3 BTAM turns on 
bi t 7 of DECF:LAGS and posts a completion 
code of X'4l'. When a X'4l' is posted with 
bit seven set in DECFLAGS, the application 
should transmit EOT and reestablish contact 
at a later time. (If the source of the 
incoming data is an IBM 50 Magnetic Data 
Inscriber cartridge, it may be desirable 
for the user program to send NAK characters 
until a total of about 60 seconds has 
elapsed from the time the STX ENQ sequence 
was received. The MDI cartridge requires 
45 seconds to rewind, and several seconds 
are required for the terminal operator to 
mount a new cartridge so that transmission 
can resume.) 

2110 Unable to Receive Text (WACK) 

At the time the 2110 receives an ENQ or 
selection characters from the central com
puter, or after it has already received one 
or more ~essage blocks, it may be unable 
temporarily to receive text into the buf
fer. This condition occurs when the cur
rent contents of the buffer are being tran
sferred to an output device. When this 
happens, the 2110 sends a WACK sequence 
instead of t~e usual alternating 
acknowledgment. 

Upon receiving the WACK, BTAM turns on 
bits 0 and 1 of DECFLAGS and posts a com
pletion code of X'1F'. The user program 
should check DEC FLAGS for this response, 
and if WACK was received, should send an 
ENQ character (as by a WRITE Inquiry 
macro). The ENQ should be, sent regardless 
of whether the WACK was received in 
response (1) to text or (2) to the initial 
ENQ character (nonswitched point-to-Foint 
line) or ID ENQ sequence (switched point
to-point line). For a multipoint line, 
however, the ENQ should be sent only if the 
WACK was received in response to text. If 
it was received in response to initial 
selection, the user program should resend 
the selection characters, that is, reissue 
the WRITE macro. To determine whether the 
WACK was received in response to text or 
selection, examine the DECTPCOD field of 
the DECB. If it contains X'06', the WACK 
was received in response to selection. If 
it does not contain X'06', the WACK was 
received in response to text. 

The user program should be arranged to 
keep res~onding to WACK sequences in this 
aanner until the 2110 responds normally or 
until the user program wishes to abandon 
communication with the 2170 for the time 
being. In the latter case, the user Fro
gram should issue the appropriate macro to 
break off transmission. 

2110 Wishes to Transmit (RVI) 

At the time the 2110 receives a selection 
sequence frow the central computer (multi
point line only), it ~ay signal the central 
computer that it wishes to transmit instead 
of receive. To do this, it sends an RVI 
sequence instead of an ACK-O (the normal 
response to selection) BTAM accepts the RVI 
in lieu of the ACK-O, turns on bits 1 and 6 
of DECFLAGS, and posts a completion code of 
X'1F'. The user program should check 
DECFLAGS for this response and proceed as 
follows. 

When the RVI is received in response to 
selection, the program should issue a READ 
Initial macro if it wishes to allow the 
2110 to transmit. 
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TERMINAL FUNCTION CONTROL 

There are six characters in each code 
(EBCDIC and USASCII) that control terminal 
functions. These are sometimes referred to 
as end-to-end control characters (as dis
tinguished from data link control 
characters) • 

• EM (end-of-medium) 
This character is used to indicate the 
end of data on paper or magnetic tape. 
It is transmitted as data and repro
duced in paper tape at the 1018 paper 
tape punch. (It is not sent to the IBM 
50 Magnetic Data Inscriber, as this is 
an input device only.) 

• IRS (Interchange Record Separator) 
(EBCDIC) 

RS (Record Separator) (USASCII) 
This character is used to indicate the 
end of data in a punched card. When 
the contents of a card are read into 
the buffer, the control unit inserts an 
IRS (RS) character into the buffer fol
lowing the last data character read 
from the card. If the contents of a 
buffer are sent to the paper tape 
punch, the IRS (RS) characters are also 
punched in the tape, so that cards can 
be punched from the tape. When sending 
data from the buffer to the card punch 
or printer, each IRS (RS) character 
encountered in data causes the control 
unit to command the card punch to eject 
a card, or the printer to perform the 
new line function. 

• NL (New Line) 
The NL character defines a print line 
when data is to De printed. If data 
containing NL characters is sent to a 
card punch or paper tape punch, the NL 
characters are punched. 

• DC1 
DC2 (Device Control) 
DC3 
These characters are used to activate 
specific devices attached to the 2772 
control unit. Their use is explained 
under Terminal Polling and Selection. 

• ESC (Escape) 
This character and a defined graphic 
character that follows it are called an 
escape sequence. Escape sequences are 
used to control formatting of data on 
output devices, as explained under 2213 
Printer and 2265 Model 2 Display 
Station. 

• VT (Vertical Tab) 
FF (Forms Feed) 
These two characters are used to con
trol formatting on the 2213 printer, as 
explained under 2213 Printer. 
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Placing terminal function control 
characters in message text is not a BTAM 
function; they must be placed there by the 
terminal operator, programmer, or ~reparer 
of input media (for example, cards, tape). 

2213 Printer 

Vertical forms control for the printer may 
te regulated by a ~arriage control tape 
contained within the printer, or by control 
commands consisting of escape sequences 
(ESC followed by a defined character). An 
esca~e sequence specifies the number of 
line spaces to be skipped following print
ing of the line in which the escape 
sequence appears, or specifies the channel 
number of the carriage control tape that is 
to govern forms motion. The escape 
sequence must be contained in the first two 
positions of a record sent to the printer. 
These two characters are not printed on the 
forms. The escape sequences and their 
corresponding functions are given in Figure 
45. 

r--------T--------T--------------T--------, 
I I I ISkip to I 
I I I I Carriage I 
I I I IControl I 
I EBCDIC IUSASCII I Forms Motion I Tape I 
ISequencelSequencelAfter PrintinglChannel I 
~--------+--------+--------------+--------~ 
I ESC / I ESC Q ISingle space I I 
~--------+--------+--------------+--------~ 
I ESC S I ESC R IDouble space I I 
.--------+--------+--------------+--------~ 
I ESC T I ESC S ITriple space I I 
~--------+--------+--------------+--------~ 
I ESC A I ESC A I I 1 I 
~--------+--------+--------------+--------~ 
I ESC B I ESC B I I 2 I 
~--------+--------+--------------+--------~ 
I ESC C I ESC C I I 3 I 
~--------+--------+--------------+--------~ 
I ESC D I ESC D I I 4 I 
~--------+--------t--------------+--------~ 
I ESC E I ESC E I I 5 I 
~--------+--------+--------------+--------~ 
I ESC F I ESC F I I 6 I 
~--------+--------+--------------+--------~ 
I ESC G I ESC G I I 7 I 
~--------+--------+--------------+--------~ 
I ESC H I ESC H I I 8 I 
~--------+--------+--------------+--------~ 
I ESC I I ESC I I I 9 I 
~--------+--------+--------------+--------~ 
I ESC J I ESC J I I 10 I 
~--------+--------+--------------+--------~ 
I ESC K I ESC K I I 11 I 
~--------+--------+--------------+--------~ 
I ESC L I ESC L I I 12 I 
~--------+--------+--------------+--------~ 
I ESC M I ESC M ISpace sUF~ressl I l ________ ~ ________ ~ ______________ ~ ________ J 

Figure 45. IBM 2213 Vertical Forms Control 
Escape Sequences 



Vertical f()rms control may also be 
actuated by the Vertical -Tab (VT) charac
ter, wbich ca uses skip-to-channel-2 of the 
carriage control tape and the Forms Feed 
(FF) charactel::-, which causes skip-to
channel-1. These two characters differ in 
effect from tile es~ape sequences in that 
forms motion 1:.akes place immediately upon 
detection of the VT or FF character, 
whereas forms motion caused by detection of 
an escape se~'Jence does not 'occur until the 
entire line containing the escape sequence 
has been printed. 

2265 Model 2 Display Station 

Two 2265 Model 2 Display Station control 
functions are activated by two-character 
escape sequen~::es contained wi thin the mes
sage data sent to the display station via a 
Write operati4:>n. These functions and their 
associated es ,cape sequences are: 

Erase/Writ,e (ESC U) 

Write at Line Address (ESC I). 

The escape sequence must be the first 
two character:s following the STX character 
that begins a message or message block. 
Both the ESC U and ESC ' sequences may be 
contained in ,a single message (though not 
in the same block). 

Erase/Write: To erase the screen of a dis
play station the station must be selected 
and the program must send: 

STX ESC U (text) ETX or 

STX ESC U (text) ETB. 

The s~reen is erased, the cursor is 
positioned at the first availacle display 
position of the screen (upper left corner), 
and the data represented by (text) is 
displayed. 

Write at Line! Address: This control func
tion allows t~he program to select a specif
ic line where! the data containing the 
escape sequenlce is to be displayed. The 
program must send: 

STX ESC ' x (text) ETX or 

STX ESC ' x (text) ETB 

where x reprE~sents the line address. The 
line address is a hexadecimal code specify
ing the displ.ay line where the message data 
is to begin. Display line numbers and 
corresponding line addresses are shown in 
Figure 46. 

.-------------T--------------------------, I FUnction I Escape Sequence I 
~--------------+--------------------------~ I Erase Screen I ESC U I 
r--------------+--------------------------~ I Erase screen I ESC U (text) I 
I and display I I 
I message I I 
~--------------+--------------------------~ I Write at I ESC ' x (text) I 
I Line Address I I 
~--------------+--------------------------~ I Display Line 
I Number Address Code 
I 

15 12 
lines lines 

1 -1- -1-
2 2 2 
3 3 3 
4 4 4 
5 5 5 
6 6 6 
7 7 7 
8 8 8 
9 9 9 

10 A A 
11 B B 
12 C C 
13 D 
14 E 
15 F 

--------------~--------------------------Figure 46. IBM 2265 Erase and Write-at-
Line Address Control Characters 

Conversational Mode 

This special feature enables the 2772 to 
accept a text response to an inquiry 
without having to be selected before 
receiving the response. With this feature, 
the user may inclUde in his BTAM program 
the coding required to initiate a write 
Continue operation to the 2770 immediately 
following the last block of data received 
from the same 2770 on a Read operation. 
This Write continue operation may be fol
lowed ty other Write Continue operations to 
the same 2770. To read more data from the 
2770, the user must issue another READ Ini
tial macro to poll the input unit again. 

FIELD-CONTROL OPERATION 

This special feature permits operator or 
~rogram entry of three field modifiers that 
can be entered individually in any given 
character location in the display buffer. 

Protected Data 

Two of the three field modifiers provided 
cy the Field-Control Operation special fea
ture serve to identify the beginning and 
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end of a field of data that is to be pro
tected. They are: 

• Protected-Data-Field Modifier (ESC Z): 
The presence of this modifier in the 
display buffer identifies the start of 
a field of protected data and prevents 
manual erase or over-write of the data • 

• End-Field Modifier (ESC 9): The pre
sence of this modifier in the display 
buffer identifies the end of a 
protected-data field and automatically 
terminates the field-control operation. 

These field-control modifiers are 
entered into the system via escape (ESC) 
sequences. The characters Z and 9 are 
stored in the display buffer and they are 
reproduced on the display screen as: 

Protected Data Field Modifier 
(End-Field Modifier ) 

When the ( and ) symbols are not preceded 
by ESC, they may be used as normal data. 
During a Read or Write operation, if the 
display cursor encounters a Protected-Data
Field Modifier it moves over the field 
until it reaches the End-Field Modifier. 
The cursor then locates in the next display 
position beyond the End-Field Modifier and 
normal Read or Write operation continues. 

Tab Set 

The presence of the Tab Set Character Field 
~odifier in the display buffer identifies 
the position as a Tab Set character loca
tion. When a Horizontal Tab (BT) is 
received from the central computer or from 
the keyboard, the HT character is stored in 
the first unprotected character space, and 
then the cursor automatically advances to 
one character space beyond the next Tab Set 
character. 

The Tab Set Character Field Modifiers 
are entered into the system via a format 
message. The first data in this message 
should be ESC HT, to set up a tab-set 
sequence. Each HT following this repre
sents a Tab set character. A vertical bar 
is displayed in each line from and includ
ing the line containing the cursor to the 
bottom of the screen for each Tab Set char
acter. This character cannot be written 
within a protected field. caution must be 
exercised to see that the cursor is not 
positioned in a protected field when a Tab 
Set character is to be written. The tab
set sequence is not terminated until the 
New Line (NL) character is entered. 

Once this format message has been 
stored, messages may "be transmitted without 
spaces, as they need contain only the Hori-
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zontal Tab (HT) character to provide for
matting. The HT character is stored and 
will be read back to provide printer for
matting and/or better communications line 
efficiency. If an HT is sent and there are 
no Tab Field Modifiers, the cursor is posi
tioned at the beginning of the next line. 

RECORD FORMATS 

The basic 2772 control unit has two 128-
byte buffers. As a special feature the 
2772 can have buffers of 256 bytes each. 
The basic 2772 can send or receive one mes
sage block per transmission. Thus, in non
transparent mode, messages appear on the 
line in the format: 

r---T---------~---------------, 
ISTXI ••• text ••• 1 ETB (or ETX) I L ___ ~ __________ ~ _______________ J 

In transmission to the 2772, only the text 
portion of the message is transferred to 
the output device. The definition of text 
depends on the type of device. 

For the paper tape punch, text consists 
of the data characters and any end-to-end 
control characters present in the data. 
For the card punch, any escape sequences, 
NL and E~ characters are considered text 
and do not cause ejecting of a card from 
the punch; the IRS (RS), ETB, and ETX do 
cause card ejection. For the printer, the 
NL and IRS (RS) characters and escape 
sequences are not considered part of text. 

In nontransparent mode, the maximum 
record length is 128 characters for the 
basic 2772 and 256 characters for the 2772 
with the Expanded Buffer feature. The STX, 
ETB, ETX, and the device control characters 
(DCx) do not go into the buffer. Records 
exceeding the buffer size cause an I/O buf
fer overrun error, which causes the 2772 to 
send a NAK in response to the received 
block. BTAM will retry the Write operation 
seven times, then post the operation com
plete with error. 

Each IRS (RS) character in data trans
ferred from the buffer to the card punch 
causes the card currently being punched to 
be ejected and a new card fed. This action 
also occurs if no IRS (RS) character has 
been detected by the time 80 consecutive 
data characters have been sent to the 
punch. 

Printing: Data to be sent to the printer 
may te formatted into print lines of 132 
characters or less by the use of IRS (RS) 



or NL charactelrs. If neither of these 
characters is detected by the time 132 
characters hav4e been sent to the printer, 
successive data is printed on the next 
line. The new line function also occurs if 
the printer re.aches a tab stop. 

Display: Reco,rds exceeding the length of 
the display line are not truncated, but are 
continued on the next display line. In 
nontransparent mode, variable length re
cords may be sent to the 2772. The number 
of records per transmission is not 
restricted except by buffer size. The STX, 
ETB, ETX, and DCx characters do not enter 
the buffer. All other characters, includ
ing escape sequences and end-to-end control 
characters, oc:cupy positions in the buffer. 
In transparent, mode, variable length blocks 
may be sent tOI the 2772. A block consists 
of one record, since end-to-end controls 
are not recogI1lized in transparent mode. 
The length of the block may not exceed the 
buffer size. 

Transmission of Blank Cards 

Basic 2712: In either transparent or non
transparent mode, blank cards are read into 
the buffer and transmitted just as are 
cards containing data. 

2172 with Expanded Buffer Feature: In non
transparent mode, data from the card reader 
is packed. That is, each card is read into 
the buffer, then scanned from column 80 
backward until a data character is reached. 
The control unit then inserts an IRS (RS) 
character in the buffer at the next posi
tion. The next card is read into the buf
fer teginning at the next following posi
tion. Thus, card definition is maintained 
while unnecessary blanks at the end of the 
card are deleted. For this reason, the 
2112, when equipped with the Expanded Buf
fer feature, does not transmit blank cards, 
in nontransparent mode. In transparent 
mode, data is not packed in the manner 
indicated above, and blank cards are 
transmitted. 
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IBM 2972 GENERAL BANKING TERMINAL SYSTEM -- PROGRAMMING CONSIDERATIONS 

Communication between the central computer 
and the station control unit of an IBM 2972 
General Banking Terminal system employs an 
ei9ht-bit transmission code and BSC multi
point data link control procedures. The 
makeup of the character set is as follows. 

BSC Data Link Control Characters 

The transmission code bit patterns for the 
data link control characters are identical 
to the EBCDIC bit patterns for the same 
characters. The 2972 station control unit 
can send and can receive and respond func
tionally to, these data link control chara
cters and sequences: 

Character 
STX 
ETX 
DLE 
ETB 
ENQ 
SYN 
EOT 
NAK 
ACK-O 
ACK-1 
WACK 
RVI 

Bit Pattern (Hex) 
02 
03 
10 
26 
2D 
32 
37 
3D 
1070 
1061 
106B 
107C 

The 2972 does not send the SOH (X'Ol') and 
ITB (X'lF') characters. However, it can 
receive them, but does not respond func
tionally to them. (This provides compati
bility with other types of remote BSC sta
tions that may be attached to the same mul
tipoint line.) 
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Graphic and Terminal Function Control 
Characters 

Graphic characters are the alphabetic and 
numeric characters and the special symbols 
that can be printed on the 2980 teller and 
administrative stations, or that these sta
tions can send to the central com~uter. HT 
(horizontal tab), NL (new line), and Pass
book Index are examples of terminal func
tion control characters. The 2972 station 
control unit passes graphic and control 
characters between the communications line 
and the 2980s connected to the station con
trol unit. 

The character sets for the different 
models of the 2980 vary in the specific 
characters they include and in the indivi
dual transmission code bit patterns that 
represent the characters. For example, the 
bit pattern X'D3' represents a 6, in numer
ic shift, and 1, in alphabetic shift, for 
the 2980 Modell. For the Model 4, howev
er, the same bit pattern, X'D3', represents 
L, in numeric shift, and Q, in alphabetic 
shift. 

BTAM does not provide translation tables 
for user-program translation between EBCDIC 
and transmission codes. Appendix K shows 
the correspondence between each transmis
sion code bit pattern and the characters 
that bit pattern represents, for each of 
the models (1, 2, and 4) of the 2980 
stations. 



IBM 3210 INFORMATION DISPLAY SYSTEM -- PROGRAMMING CONSIDERATIONS 

The control units, display stations, and 
printers that make up the IBM 3270 Informa
tion Display System are supported by BTAM 
under control of OS/VS. support for local 
or remote 3270 display systems or both can 
be included in BTAM. For helpful informa
tion on programming the 3270, see !~~!2: 
~~£~!2~_~2_~~2g!~~!~s-~h~_!~~_1~ZQ, GC27-
6999. 

3270 DEVICES SUPPORTED ----------------------
BTAM supports the following remote 3270 
control units and their attachable devices: 

· 3271 Control Unit, Models 1 or 2 

· 3274 Control Unit Model lC (BSC) 

· 3275 Display Station 

· 32~6 Control Unit Display Station 

The remote 3270 control unit must be 
attached to either a 2701 Data Adapter 
Unit or 2703 Transmission Control Unit or 
3704 or 3705 in emulation mode. 

BTAM supports the following local 3270 
Control Units and attachable devices: 

· 3272 Control Unit, Model 1 or 2 

· 3274 Control Unit, Model lB or lD 

The local 3270 control unit must be attached 
to a selector, multiplexer, or block 
multiplexer channel. 

Throughout this publication, local 3270 
refers to a 3272 Model 1 or 2 Control 
Unit or to a 3274 Model lB or ID Control 
Unit with attachable devices. A remote 
3270 refers to a 3271 Model 1 or 2 Con-
trol Unit, 3274 Model lC Control Unit, 
3275 Display Station, or 3276 Modell, 2, 
3, 4 Control Unit with attachable devices. 
Except where noted, references to the 3272 
also apply to the 3274 Model IB and ID. 
References to the 3271 also apply to the 
3274 Model lC and the 3276. Where functions 
apply to some 3270 devices and not others, 
these exce~tions are noted. The following 
surnrnerizes thE!se exceptions: 

FUNCTION APPLIES TO 
Local Remote 

Alternate 3274 Models 3274 Model 
Buffer Size IB and lD lC 

Write 3274 Model lD 3274 Model lC 
Structured (with Write 
Field Structured 

Field capability) 

Prepare 3274 Model lD None. 
to Read 

The following 3270 control units are supported 
by BTAM as 3272 and 3271 Control Units: 

CONTROL UNIT ATTACHMENT COMPATIBLE WITH 

3274 lB, ID Local 3272 

3274 lC BSC 3271 

3276 1,2,3,4 BSC 3271 

For more information about remote and 
local 3210 configurations, see IBM 3210 
Information Display System, Library 
Users GUl.de. 

3270 CAPABILITIES SUPPORTED 

BTAM supports the following rerrote and 
local 3210 capabilities: 

• Read modified fields from device buffer 

• Write to device buffer 

• Erase and write to device cuffer 

• Transmit structured field data to a 
device 

• Erase and write alternate size device 
buffer 

• Erase all unprotected fields in device 
buffer 

• Read modified fields from device buffer 
from position 

• Read from device buffer 

• Read from device buffer from position 
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In addition, BTAM supports the remote 3270 
capability of copying from the buffer of 
one remote device into the buffer of anoth
er remote device on the same control unit. 

A remote 3270 display system can consist 
of the remote 3270 control unit and devices 
attached to nonswitched mUltipoint BSC 
lines or the 3275 station equipped with the 
Dial feature attached to switched point-to
point lines or both. Nonswitched and 
switched systems are discussed separately 
in this chapter. 

For remote 3270 display systems, capati
lities are used through a combination of 
BTAM READ and WRITE macro instructions for 

nonswitched multipoint BSC stations (or 
switched point-to-point BSC stations for 
the 3275 with dial feature) and data link 
and end-to-end control characters in output 
messages. For local 3270 display systems, 
capabilities are used through local types 
of BTAM READ and WRITE macro instructions 
(specified by means of the optype operand). 

'BTAM provides additional capabilities for 
application programs to use the large (alter
nate) display or printer size of the devices 
attached to the 3274 IB, lC and ID and the 
3276 1,2,3,4 Control Units. 

BTAM supports the Prepare to Read operation 
in OS/VSl and OS/VS2 MVS for the 3274 Model 
ID Control unit. Prepare to Read permits 
overlap of host and control unit activity 
and also frees both the channel and control 
unit resources. For more information refer 
to IBM 3270 (Local) Information Display 
System -- Programming Considerations, Pre
pare to Read Operat10ns in th1s book. 

BTAM supports the Write Structured Field oper
ation in OS/VSl and OS!VS2 MVS for the 3274 
Model ID Control Unit and the 3274 Model IC 
Control Unit. Write Structured Field allows 
application programs to transmit structured 
fields to those devices. 

For more information about remote and 
local 3270 capabilities, see IBM 3270 
Information Display System, Library 
Users GU1de. 

NONSWITCHED REMOTE 3270 DISPLAY SYSTEM 

Nonswitched remote 3270 display stations 
and printers are supported by BTAM as BSC 
stations connected to nonswitched multi
point lines using either EBCDIC or ASCII 
transmission code. 
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Control EBCDIC ASCII 
Unit Address Hexadec i ma I Hexadecimal 
Number Character Representation Representat ion 

0 SP 40 20 
1 A Cl 41 
2 B C2 42 
3 C C3 43 
4 D C4 44 

5 E C5 45 
6 F C6 46 
7 G C7 47 
8 H C8 48 
9 I C9 49 

10 ¢ ([) 4A 5B 
11 4B 2E 
12 < 4C 3C 
13 ( 4D 28 
14 + 4E 2B 
15 I 4F 21 
16 & 50 26 
17 J Dl 4A 
18 K D2 4B 
19 L D3 4C 
20 M D4 4D 
21 N D5 4E 
22 0 D6 4F 
23 P D7 50 
24 Q D8 51 
25 R D9 52 
26 ! (J) 5A 5D 
27 S 5B 24 
28 5C 2A 
29 5D 29 
30 5E 3B 
31 ---, 5F 5f 

Figure 47. Control Unit Addresses for 
Polling List Entries and for 
Identification in Input Mes-
sages (with Hexadecimal Repre-
sentations in EBCDIC and ASCII) 

DEFINING COMMUNICATIONS LINE GROUPS 

See "Defining Communications Line Groups" 
in the general section "Defining the Tele
processing System," and see Appendix D. 

The UNIT operand of the IODEVICE system 
generation macro instruction must specify 
BSC3 for the nonswitched 3270 display sys
tem. The DCB macro instruction operands 
that apply to the nonswitched 3270 display 
system are: DSORG, MACRF, DDNAME, BUFNO, 
BUFL, BUFCB, EXLST, BFTEK, LERB, EROPT, 
DEVD, MODE, and CODE. 

DEFINING AND MODIFYING TERMINAL LISTS 

See "Defining and Modifying Terminal Lists" 
in the general section "Defining the Tele
processing System," see "Defining Terminal 
Lists" under the heading "BSC Nonswitched 
Multipoint Operation" in the section "BSC 
Read and Write Operations," and see Appen
dix A. 



Control 
Unit 
Number 

0 
I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

Figure 48. 

EBCDIC ASCII 
Address Hexadecimal Hexadecimal 
Character Representation Representat ion 

60 20 

/ 61 2F 
S E2 53 
T E3 54 
U E4 55 
V E5 56 
W E6 57 
X E7 58 
y E8 59 
Z E9 5C 
(\) 6A 7C 
, 6B 2C 
::>/0 6C 25 

60 5F 
"5 6E 3E 
? 6F 3F 
0 FO 30 
I FI 31 
2 F2 32 
3 F3 33 
4 F4 34 
5 F5 35 
6 F6 36 
7 F7 37 
8 F8 38 
9 F9 39 

7A 3A 
7B 23 

(a 7C 40 
70 27 
7E 3D 
7F 22 

Control Unit Addresses for 
Selection List Entries (with 
Hexadecimal Representations in 
EBCDIC and ASCII) 

Defining Terminal Lists 

The DFTRMLST macro instruction is used to 
define terminal lists for the remote 3270 
display system. 

Each control unit has a one-character 
polling address (see Figure 47) and a one 
character selection address (see Figure 
48). Each display station or printer has 
its own one-character address for specific 
polling and selection (see Figure 49), and 
all devices share a one-character address 
for general polling (see Figure 49). 
Couble addressing is used for both control 
unit and device. Each five-character poll
ing or selection sequence has the format: 

r--T--T--T--T---' 
IxxlxxlyylyylENQI L __ ~ __ ~ __ ~ __ ~ ___ J 

where xx is the hexadecimal representation 
in EBCDIC or ASCII of the control unit 
address for polling or selection, yy is the 
hexadecimal representation of the device 
address, and ENQ is X'20' for EBCDIC or 
X'OS' for ASCII. In the pOlling list, the 
last entry must be five EOT characters 
(X'37' for EBCDIC or X'04' for ASCII). 
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E8COIC ASCII 
Device Address Hexadecimal Hexadecimal 
Number Character Representat ion Representation 

0 SP 40 20 
1 A Cl 41 
2 8 C2 42 
3 C C3 43 
4 0 C4 44 
5 E C5 45 
6 F C6 46 
7 G C7 47 
8 H C8 48 
9 I C9 49 

10 ,~ ([) 4A 58 
11 48 2E 
12 < 4C 3C 
13 ( 40 28 
14 + 4E 28 
15 I 4F 21 
16 & 50 26 
17 J 01 4A 
18 K 02 48 
19 L 03 4C 
20 M 04 40 
21 N 05 4E 
22 0 06 4F 
23 P 07 50 
24 Q 08 51 
25 R 09 52 
26 ! (J ) SA 50 
27 S 58 24 
28 5C 2A 
29 50 29 
30 5E 38 
31 --, SF 5E 

General Poll 7F 22 

Figure 49. Device Addresses for Polling 
and Selection List Entries and 
for Identification in Input 
Messages (with Hexadecimal 
Representations in EBCDIC and 
j~SCII) 

Examples: To define an open polling list 
for devices 1, 2, and 3 on control unit 7 
using EBCDIC transmission code: 

OPLIST DFTRMLST AUTOLST,(C7C7C1C12D, 
C7C7C2C22D,C7C7C3C32D, 
3737373737) 

To define a wraparound polling list for 
devices 1, 2, and 3 on control unit 7 and a 
general poll on control unit 8 using ASCII 

WPLIST DFTRMLST AUTOWLST, (4141414105, 
4147424205,4747434305, 
4848222205,0404040404) 

To define~ a selection list for devices 
1, 2, and 3 on control unit 1 using EBCDIC 

SLIST DFTRMlLST OPENLST, (E7E7CICI2D, 
E7E7C2C2ID,E7E7C3C32D) 

Modifying Terminal Lists 

The CHGNTRY macro instruction is used to 
modify terminal lists for the nonswitched 
3270 display system. (If wraparound poll
ing is being done, the RESETPL macro in
struction is used first to terminate 
polling. ) 

Example: To suspend the poll on device 3 
(from the first example under "Defining 
Terminal Lists"): 

SPOLL CHGNTRY OPLIST,AUTOLST,3,5"SKIP 

BUFFER MANAGEMENT 

See the general section "Buffer Manage
nent." Programmer buffering or dynamic 
buffering can be used for the remote 3270 
display system. 

CODE TRANSLATION 

See the general section "Code Translation," 
and see Appendix E. 

All remote 3270 messages can be trans
lated between EBCDIC and ASCII, except for 
those transmitted to devices with Write 
Structured Field capability. The messages 
sent to Write Structured Field devices are 
transmitted in EBCDIC because the Write 
Structured Field operation does not permit 
a one-to-one translation of the data stream 
to ASCII code. To allow all other remote 
3270 messages to be translated between 
EBCDIC and ASCII using the BTN1 RASA and 
SASA translation tables, in the I/O inter
face code for six-bit structured data in 
all 3270 messages the setting of the two 
high-order bits is determined by the set
ting of the six low-order bits in the byte 
(see Figure 50). Six-bit structured data 
includes the WCC and CCC, attribute char
acter, cursor and buffer addresses, remote 
control unit address, remote device address, 
and sense and status bytes; for more infor
mation, see IBM 3270 Information Display 
System, Library Users GUlde. 

Examples: Line 1 of Figure 52 represents a 
rressage received from a display station 
using ASCII transmission code. (If the 
control unit and device addresses are to te 
checked against the entry in the polling 
list, this should be done before transla
tion, since the terminal list entries are 
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EBCDIC 
Bits 
23 4567 .. 

00 
40 

00 
CI 

00 
C2 

00 
C3 

00 
C4 

00 
C5 

00 
C6 

00 
C7 

00 
C8 

00 
C9 

00 
4A 

00 
4B 

00 
4C 

00 
4D 

00 
4E 

00 
4F 

EBCDIC 
Hex 

~ 

0000 
SP 

0001 
A 

0010 
8 

0011 
C 

0100 
0 

0101 
E 

0110 
F 

0111 
G 

1000 
H 

1001 
I 

1010 
c 

1011 

1100 

< 
1101 

( 

I 110 
+ 

II1I 
I 

01 0000 
50 & 

01 0001 
01 J 

01 0010 
02 K 

01 0011 
03 l 

01 0100 
04 M 

01 0101 
05 N 

01 0110 
D6 0 

01 0111 
D7 P 

01 1000 
08 Q 

01 1001 
D9 R 

01 1010 
5A ! 

01 1011 
5B S 

01 1100 
5C * 

01 I I 01 
50 ) 

01 I 110 
5E ; 

01 IIII 
5F ---, 

10 0000 
60 -

10 0001 
61 / 

10 0010 
E2 S 

10 0011 
E3 T 

10 0100 
E4 U 

10 0101 
E5 V 

10 0110 
E6 W 

10 0111 
E7 X 

10 1000 
E8 Y 

10 1001 
E9 Z 

10 1010 
6A I 

I 

10 1011 
68 

10 1100 
6C % 

10 1101 
6D -

10 I 110 
6E > 
10 IIII 
6F ? 

11 
FO 

11 
Fl 

11 
F2 

II 
F3 

II 
F4 

II 
F5 

II 
F6 

II 
F7 

II 
F8 

II 
F9 

II 
7A 

II 
78 

II 
7C 

II 
70 

II 
7E 

II 
7F 

0000 
0 

0001 
1 

0010 
2 

0011 
3 

0100 
4 

0101 
5 

0110 
6 

0111 
7 

1000 
8 

1001 
9 

1010 
: 

1011 
1/ 

1100 
.Jl 

II 01 

I I 10 
= 

IIII 
" 

Lr G aphic 
Character 

Note: The I/O interface code is abtoined by overlaying columns 4,5,6, 
and 7 of standord EBCDIC code on columns C,O,E, and F. 

Figure 50. I/O Interface Code for Six-bit 
Structured Data 
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in transmission code.) Line 2 of Figure 52 
indicates the characters contained in the 
message. Line 3 shows the message after 
the TRNSLATE macro instruction has been 
used to translate from ASCII to EBCDIC. 
Line 4 indicates the content of the message 
for the problem program. 

Line 1 of Figure 53 indicates the con
tent of a message from the problem program. 
Line 2 shows the message before the TRNSL
ATE macro instruction has been used to 
translate from EBCDIC to ASCII. Line 3 
indicates the characters contained in the 
message. Line 4 represents the message to 
be sent to a display station using ASCII 
transmission code. 

ACTIVATING AND DEACTIVATING THE 
TELEPROCESSING SYS'IEM 

See the general section "Activating and 
Deactivating the Teleprocessing System." 

LINE CONTROL AND MESSAGE TRANSMISSION 

See the general section "Line Control and 
~essage Transmission,· see ·READ Macro 
Instructions· and "WRITE Macro Instruc
tions· under the heading "BSC Nonswitched 
Multipoint Operation" in the section ·BSC 
Read and Write Operations," and see Appen
dixes Band G. 

Read Operat.ions 

Read Modified Fields for Operator Input: 
To poll a device or control unit and, after 
some action ty the display station opera
tor, to read a message block, use the READ 
TI macro instruction. The polling list 
entry either specified by or in the polling 
list specified ty the entry operand deter
mines whether a single device or all 
devices on a control unit are polled. 



• If the oper,ator pressed the ENTER key 
or pressed ~a PF key, the READ T I macro 
instruction causes a normal read. If 
the device buffer was formatted, the 
buffer specified by the inoutarea 
operand contains an index byte and a 
message block with the format: 

r---T------'-T------~--T-------T---' 
I I cu Idevice I lcursor I I 
ISTXladdressladdresslAIDladdresslSBAI L ___ ~ _______ ~ _______ ~ ___ ~ _______ ~ ___ J 

1 1 1 1 2 1 

r-------T----T--~-------T----T-~~-' 
Ibuffer I I Ibuffer I I I 
laddressltextlSBAladdressltextl I 
L-------~----~---~-------~----~--\r-J 
212 

r-----, 
I{ETB}1 
I ETX I L _____ J 

If the operator selected detectable 
fields with the selector pen, the mes
sage block has the same format except 
that it contains no text. 

,WITH THESE DEVICE 
CONTROL CHARACTERS 
IN THE OUTPUT DATA 
STREAM ••. 

TO DO THIS ••. USE THESE MACRO INSTRUCTIONS l ••. CHAR HEX (EBCDIC) 

Read Modified READ Initial (TI) 
Fields for 
Opera tor Inp1Llt Then READ Continue(s) (TT) Not used --
Read Modified WRITE Initial Conversational (TIV) ESC 6 X'27F6' 
Fields Inde-
pendent of Oper- Then READ Continue(s) (TT) Not used --
ator Action 

Read Modified WRITE Initial (TI) ESC 1 X'27Fl' 
Fields f 20m 
Position Then WRITE Continue ESC 6 X'27F2' 

Conversational (TTV) 0. 

Then READ Continue(s) (TT) Not used --
Read Buffer WRITE Initial Conversational (TIV) ESC 2 X'27F2' 

Then READ Continue(s) (TT) Not Used --
Read Buffer ( WRITE Initial (TI) ESC 1 X'27Fl' 
From Position2 

{ Then WRITE Continue Conversational (TVT) ESC 2 X'27F2' 

Then READ Continue(s) (TT) Not Used --
Write WRITE Initial and Reset (TIR) ESC 1 X'27Fl' 

or 
WRITE Initial (TI) and/or WRITE 

Continue(s) (TT) ESC 1 X'27Fl' 

Then WRITE EOT (TR) or WRITE 
Continue and Reset (TTR) Not used --

Erase and Same as for Write ESC = X'277E' 
Write 3 
Alternate 

Erase and 
Write Same as for Write ESC 5 X'27F5' 

Figure 51 (Part 1 of 2). Macro Instructions and Device Control Sequences 
for Nonswitched 3270 Function 
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WITH THESE DEVICE 
CONTROL CHARACTERS 
IN THE OUTPUT 
DATA STREAM ••• 

TO DO THIS ... USE THESE MACRO INSTRUCTIONS l ... CHAR HEX (EBCDIC) 

Write 
Structured 
Fields4 

Erase 
Unprotected 
Fields 

Copy 

r 
WRITE Initial Transparent Block (TIE) ESC 3 
and/or WRITE Continue Transparent 

Block (TTE) 
(lThen WRITEContin""'Ue"" Transparent-- -- --ESC -3- I-- X' 27F3 ,---
~_ -2~t-LTTX) ____________________ -r--------

Then WRITE EOT (TR) Not Used 
~-------or--------------------------------~----------~~------------~ 

{ 

~ITE Initia-=-:~sparent -.:::~ (TI~ __ ~--':~3 ____ X~7F3' __ 

Then WRITE EOT (TR) Not Used 

X'27F3' 

(

WRITE Inital and Reset (TTR) ESC? 
~-----or----------------------------------~------------~------------~ 

WRITE Initial (TI) ESC ? 
1-------------------- f----- ------,-

~hp.n WRITE EOT (TR) Not Used 

X'276F' 

X'276F' 

WRITE Initial and Reset (TIR) ESC 7 X'27F7' 
~------or----------------------------------~----------~~------------~ 

WRITE Initial (TI) ESC 7 X'27F7' 
1------------------ ----- ----~----'-

Then WRITE EOT (TR) Not Used __ 

1 Typically, a WAIT or TWAIT macro instruction is issued to determine I/O 
completion of each READ or WRITE macro instruction. 

2 In order to effect the Read Modified Fields from Position and Read Buffer 
from Position functions, a WRITE Initial must be issued first to establish 
the screen position by specifying an SBA address, and then WRITE Conversa
tional must be issued to send the escape command (it will also read up to 
256 bytes of data). 

3 Not applicable to devices attached to 3271 or 3275 Control Units. 

4 Applicable only to remote 3274 Model lC devices with Structured Field 
capability. 

Figure 51 (Part 2 of 2). Macro Instructions and Device Control Sequences 
for Nonswitched 3270 Function 
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ASCII o message 02 47 41 27 44 48 11 44 20 4A 2E 20 53 40 49 54 48 03 
(in hexadecimal) 

0 Message 
STX G A I 0 H DCI 0 Space J Space S M I T H ETX 

characters 

EBCDIC {o o translatian 02 C7 Cl 70 C4 C8 11 C4 40 01 48 E2 04 C9 E3 C8 03 
(in hexadecimal) 

0 Message start contral device: AID: cursar SBA buffer message text: end 
content of unit: 1 ENTER address: order address: J. SMITH of 

text 7 key 0264 0256 text 

Figure 52. Sample Input Message (Showing Translation from EBCDIC to ASCII) 

CD Message start escape SBA buffer SF attribute message text: end 

content of command: WCC order address: order byte ENTER of 
text 1 0064 text 

0 EBCDIC 
message 02 27 Fl C3 11 Cl 40 10 60 C5 05 E3 C5 09 03 

(in hexadecimal) 

o Message STX ESC 1 C DCI A Space (~S) - E N T E R ETX 
characters 

CD ASCII 
translation 02 lB 31 43 11 41 20 10 20 45 4E 54 45 52 03 

(in hexadecimal) 

Figure 53. Sample Output Message (Showing Translation from EBCDIC to ASCII) 

If the device buffer was unformatted, 
the buffer specified by t~e inoutarea 
operand contains an index byte and a 
message block with the format: 

r---T------~------~---T-------, 

I I cu I device I I cursor I 
ISTXladdressiaddresslAIDIaddressl L ___ .1. __ . ____ ..L _______ .1. ___ .1. _______ J 

1 1 112 

r----~ l-·T-----l 
I I{ETB}1 
I text I ETX I 
l-----l t°.1.-----J 

1 

Data frclm remote 3270 devices is 
blocked with a nOloinal length of 256 
bytes (including data link control 
charactE~rs) • The actual length of a 
block CclD be calculated from the 
DECCOUN,]~ field in the DECB. 

Since a response may contain more than 
one block, use READ TT macro instruc
tions t() read blocks until an EOT is 
received. If a specific poll was used 
and the device buffer was formatted, 
subsequent message blocks have the 
format: 

r---T--ll-T---T-----T---~~ /-T----' 
I I I Ibuffer I I I{ETB}I 
ISTXI ISBAladdressltextl I ETX I L---.1.--l ~.1.--_.1. _____ -.1. __ .1._-lI-.1. ____ J 

1 1 2 1 

If a specific poll was used and the 
device buffer was unformatted, subse
quent message blocks have the format: 

r--~----_ll-T----' 
I I I {ETB}I 
ISTXltext I ETX I 
L---.1.------ll-.1.-----J 

1 1 

A general poll may result in messages 
from more than one device attached to 
the control unit polled. The last 
block of a message from one device ends 
with an ETX. If a general poll was 
used and the device buffer was for
matted, a ~essage block following a 
block ending with an ETB has the 
format: 

r---T-'; l-T--~-------T----T-_l ~T-----' 
I I I I buffer I I '{ETB}' 
ISTXI I SBA I address I text I I ETX I 
L---.1.--II-.1.---.1.-------.1.----.1.--1 ~.1. ____ -.J 

1 1 2 1 
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The message block following a block 
ending with an ETX has the format: 

r---T-------T-------T---T-------T---, 
I I cu Idevice I Icursor I I 
ISTX I address I address IAIDI address I SBAI L ___ ~ _______ ~ _______ ~ ___ ~ _______ L ___ J 

1 1 112 1 

r-------T----T---T-------T----Tir-' 
I buffer I I I buffer I I I 
laddressltextlSBAladdressltextl I 
L-------~----~---~-------~----~~r-J 

2 1 2 

r-----' 
I{ETB}I 
I ETX I L _____ J 

1 

If a general poll was used and the 
device buffer was unformatted, a mes
sage block following a block ending 
with an ETB has the format: 

r---T------i rT-----, 
I I I {ETB}I 
ISTXltext I ETX I 
L---.L------i l-~-----J 

1 1 

The message block following a block 
ending with an ETX has the format: 

r---T-------T-------T---y-------, 
I I cu Idevice I Icursor I 
ISTXladdressladdresslAIDladdressl L ___ ~ _______ ~ _______ ~ ___ ~ _______ J 

1 1 112 

r-----t ~T----' 
I I{ETB}I 
Itext I ETX I 
L ____ -/ ~~-----J 

1 

Note: A message block received in 
response to a READ TT macro instruction 
is not preceded by an index byte. 

• If the operator pressed the CLEAR key 
or pressed a PA key, the READ TI macro 
instruction causes a short read. The 
buffer specified by the inoutarea 
operand contains: 

r-----T---T-------T-------T---T---' 
~indexl I cu Idevice I I I 
Ibyte ISTXladdressladdresslAIDIETXI L _____ ~ ___ ~ _______ L _______ L ___ L ___ J 

111 111 

• If a card or cards were read by means 
of the operator identification card 
reader, the buffer specified by the 
inoutarea operand contains a message in 
the same format as the message result-
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ing from pressing the ENTER key. The 
cursor address contains the address of 
the last character read from the iden
tification card (the LRC character). 

• If a test request message was entered 
and EROPT=T was not specified in the 
DCB, the buffer specified by the inout
area operand contains: 

r-----T---T---T---T---T----T---' 
lindexl I I I I I I 
Ibyte ISOHI % I / ISTXltextlETXI L _____ ~ ___ ~ ___ ~ ___ ~ ___ ~ ____ ~ ___ J 

1 1 1 1 1 1 

• If an error status message was read, 
the tuffer specified by the inoutarea 
operand contains: 

r-----y---T---T---T---T-------T-------, 
lindexl I I I I cu Idevice I 
Ibyte ISOHI % I R I STX I address 1 address I L _____ ~ ___ ~ ___ L ___ L ___ ~ _______ ~ _______ J 

1 1 1 111 1 

r------------T---' 
I sense/status I I 
I tytes IETXI L ____________ L ___ J 

2 1 

To terminate a read operation, issue a 
READ TRV macro instruction after receiving 
a message clock ending with an ETX. If a 
permanent I/O error occurs, either issue a 
READ TP macro instruction to reread the 
block or issue a WRITE TR macro instruction 
to terminate the operation. 

Examples of READ macro instructions for 
reading modified fields for operator input 
are: 

READ DECB1,TI,DCB1, INBUF1, 256,PNTRY1,2 
READ DECB2,TT,DCB1,INBUF2,256,,2 

Read Modified Fields: To select a device 
and, independently of action by the display 
station operator, to read from the device, 
use a WRITE TIV macro instruction with the 
entry operand specifying the selection 
entry of the device and the outarea operand 
specifying a buffer that contains (in EBCD
IC or ASCII): 

r---T---T---T---' 
ISTXIESCI 6 IETXI L ___ L ___ i ___ i ___ J 

1 111 

Follow the WRITE macro instruction with 
READ TT macro instructions. 

In the first message block, if the AID 
tyte contains neither C'-' nor C'Y' or if 
the first byte is an SOH, the buffer speci
fied by the inoutarea operand contains a 



message block with one of the formats 
described un.der "Read Modified Fields for 
Operator Input." Otherwise, the contents 
of the buffer are unpredictable; the mes
sage is prot~bly nonexistent or incomplete. 

Examples of WRITE and READ macro 
instructions for reading modified fields 
are: 

WRITE Dl~CB1, TIV, DCB1, (INBUF1, OUTBUF), 
(256,4),SNTRY2,3 

READ Dl~CB2, TT, DCB1, INBUF1, 256, , 3 

Read Modified Fields from Position: To 
select a device and read from the device, 
use a WRITE TI macro instruction with the 
entry operand specifying the selection 
entry of thE~ device and the inoutarea 
operand specifying a buffer that contains 
(in EBCDIC or ASCII): 

r--T---T--··T---T~ r~-~------~---' 
I I I I I I I buf f er I I 
ISTXIESCI 1 IWCCI ISBAladdressl~xl 
L ___ .L ___ .L ____ .L ___ ..L-/ r-..L---..L-------..L---J 

111 1 121 

Any data st:ream valid for a write operation 
ma)' be used" but the WCC should inhibit 
res,et of modified data tags and the last 
buffer address should indicate where the 
read modifi4ed operation is to start. 

Follow the WRITE TI macro instruction 
with a WRIT,E TTV macro instruction with the 
outarea operand specifying a buffer that 
contains (in EBCDIC or ASCII): 

r--T---T--'-T---' 
ISTXIESCI 6 IETXI L-__ ..L ___ ..L __ ,_..L ___ J 

1 1 1 1 

Follow the 'WRITE TTV macro instruction with 
READ TT macro instructions. 

Input message blocks are the same as 
those described under "Read Modified 
Fields. " 

Examples of WRITE and READ macro 
instructions for reading modified fields 
from position are: 

WRITE DECB1,TI,DCB1,OUTBF1,8,SNTRY2,1 
WRITE DECB2, TTV, DCB1, (INBUF1, OUTBUF2) , 

(256,4),,1 
READ DECB3,TT,DCB1,INBUF1,256"l 

Read Buffer: To select a device and read 
from the dE!vice, use a WRITE TIV macro in
struction ".,ith the entry operand specifying 
the selection entry of the device and the 
outarea opE~rand specifying a buffer that 
contains (in EBCDIC or ASCII): 

r---T---T---T---' 
ISTXIESCI 2 IETXI L ___ ..L ___ ..L ___ ..L ___ J 

1 111 

Follow the WRITE TIV macro ins~ruction with 
READ TT macro instructions. 

If the device buffer was formatted, the 
first message tlock in the buffer specified 
by the inoutarea operand has the format: 

r---T-------T-------~--T-------T~rT--' 
I I cu ldevice I lcursor I I I 
ISTXI address I addresslAIDI address I ISFI L-__ ..L _______ ..L _______ ..L-__ ..L _______ ..L~r..L--J 

1 1 112 1 

r---------T----T-/ /-T-----' 
I I I I{ ETB} I 
lattrituteltextl I ETX I 
L---------.L----..L1 r ..L-----J 

1 1 

If the device buffer was unformatted, the 
first message block in the buffer specified 
by the inoutarea operand has the format: 

r---T-------T-------T---T-------T----/~-, 
I I cu I device , lcursor I I 
I STXladdress laddress lAID I address I text I L ___ ..L _______ ..L _______ ..L ___ ..L _______ ..L ___ ~~-J 

1 1 112 

r-----' 
I {ETE} I 
I ETX I 
L _____ J 

1 

If the device buffer was formatted, subse
quent message blocks have the format: 

r---T~l-T-~--------~----T/~-----, 
I , I I I I I {ETB } I 
ISTXI ISFlattributeltextl I ETX I 
L---..L~~..L--..L---------.L----..Llf..L-----J 
111 1 

If the device buffer was unformatted, sub
sequent message blocks have the format: 

r---T-----i f-T--~' 
I I I {ETE} I 
ISTXltext I FTX I L ___ ..L ____ -/ /-..L ____ J 

1 1 

Examples of WRITE and READ macro 
instructions for reading a buffer are: 

WRITE DECB1,TIV,DCB1,(INBUF1,OUTBUF), 
(256,4),SNTRY2,2 

READ DECB2,TT,DCB1,INBUF1,256,,2 

Read Buffer from Position: To select a 
device and read from the device, use a 
WRITE TI macro instruction with the entry 
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operand specifying the selection entry of 
the device and the inoutarea operand speci
fying a buffer that contains (in EBCDIC or 
ASCII> : 

r---T---T---T--~~~T---T-------T---' 
I I I I I I I buffer I I 
ISTXIESCI 1 IWCCl ISBAladdresslETXI L ___ ~ ___ ~ ___ ~ ___ ~~~~ ___ ~ _______ ~ ___ J 

1 111 121 

Any data stream valid for a write operation 
may be used, but the WCC should inhibit 
reset of modified data tags (if their set
ting is wanted in the input message), and 
the last buffer address should indicate 
where the read buffer operation is to 
start. 

Follow the WRITE TI macro instruction 
with a WRITE TTV macro instruction with the 
outarea operand specifying a buffer that 
contains (in EBCDIC or ASCII): 

r---T---T---T---' 
ISTXIESCI 2 IETXI L ___ L ___ L ___ ~ ___ J 

111 1 

Follow the WRITE TTV macro instruction with 
READ TT macro instructions. 

Input message blocks ~re the saroe as 
those described under "Read Buffer." 

Examples of WRITE and READ macro 
instructions for reading a buffer from 
position are: 

WRITE 
WRITE 

READ 

DECB1,TI,DCB1,OUTBF1,8,SNTRY3,3 
DECB2,TTV,DCB1,(INBUF1,OUTBF2), 
(256,4),,3 
DECB3,TT,DCB1,INBUF1,256,,3 

Write Operations 

Write Buffer: To select a device and write 
a message block or blocks, use 'one of the 
following sequences of WRITE macro 
instructions: 

• WRITE TIR 

• WRITE TI 
WRITE TR 

• WRITE TI 
WRITE TTR 

• WRITE TI 
WRITE TT 

WRITE TR 
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• WRITE TI 
WRITE OfT 

WRITE TTR 

with the entry operand of the WRITE TIR or 
WRITE TI macro instruction specifying the 
selection entry of the device and the 
inoutarea operand of the WRITE TIR, WRITE 
TI, WRITE TT, or WRITE TTR macro instruc
tion specifying a buffer that contains (in 
EBCDIC or ASCII): 

r---T---T---T---T---------------T---' 
ISTXIESCI 1 IWCClorders and text I ETXI L ___ ~ ___ ~ ___ ~ ___ ~ ______________ ~ __ _J 

1 1 1 1 1 

For information about the WCC and the 
orders and text that may follow it, see IBM 
3270 Information Display System, Library 
Users Gu~de. An SBA order sequence should 
follow immediately after the wee, so that 
the write operation can be retried if an 
error occurs. 

Examples of WRITE macro instructions for 
~riting a buffer are: 

WRITE 

WRITE 

WRITE 

WRITE 

WRITE 

WRITE 

WRITE 
WRITE 

WRITE 

WRITE 
WRITE 

DECB1,TIR,DCB1,OUTBUF,128, 
SNTRY1,2 

DECB1,TI,DCB1,OUTBUF,128, 
SNTRY1,2 
DECB2,TR,DCB1",,2 

DECB1,TI,DCB1,OUTBF1,256, 
SNTRY2,3 
DECB2,TTR,DCB1,OUTBF2,128,,3 

DECB1,TI,DCB1,OUTBF1,256, 
SNTRY3,2 
DECB2,TT,DCB1,OUTBF2,256,,2 
DECB3,TR,DCB1",,2 

DECB1,TI,DCB1,OUTBF1,256, 
SNTRY2,1 
DECB2,TT,DCB1,OUTBF2,256,,1 
DECB3,TTR,DCB1,OUTBF3,128,,1 

Erase and Write Buffer: To select a 
device, clear. its buffer to nulls (binary 
zeros), and write a message block or 
blocks, use one of the sequences of WRITE 
macro instructions listed under "Write Buf
fer" with the entry operand of the WRITE 
TIR or WRITE TI macro instruction specify
ing the selection entry of the device and 
the inoutarea operand of the WRITE TIR, 
WRITE TI, WRITE TT, or WRITE TTR macro in
struction specifying a buffer that contains 
(in EBCDIC or ASCII): 



r---T---T---T··--T--------------~---, 
ISTXIESCI 5 IWCClorders and textlETXI L ___ .1. ___ .1. ___ .L •• __ .1. _______________ .1. __ -J 

11111 

Examples of WRITE macro instructions fOl: 
erasing and wlriting a buffer are the same 
as those given under "Write Buffer." 

Erase Write Alternate: To select a device, 
invoke its alternate buffer size, clear its 
buffer to nulls (binary zeros), and write 
one or more m1essage blocks, use one of the 
sequences of WRITE macro instructions 
listed under "Write Buffer" with the entry 
operand of the WRITE TIR or WRITE TI macro 
instructions specifying the selection entry 
of the device and the inoutarea operand of 
the WRITE TIR, WRITE TI, WRITE TT, or 
WRITE TTR macro instruction specifying a 
buffer that contains: 

,- ---r---T--'-r ---"T-- -- - - - - - --- - T - - -, 
I , I'· I Ii, 
I STX I ESC I = I WCC I ) RDERS AND TEXT, ETX I L... ___ J ____ L. _.. .1 ____ 1 ______________ ~ ___ ..J 

I 1 1 1 1 

* X'7E' in EBCDIC 

Examples of loJRITE macro instructions for 
invoking al tE~rnate buffer sizes, erasing 
and writing Ci buffer are the same as those 
given under "Write Buffer." This command 
does not apply to the 3271 Control unit or 
the 3275 Display Station. 

Programming Notes: 

1. The al terJtlate buffer mode will remain 
in effect until an Erase/Write command 
(ESC 5) is sent from the host (via the 
application or Test Request processing). 
Operation of the CLEAR key for displays 
and Power·-o n for both displays and 
printers will cause the device to enter 
default buffer mode. 

2. Default and Alternate buffer sizes for 
the 3278 Display Station and 3287 and 
3289 Printers are: 

Model 

1 2 3 4 

Default 480 1920 1920 1920 

Alternate 960 1920 2560 3440 

3. All comma.nds except Erase/Write and 
Erase/Wr~te Alternate are based on the 
current (last invoked) buffer size. Any 
application that invokes alternate 

buffer mode should return the device to 
its default buffer size before the 
application terminates. This will 
reduce the possibility of starting a 
second application (which may not be 
aware of alternate buffer sizes) with 
the device in a buffer size other than 
the one expected. 

Write Structured Field: This operation 
causes a remote 3274 Model lC with Write 
Structured Field capability to enter 
Write Structured Field mode. This oper
ation transfers a data stream containing 
structured fields to a specified device, 
but will not cause any specific device 
action. The structured field contains a 
type field which will cause a device 
action. 

Unlike other remote 3270 operations, Write 
Structured Field requires data transparency 
because full eight bit bytes describe many 
of the device actions. Data transparency 
means that data, including normally restrict
ed data-link line-control characters are 
treated as specific bit patterns. Thus any 
bit pattern can be transmitted as information 
data and not as line-control data. To enter 
transparent mode, use Write transparent ma
cros. If contact has not previously been es
tablished with the selected device, a WRITE 
TIE or WRITE TIX is issued with the entry 
operand specifying the address of the device's 
entry in an addressing terminal list. If 
contact is already established a WRITE TTE 
or WRITE TTX is issued, and the entry operand 
is not applicable and should be omitted. In 
both cases, the area operand specifies an 
output area containing: 

1 DLE I STX I "ESC 13*1 STRUCTURED FIELD (5)1 ** 

1 1 1 1 

* X'F3' in EBCDIC 

** The DLE ETX or DLE ETB characters are 
supplied by BTAM when the application 
program uses BTAM transparency macro 
instructions. 

To terminate Write Structured Field trans
mission, a WRITE TR macro is issued. 

An example of the Write Structure Field 
operation is: 

SENDMSG WRITE DECBl,TIX,DCBl,QUTBUF, 

300,SNTRYl,2 

EN DWRT WRITE DECBl,TR,DCBl",,2 
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PROGRAMMING NOTES: 

1. Any applicatio'n program using Write 
Structured Field for a remote 3270 
should, before terminating, return 
the device to its 3270 (default) 
mode. This will avoid starting a 
second application program, which 
may not use Write Structured Field, 
with the device in Write Structured 
Field mode. To reset Write Struct
ured Field mode, issue an Erase 
Write Alternate or Erase/Write com
mand with a WCC of .1 •. 

BTAM will automatically reset Write 
Structured Field mode during Request
for Test (RFT) processing, because 
BTAM issues an Erase/Write command 

,with a WCC of .1 .•...• 

2. Write Structured Field data can not 
be translated to ASCII code. 

Erase Unprotected Fields: To select a 
device and set all unprotected fields in 
its buffer to nulls (binary zeros), use the 
WRITE TIR macro instruction or the WRITE TI 
and WRITE TR macro instructions with the 
entry operand of the WRITE TIR or WRITE TI 
macro instruction specifying the selection 
entry of the device and the inoutarea 
operand specifying a buffer that contains 
(in EBCDIC or ASCII): 

r---T---T---T---' 
ISTXIESCI ? IETXI L ___ ~ ___ ~ ___ ~ ___ J 

111 1 

F'or more information about the results of 
this operation, see IBM 3270 Information 
Display System, Library Users Guide. 

Examples of WRITE macro instructions for 
erasing all unprotected fields are: 

WRITE DECBl,TIR,DCBl,OUTBUF,4,SNTRYl,2 

WRITE DECBl,TI,DCBl,OUTBUF,4,SNTRY1,2 
WRITE DECB2,TR,DCB1",,2 

£2EY: To select a device and copy into its 
buffer the contents of the buffer of anoth
er device on the same control unit, use the 
WRITE TIR macro instruction or the WRITE TI 
and WRITE TR macro instructions with the 
entry operand of the WRITE TIR or WRITE TI 
macro instruction specifying the selection 
entry of the device and the inoutarea 
operand specifying a buffer that contains 
(in EBCDIC or ASCII): 
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r---T---T---T---T-------T---' 
I I I I Idevice I I 
ISTXIESCI 7 ICCCladdresslETXI L ___ i ___ ~ ___ ~ ___ ~ _______ ~ ___ J 

1 1 1 1 1 1 

For more information about the CCC and the 
device address that follows it, see IBM 
3270 Information Display System, Lib~y 
Users GUl.de. 

Examples of WRITE macro instructions for 
copying into a buffer are: 

WRITE 

WRITE 
WRITE 

DECB1,TIR,DCB1,OUTBUF,6,SNTRY1,2 

DECB1,TI,DCB1,OUTBUF,6,SNTRY1,2 
DECB2,TR,DCB1",,2 

Prograrominq Notes: 

If the response to a READ TI, READ TT, 
WRITE TIV, or WRITE TTV macro instruction 
is a message block ending with an ETB, fol
low with a READ TT macro instruction, not a 
WRITE TT or WRITE TTV macro instruction. 

If a WRITE TI macro instruction is used 
to erase unprotected fields, follow with a 
WRITE TR macro instruction, not a WRITE TT. 
WRITE TIV, or WRITE TTV macro instruction. 

If a WRITE TI or WRITE TT macro instruc
tion is used to start a printer, follow 
with a WRITE TR macro instruction, not a 
WRITE TT, WRITE TIV, or WRITE TTV macro 
instruction. 

ERROR RECOVERY PROCEDURES AND ERROR 
RECORDING 

See the general section -Error Recovery 
Procedures and Error Recording,- and see 
Appendixes Band C. 

Error Conditions 

An error status message should be read from 
the remote 3270 device if: 

• A WRITE TI, WRITE TIR, or WRITE TIV 
macro instruction receives an RVI 
sequence in response to selection (com
~letion code is X'7Ft; bits 1 and 6 ar€ 
on in the DEC FLAGS field of the DECB). 

• A WRITE TI, WRITE TIR, or WRITE TIV 
macro instruction receives an EOT in 
response to text (completion code is 
X'41'; bit 1 is on in the DECFLAGS 
field; an EOT is in byte 1 of the 
DECRSPN field of the DECB). 



• A WRITE TIV or READ TI macro instruc
tion receives a text block ending with 
an ENQ (completion code is X'41': bit 1 
is on in the DECFLAGS field). 

To receive the error status message, the 
problem program should issue a READ TI 
macro instruction using the polling entry 
of the device for which completion was 
~osted. See Appendix C for a description 
of the error status message and suggested 
actions tased on its contents. 

Exceptional Conditions 

If the completion code is X'7F' and bit 6 
is on in the DECFLAGS field of the DECB, 
an error status message was received in 

response to a READ TI macro instruction 
(or in respcmse to a READ TT macro instruc
tion if a general poll was used). 

If the completion code is X'7Ft and bits 
o and 1 are on in the DECFLAGS fields of 
the DECB, a WACK was received in response 
to a WRITE ,]~I or WRITE TT macro instruc
tion. If the write operation started a 
printer, this is a normal completion. A 
WRITE TR macro instruction must follow to 
reset the li.ne. 

RETRY OPTIONS 

See the BSC3 retry o~ions in the general 
section -Su9gested Retry Options for BSC 
Read and Write Operations. w 

ONLINE TESTING 

See -Online Testing for Binary Synchronous 
Communicati~Dns Lines W in the general sec
tion wOnline Testing. w 

To receive standard IBM maintenance for 
a remote 3270 display system, the online 
testing facility must be available. 

SWITCHED REMOTE 3270 DISPLAY SYSTEM 

IBM 3275 Display Stations equipped with the 
dial feature are supported by BTAM as BSC 
stations connected to switched point-to
point lines using either EBCDIC or ASCII 
transmission code. 

DEFINING COMMUNICATIONS LINE GROUPS 

See -Defining Communications Line Groupsw 
in the chapter -Defining the Teleprocessing 
System,- and see Appendix D. 

The UNIT operand of the IODEVICE system 
generation macro instruction must specify 
BSC2 for the switched 3275 display station. 

The DCB macro instruction operands that 
apply to the switched 3275 display station 
are: DSORG, MACRF, DDNAME, BUFNO, BUFL, 
BUFCB, EXLST, BFTEK, LERB, EROPT= C, T, and 
E, DEVD=BS, MODE, CODE. 

DEFINING AND MODIFYING TERMINAL LISTS 

See wDefining and Modifying Terminal Lists· 
in the chapter ·Defining the Teleprocessing 
System,- see -Defining Terminal Lists· and 
-Defining Terminal List (SWLST) Expanded ID 
Verification· under the heading -BSC 

Switched Point-to-Point Operation- in the 
chapter wBSC Read and Write Operations,· 
and see A~pendix A. 

DFTR~LST Macro 

The DFTRMLST macro instruction is used to 
define terminal lists for the switched 3275 
display station. In a switched 3275 system 
the terminal list contains numbers to be 
dialed and the unique identification (ID) 
number to be received from each 3275. The 
terminal list consists of one or more 
entries, one entry for each 3215 being 
defined. Entries in the terminal list are 
referred to when a connection-initiating 
READ or WRITE macro instruction is coded. 

Three list types may be used for the 
switched 3275: BSCLST, SWLST, and WTLIST. 
The calling and answering list options and 
the associated READ or WRITE macros are 
described under ·BSC Switched Point-to
Point Operation- in the wBSC Read and Write 
Operations· section. 

ID Verification 

ID verification must be requested in pro
gramming input/output with a switched 3275. 
BTAM verifies that an identification (ID) 
number received from the remote device is 
the same as a number furnished in a termi
nal list defined in the application ~ro
gram. This assures that communication 
between CPU and the switched 3275 will take 
place only with previously defined 3275s. 
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The ID for a particular 3275 with the 
dial feature is determined by IBM and the 
user and is hardwired into the 3275; it is 
always four characters in length. The 
first character (lower case wfw for EBCDIC; 
upper case wFw for ASCII) provides terminal 
type identification and is assigned by IBM. 
The other three characters are assigned by 
the customer or by IBM. Graphic characters 
only can be assigned. The assignment is 
transparent to the code (EBCDIC or ASCII). 
The graphic assignments that can be used 
appear in the IBM 3270 Information Display 
System Library Users Guide. 

The switched 3275 always sends its ID on 
both a CPU calling operation and a CPU an
swering operation. The CPU mayor may not, 
at the user's option, transmit an IO during 
a calling operation or an answering opera
tion. Since a 3275 cannot verify an IO 
from the CPU, this facility is not useful 
for switched 3275 applications. If a CPU 
IO is used, it cannot exceed 15 characters 
and must not be used except when establish
ing initial contact. The possible IO and 
control character sequences are summarized 
in Figure 53. 
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r-----------o-------T---------------------, 
I Type of Te]~minal I Transmission I 
I List I sequence I 
~-----------o-------+---------------------~ 
I Calling frc)m CPU I CPU sends ID ENQ or I 
I I ENQ 3275 Dial sends I 
I I ID ACK-O I 
~--------------------+---------------------~ 
I Answering from CPUI 3275 Dial sends ID I 
, I ENQ CPU sends I 
I I ID ACK-O or ACK-O I L ____________________ .L _____________________ J 

Figure 54. JED and Control Character 
sequences for Calling or An
swering Terminal Lists 

Modifying TeJrminal Lists 

The CHGNTRY macro instruction is used only 
to change th4~ value of a control byte in an 
answering list of the SWLST format for a 
switched 327!5. See ·CHGNTRY Macro Instruc
tion· in the chapter ·Defining the Tele
processing S~istem.· 

BU FFER MANAG:EMENT 

See the chap1t.er ·Buffer Management.· Pro
grammer buff,ering or dynamic buffering can 
be used for any remote 3270 system, includ
ing a switched 3275. 

CODE TRANSLA'r ION 

See the chapter "Code Translation" and 
Appendix E. 

The TRNSL.ATE macro can be used to 
translate switched 3275 messages between 
EBCDIC and ASCII codes when ASCII transmis
sion is used. To use the TRNSLATE macro, 
the BTAM translation tables must be 
assembled in the application program by use 
of the ASMTR'TAB macro instruction. 

Bytes containing binary information (the 
wec, attribute character, cursor and buffer 
address, and sense/status bytes) must be 
encoded in EBCDIC, translated to ASCII on 
output, and tr~nslated to EBCDIC on input 
with standard BTAM translation tables-. The 
standard BTAM translation tables for BSC 
are RASA for incoming messages and SASA for 
outgoing messages. 

ACTIVATING AND DEACTIVATING THE 
,!'ELEPROCESSING SYSTEM 

See the chap~er "Activating and Deactivat
ing the Teleprocessing Systero.· 

LINE CONTROL AND MESSAGE TRANSMISSION 

In switched point-to-point operations, sev
eral types of READ and WRITE macro instruc
tions are used to ~ake initial connection 
between the CPU and the remote station. 
Some of these macro instructions do no more 
than make the connection; others make the 
connection and then, as part of the same 
operation, read or write a message block. 
Following the READ or WRITE in which con
nection is established, other types of READ 
and WRITE macro instructions are used to 
carryon the input/output operations. 

The types of READ and WRITE macros used 
for making a connection are: 

• READ Connect (TC) 

• READ Connect with Tone (TCW) 

• READ Initial.(TI) 

• WRITE Connect (TC) 

• WRITE Initial (TI) 

• WRITE Initial Conversational (TIV) 

All READ and WRITE macros applicable to 
the switched 3275 are shown in Figure 55. 
A discussion of the function and the chan
nel program for each macro instruction type 
is given under the heading "BSC Switched 
Point-to-Point Operation" in the chaFter 
"BSC Read and Write Operations." 

To perform operations at the switched 
3275, refer to: 

1. Figure 30, which specifies the READ or 
WRITE macro instruction sequence and 
terminal list required to make a con
nection and read or write text for any 
calling or answering situation (auto
matic or manual, expanded ID verifica
tion if desired). 

2. Figure 55, which gives the macro in
struction sequence and the two
character ESC (command) sequence 
required to control the 3275. If the 
3275 is already connected to the 
central computer, Figure 55 also lists 
the READ or WRITE Continue macro 
required to transmit the ESC sequence 
to the 3275. 
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r-------------------~-------------------------------------------------T----------------, 
I I IWith this two- I 
I I Icharacter 3215 I 
I I Icommand sequence I 
I I lin the output I 
I I Idata stream... I 
ITo do this... IUse these macro instruction sequences... ~--------T-------~ 
I I I Sequence I Hex I 
~--------------------+-------------------------------------------------+--------+-------~ 
IRead Modified FieldslREAD Connect, READ Initial, or READ Continues to INot usedl 1 
I for Operator Input I zead the first or only tlock of a message. 1 I I 

I ~-------------------------------------------------~ I I 
I lThen one or more READ Continues to read succes- I I I 
I I sive blocks until EOT is received. I I I 
r--------------------+-------------------------------------------------+--------+-------~ 
IRead Modified FieldslWRITE Initial Conversational or WRITE Continue IESC 6 IX'27F6' I 
I Independent of I Conversational to write ESC 6 and read the I I I 
I Operator Action I first message block. 1 I I 

I ~-------------------------------------------------+--------+-------~ 
I IThen READ Continues until the buffer has been INot usedl I 
I I read and EOT is received. I I I 
~--------------------+-------------------------------------------------+--------+-------~ 
IRead Modified FieldslWrite Initial or WRITE Continue to set the IESC 1 IX'21Fl'l 
I from Position I position from which to read. I I I 

I ~-------------------------------------------------+--------+-------~ 
I I WRIT,E continue Conversational to write ESC 6 and I ESC 61 X, 21F6' I 
I I read the first or only message block. I I I 
I ~-------------------------------------------------+--------+-------~ 
I IThen one or more READ continues to read succes- INot usedl I 
I I sive blocks until EOT is received. I I I 
t--------------------+-------------------------------------------------+--------+-------~ 
IRead Buffer IWRITE Initial Conversational or WRITE continue IESC 2 IX'21F2'1 
I I Conversational to write ESC 2 and read the firstl I I 
I I message block. I I I 
I ~-------------------------------------------------+--------+-------~ 
I IThen READ Continues until the buffer has been INot used\ I 
I I read and EOT is received. I I I 
~--------------------+-------------------------------------------------+--------+-------~ 
IRead Buffer from IWRITE Initial or WRITE Continue to set the IESC 1 IX'21Fl'l 
I position I position from which to read. I I I 
I ~-------------------------------------------------+--------+-------~ 
I IWRITE continue Conversational to write ESC 2 and IESC 2 IX'21F2' I 
I I read the first message tlock. I I I 
I ~-------------------------------------------------+--------+-------~ 
I I Then READ Continues to read successive blocks INot used I I 
I I until EOT is received. I I I 
~--------------------+-------------------------------------------------+--------+-------~ 
IWrite IWRITE Initial or WRITE Continue or WRITE Connect*IESC 1 IX'21Fl'l 
I I followed by WRITE Continue to write the first orl I I 
I I only message block. I I I 
I ~-------------------------------------------------+--------+-------~ 
I IWRITE Continues as desired to write sucsequent lEse 1 IX'21Ft'l 
I I message blocks. I I I 
I ~-------------------------------------------------+--------+-------~ 
I IWRITE Reset or WRITE Reset Monitor to return the INot usedl I 
I I line to control mode. I I I L-___________________ L _________________________________________________ L ________ L _______ J 

Figure 55 (Part 1 of 2). Macro Instruction Sequences to Perform Read and Write Functions 
at the Switched 3215 
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r------------·--------T-------------------------------------------------T----------------, 
I I . IWith this two- I 
I I Icharacter 3275 I 
I' 'command sequence I 
I I I in the output I 
I I I data stream... I 
ITo do this... IUse these macro instruction sequences... .--------T-------i 
I' I Sequence I Hex ·1 
r-----------·--------+-------------------------------------------------+--------+-------~ 
'Erase and Write IWRITE Initial or WRITE Continue or WRITE Connect.IESC 5 IX'27FS'1 
I I followed by WRITE Continue to write the first orl I I 
I , only message block. I I 1 

I ~-------------------------------------------------+-------~+-------i 
I IWRITE Continues as desired to write subsequent IESC 1 IX'27Fl'l 
I , message blocks. I , I 
I ~------------------------------------------------_+--------+-------i 
I I WRITE Reset or WRITE Reset Monitor to return the I Not used I I 
I I line to control mode. 'I 1 
~--------------------+-------------------------------------------------+--------+----~--i 
IErase Unprotected IWRITE Initial or WRITE Continue or WRITE IESC? IX'27F6'1 
I Fields I Connect. followed by WRITE Continue to erase alll I 1 
I I unprotected fields in the buffer. I I 1 

I ~-------------------------------------------------+--------+-------~ 
I IWRITE Reset or WRITE Reset Monitor to return the INot usedll 
I I lj ne to control mode. I' 1 r--------------------L---------------------------------________________ ~ ________ L _______ ~ 
I.If WRITE Te, WRITE TT is required (for calling the 3275), place the ESC sequence inl 
I the output data stream of the WRITE TT. (WRITE TC connects but does not write a text I 
l message.) I L _____ ~~ ________________________________________________________________________________ J 

Figure 55 (Part 2 of 2). Macro Instruction Sequences to Perform Read and Write Func
tions at the Switched 3275 

Read Operatio1ns 

Read Modified Fields for operator Input: 
To connect a 3275 and, after some action by 
the display station operator, to read a 
message bloc)c:, use the READ TI, TC, or TCW 
macro instruc:tion for the particular 
swi tched syst:em as descr.ibed under "BSC 
Switched Pbillt-to-Point Operation" in the 
chapter "BSc Read and Write Operations." 
If the connec:tion was previously. made, use 
the READ TT Dlacro instruction to read a 
message bloc)c:. The entry operand on con
nection operations specifies the name of a 
DFrRMLST maCl~O instruction that defines the 
terminal list:. The entry operand is not 
coded in READ or WRITE macro instructions 
issued after connection is made. 

No 3275 cc)mmand (ESC code) is required 
to read modif:ied fields; the normal opera
tion of the 3275 reads only modified 
fields. A maximum of 256 bytes of data are 
read as the l~esult of one READ macro in
struction. READ Continues are required to 
read additional 2S6-byte blocks until an 
ETX is detec1:ed indicating the end of the 
message. An additional READ TT is required 
to read an E()T, which restores the data 
link to cont]~ol mode. 

• If the operator pressed the ENl'ER key 
or pressE!d a PF key, the READ TI, TC. 
or TCW melcro instruction causes a norm-

al read. If the 3275 buffer was for
matted, the buffer specified by the 
inoutarea operand contains a message 
tlock with the format: 

r---T---T-------T---T-------T----T---' 
I , Icursor I Ibuffer I I I 
ISTXIAIDladdresslSBAladdressltextlSBAj L ___ ~ ___ ~ _______ ~ __ ~ ______ ~ ____ ~ ___ J 

1 1 212 1 

r-------T---~---ll---T~----, 
I buf f er I I I { ETB } I 
laddressltextl I ETX I 
L-------~----L---ll ___ L _____ J 

2 1 

If the operator selected detectable 
fields witn the selector pen, the mes
sage block h~s the same format except 
that it contains no text. 

If the 3275 buffer was unformatted, the 
buffer specified by the inoutarea 
operand contains a message block with 
the format: 

r---T---T---~---T------ll--T-----' 
I I Icursor I I{ETB}I 
I STX I AID I address I text I ETX I 
L ___ L ___ ~ _______ L _____ -/ l __ ~ _____ J 

1 1 2 1 
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Data from remote 3270 devices is 
blocked with a norminal length of 256 
bytes (including data link control 
characters). The actual length of a 
block can be calculated from the 
DECCOUNT field in the DECB. Since a 
response may contain more than one 
block, use READ TT macro instructions 
to read blocks until an EOT is 
received. If the 3275 buffer was for
matted, subsequent message blocks have 
the format: 

r---T--ll--T---T------~----T--ll--, 
I I I I bu f f er I I I 
ISTXI \SBAladdressltext\ \ 
L---~--ll--~---~-------~----~--ll--J 
112 

r-----' 
\ {ETB} I 
I ETX I L-____ J 

1 

If the 3275 buffer was unformatted, 
subsequent message blocks have the 
format: 

r---T------ll--T-----, 
: I \ {ETB} I 
ISTX Itext \ ETX I 
L---~------ll--~-----J 

1 1 

The last block of a message from the 
3275 ends with an ETX. 

• If the operator pressed the CLEAR key 
or pressed a PA key, the READ TI, Te, 
TCW, or TT macro instruction causes a 
short read. The buffer specified by 
the inoutarea operand contains: 

r---T---T---' 
ISTXIAID\ETX\ L ___ ~ __ ~ ___ J 

111 

• If a card or cards were read by means 
of the operator identification card 
reader, the buffer specified by the 
inoutarea operand contains a message in 
the same format as a message resulting 
from pressing the ENTER key. The cur
sor address contains the address of the 
last character read from the identifi
cation card (the LRC character). 

• If a test request message was entered 
and EROPT=T was not specified in the 
DCB, the buffer specified by the inout
area operand contains: 

r---T-T-T---T-T-T-T---' 
ISOHI~I/ISTX\XIYINIETXI L ___ ~_~_~ ___ ~_~_~_~ ___ J 

111 1 221 1 
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• If an error status message was read, 
the buffer specified by the inoutarea 
operand contains: 

r---T-T-T---T-----------T---' 
I I I I I sense/status I I 
ISOHj%IRISTXI bytes IETX\ L ___ ~_~_~ ___ ~ ___________ ~ ___ J 

11112 1 

To terminate a read operation, issue a 
READ TRV macro instruction after receiving 
a message block ending with an ETX. If a 
permanent I/O error occurs, either issue a 
READ TP macro instruction to reread the 
block or issue a WRITE TR macro instruction 
to terminate the operation. 

Examples of READ macro instructions for 
reading modified fields for operator input 
are: 

READ DECB1,TI,DCB1,INBUF1,256,PNTRY1,2 
READ DECB2,TT,DCB1,INBUF2,256,,2 

Read Modified Fields: To connect a 3275 
and, independently of action by the display 
station operator, to read from it, use a 
WRITE TIV macro instruction with the entry 
operand specifying the name of the terminal 
list and the outarea operand specifying a 
buffer that contains (in EBCDIC or ASCII): 

r---T---T-T---' 
\STXIEOCI6IETXI L ___ ~ ___ ~_~ ___ J 

1 111 

Follow the WRITE macro instruction with 
READ TT macro instructions. 

In the first message block, if the AID 
bytercontains neither C'-' nor C·Y' or if 
the first byte is an SOH, the buffer speci
fied by the inoutarea operand contains a 
message block with one of the formats 
described under -Read Modified Fields for 
Operator Input." Otherwise, the contents 
of the buffer are unpredictable; the mes
sage is probably nonexistent or incomplete. 

Examples of WRITE and READ macro 
instructions for reading modified fields 
are: 

WRITE DECB1,TIV,DCB1,(INBUF1,OUTBUF), 
(256,4),SYNTRY2,3 

READ DECB2, TT, DCB1, INBUF1, 256" , 3 

Read Modified Fields from Position: To 
connect a 3275 and read from it, use a 
WRITE TI macro instruction with the entry 
operand specifying the name of the terminal 
list and the inoutarea operand specifying a 
buffer that contains (in EBCDIC or ASCII): 



r---T---T-T-·--T--ll--T---T-------T---, 
I I I I I I I buf f er I I 
ISTX I ESC IllWCCI I SBAI address I ETXI 
L---.L---..L-..L-·--..L--ll--..L---..L-------..L---J 

1 111 121 

Any data str,eam valid for a write operation 
may be used, but the WCC should inhibit 
reset of modified data tags and the last 
buffer address should indicate where the 
read modified operation is to start. 

Follow th,e WRITE TI macro instruction 
with a WRITE TTV macro instruction with the 
outarea oper.and specifying a buffer that 
contains (in EBCDIC or ASCII): 

r---T---T-T-'--, 
I STXI ESC 161E'rxl L ___ .L ___ ..L_..L ____ J 

1 111 

Follow the WRITE TTV macro instruction with 
READ TT macr,o instructions. 

Input message blocks are the same as 
those described under -Read Modified 
Fields. -

Examples IOf WRITE and READ macro 
instructions for reading modified fields 
from position are: 

WRITE DECB1,TI,DCB1,OUTBF1,8,SNTRY2,1 
WRITE DECB2, TTV , DCB1 , (INBUF1 ,OUTBUF2) , 

(256,4),,1 
READ DECB3,TT,DCB1,INBUF1,256,,1 

Read Buffer: To connect a 3275 and read 
from it, use a WRITE TIV macro instruction 
with the ent:ry operand specifying the name 
of the terminal list and the outarea 
operand specifying a buffer that contains 
(in EBCDIC o:r ASCII)-: 

r---T---T-T----' 
ISTXIEScI21Erxi L ___ ..L ___ ..L_..L_. __ J 
111 1 

Follow the WRITE TIV macro instruction with 
READ TT macrlO instructions. 

If the 3275 buffer was formatted, the 
first message block in the buffer specified 
by the inout,area operand has the format: 

r---T---T---·----T--//--T--T---------T----' 
I I I cur sor I I I I I 
ISTXIAIDladdressl ISFlattributeltextl L---..L---J.-------..L--t 1 __ ..L __ ..L _________ ..L ____ J 
11211 

r--ll--T-----, 
I I {ETB} I 
II ETX I 
L--ll--..L-----J 

1 

If the 3275 buffer was unformatted, the 
first message block in the buffer specified 
by the inoutarea operand has the format: 

r---T---T-------T-----//--T-----' 
I I I cursor I II ETB jl 
ISTXIAIDladdressltext I ETX I 
L---J.---..L-------..L-----ll--..L-----J 

1 1 2 J 1 

If the 3275 buffer was formatted, subse
quent message blocks have the format: 

r---T---t r-T--T---------T----T--ll--T----, 
I I I I I I II ETB jl 
ISTXI ISFI attribute I text I I ETX I 
L---..L--~~-J.--..L---------J.----..L--ll--..L-----J 

1 1 1 1 

If the 3275 buffer was unformatted, subse
quent message blocks have the format: 

r---T------ll--~-----, 
I I II ETB jl 
I STXI text I ETX I 
L---J.------ll---J.-----J 

1 1 

Examples of WRITE and READ macro 
instructions for reading a buffer are: 

WRITE DECB1,TIV,DCB1,(INBUF1,OUTBUF), 
(256,4),SYNTRY2,2 

READ DECB2,TT,DCB1,INBUF1,256,,2 

Read Buffer from Position: To connect a 
3275 and read from it, use a WRITE TI macro 
instruction with the entry operand specify
ing the name of the terminal list and the 
inoutarea operand specifying a buffer that 
contains (in EBCDIC or ASCII): 

r---T---T-T---T--/l--T---T-------T---, 
I I I I I I lbuffer I I 
ISTXIESCI1IWCCI ISBAladdresslETXI 
L---..L---..L-..L---..L--ll--J.---..L------J.---J 
111 1 121 

Any data stream valid for a write operation 
nay ce used, but the WCC should inhibit 
reset of modified data tags (if their set
ting is wanted in the input message), and 
the last buffer address should indicate 
where the read buffer operation is to 
start. 

Follow the WRITE Tl macro instruction 
with a WRITE TTV macro instruction with the 
outarea operand specifying a buffer that 
contains (in EBCDIC or ASCII): 

r---T--"---' 
ISTXIESCI21ETXI L ___ ..L ___ ..L_..L __ ..J 

111 1 

Follow the WRITE TTV macro instruction with 
READ TT macro instructions. 
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Input message blocks are the same as 
those described under wRead Buffer. w 

Examples of WRITE and READ macro 
instructions for reading a buffer from 
position are: 

WRITE 
WRITE 

READ 

DECB1,TI,DCB1,OUTBF1,8,SNTRY3,3 
DECB2,TTV,DCB1,(INBUF1,OUTBF2), 
(256,4),,3 
DECB3,TT,DCB1,INBUF1,256,,3 

Write Operations 

Write Buffer: To connect a switched 3275 
and write a message block or blocks, use 
the appropriate sequence of WRITE roacro 
instructions described under wBSC Switched 
Point-to-Point Operationw in the chapter 
wBSC Read and Write Operations w and in 
Figure 55. 

The entry operand of the WRITE TC or 
WRITE TI macro instruction specifies the 
name of the terminal list and the inoutarea 
operand of the WRITE TI or WRITE TT macro 
instruction specifies a buffer that con
tains (in EBCDIC or ASCII): 

r---T---T-T---T---------------T---' 
ISTXIESClllWCClorders and textlETXI L ___ ~ ___ ~_~ ___ ~ _______________ i_ __ J 

1 111 1 

For information about the WCC and the 
orders and text that may follow it, see IBM 
3270 Information Display System, Library 
Users GUlde. An SBA order sequence should 
follow immediately after the wee, so that 
the write operation can be retried if an 
error occurs. 

The line must be reset to control mode 
to allow the terminal operator to request 
control of the line when he is ready. 
Since WRITE TR will allow the operator only 
nine seconds to respond before timeout 
occurs, a WRITE TRM can be used to wait for 
terminal response. If WRITE TRM is used, 
the programmer should use system time faci
lities to determine when terminal operator 
response time has become too long. 

Examples of WRITE macro instructions for 
writing a buffer are: 

WRITE 
WRITE 

WRITE 
WRITE 
WRITE 

DECB1,TI,DCB1,OUTBUF,128,SNTRY1,2 
DECB2,TR,DCB1",,2 

DECB1,TI,DCB1,OUTBF1,256,SNTRY3.2 
DECB2,TT,DCB1,OUTBF2,256,,2 
DECB3,TR,DCB1",,2 

Optype TRM can be used in place of TR in 
these examples. 

Erase and Write Buffer: To connect a 3275, 
clear its buffer to nulls (binary zeros), 
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and write a message block using one of the 
sequences of WRITE macro instructions 
listed in Figure 55 with the entry operand 
of the WRITE TC or WRITE TI macro instruc
tion specifying the name of the terminal 
list and the inoutarea operand of the WRITE 
TI or WRITE TT macro instruction specifying 
a buffer that contains (in EBCDIC or ASCII) 

r---T---T-T---T---------------T---' 
ISTXIESCI51WCCIorders and text I ETX I L ___ ~ ___ ~_~ ___ ~ _______________ ~ ___ J 

1 1 1 1 1 

Examples of WRITE macro instructions for 
erasing and writing a buffer are the same 
as those given under wWrite Buffer. ft 

Erase Unprotected Fields: To connect a 
3275 and set all unprotected fields in its 
buffer to nulls (binary zeros), use one of 
the sequences of WRITE macro instructions 
listed in Figure 55 with the entry operand 
of the WRITE TC or WRITE TI macro instruc
tion specifying the name of the terminal 
list and the inoutarea operand of the WRITE 
TI or WRITE TT macro instruction specifying 
a buffer that contains (in EBCDIC or 
ASCII): 

r---T---T-T---' 
ISTXIESCI?IETXI L ___ ~ ___ ~_~ ___ J 

111 1 

For more information about the results of 
this operation, see IBM 3270 Information 
Display System, Library Users Guide. 

An example of WRITE macro instructions 
for erasing all unprotected fields is: 

WRITE 
WRITE 

DECB1,TI,DCB1,OUTBUF,4,SNTRY1,2 
DECB1,TR,DCB1",,2 

Optype TRM can be used in place of TR in 
this example. 

Operator Considerations 

The terminal operator can not make a suc
cessful connection if the 3275 STATUS indi
cator is on at the time he plans to dial 
the cpu. The operator should be instructed 
to turn off the STATUS indicator by turning 
the power off and then on again. If the 
error is recurrent, it will recur after a 
successful connection is made. 

It is preferable to control disconnect
ing from the application program rather 
than depending on the terminal operator to 
complete the input/output session by 
operating the DISCONNECT switch. (Refer to 
WProgramroing Notes W in this section for the 
case in which the 3275 has no more data to 
send to the CPU.) However, if the applica-



tion depends on the terminal operator to 
end a session, the DISCONNECT switch sends 
a DLE EOT sequ~nce to the cpu. If the data 
set associated with the TCU attached to the 
CPU has an au·tomatic disconnect feature, 
disconnection occurs, and the line is dis
abled. If thle data set at the cpu does not 
have this fea1ture, the program must issue a 
WRITE Disconnlect upon recognizing the DLE 
EOT in the inlout data stream or DECRESPN 
field of the DECB. The WRITE Disconnect 
sends a DLE EOT to the device and the line 
is disabled .. 

Programming Notes: If a message block end
ing with an ETB is received in response to 
a READ TI, REj!U) TT, READ TC, READ TP, READ 
TRV, READ TCW, WRITE TIV, WRITE TTV, or 
WRITE TQ, do not follow with WRITE TT or 
WRITE TTV. I:f the text is received without 
error, the ne,xt operation should always be 
READ TT macro instruction. 

If a WRITE TI is used to erase unpro
tected fields, do not follow with WRITE TT 
or WRITE TTV. If the operation completes 
wit~out error, the next operation should 
always be WRI'rE TR or WRITE TRM. 

If a WRITE TI or WRITE TT is used to 
start a print1er (WCC specifies "start 
print"), do Qot follow with WRITE TT or 
WRITE TIV. If the operation completes 
without error (WACK response to text 
received), the next operation should always 
be WRITE TR o:r WRITE TRM. 

If a switched 3275 has no more data to 
be read (completion code of X'41' and 
timeout), the next operation should be a 
WRITE TO, WRI'TE TQ, or WRITE TRM. (Refer 
to the chapter "Suggested Retry Options for 
BSC Read and 'Write Operations. ") 

ERROR RECOVERY PROCEDURES AND ERROR 
RECORDING 

See the chapt'er "Error Recovery Procedu::-es 
and Error Rec1ording," and see Appendixes B 
and C. 

Error Conditions 

An error status message should be read from 
the switched 3275 if: 

• A READ TI (Auto Call) or WRITE TI, TIV, 
or TC macro instruction receives an ID 
NAK response to a CPU call to a 
switched 3275 (completion code is 
X'7F': bit 1 is on in the DECFLAGS 
field of the DECB) 

• A WRITE T'Q macro instruction receives a 
NAK response to ENQ (completion code is 
X'4~': NAK is in byte 1 of the DECRESPN 
field of the DECB) 

• A WRITE TI, TIV, TT, or TTV macro in
struction receives an EOT response to 
write text (completion code is X'41': 
bit 1 is on in the DECFLAGS field of 
the DECBi EOT is in byte 1 of the 
DECRESPN field of the DECB) 

To receive the error status message, the 
problem program should take the following 
steps: 

1. Issue a WRITE TRM to write EOT and 
read ENQ (the 3275 must bid for the 
line). 

2. Issue READ TT to read the error status 
message. 

3. Issue another READ TT to acknowledge 
receipt of the error status message 
and receive EOT. 

4. Examine the sense/status bits and pro
ceed accordingly. See Appendix C for 
a description of the error status mes
sage and suggested actions based on 
its contents. 

Exceptional Conditions 

If the completion code is X'7F' and bit 1 
is off and bit 6 is on in the DECFLAGS 
field of the DECB, an error status message 
was received in response to a READ TI, READ 
TT, READ TC, or READ TC\~ macro instruction. 

If the Completion code is X'7F' and bits 
o and 1 are on in the DECFLAGS field of the 
DECB, a WACK was received in response to a 
WRITE TI or WRITE TT macro instruction. If 
the write operation started a printer, this 
is a normal completion. A WRITE TR or 
WRITE TRM macro instruction must follow to 
reset the line. 

RETRY OPTIONS 

See the switched 3275 BSC2 retry options in 
the chapter "Suggested Retry Options for 
BSC Read and Write Operations." 

ONLINE TESTING 

See "Online Testing for Binary Synchronous 
Communications Lines" in the chapter 
"Online Testing." 

To obtain standard IBM maintenance for a 
switched 3275 display system, the online 
testing facility must be available. 

lOCAL 3270 DISPLAY SYSTEM 

The functions provided by BTAM for remote 
stations have been extended to support 

IBM 3270 Information Display System -- Programming Considerations 221 



Control 
Unit 
Position . 
I 
I 
I 

I 22 
Channel I 

I 
23 

l 
I 

I 

Control Un i t 

3272 
Model 2 

3272 
Model J 

Device 
Address 

221 

222 

225 

227 

22E 

231 

233 

Device 

I 3277 

l Model I 

3286 
fv40del 1 

J 3277 

l Model 2 

3284 
Model 2 

I 

1 
3277 

Modell 

I 3277 

I Modell 

1 3286 

l Modell 

Figure 56. Sample Local 3270 Display Systems Showing Device Addresses 

local 3270 display stations and printers as 
local devices using EBCDIC code. 

DEFINING THE LOCAL 3270 DISPLAY SYSTEM 

Identifying Local 3270 Devices 

The control unit and devices in a local 
3270 display system are identified as local 
during system generation. The IODEVICE 
system generation macro instruction 
operands that apply to the local 3270 dis
play system are: UNIT, ADDRESS, MODEL. and 
FEATURE. For more information about the 
IODEVICE system generation macro instruc
tion, see Appendix D. For more information 
about models and features of the local 3270 
display system, see IBM 3270 Information 
Display System, Library Users Guide. 

Example: The following system generation 
macro instructions are used to identify the 
local 3270 display systems shown in Figure 
55: 

IODEVICE 
IODEVICE 
IODEVICE 
IODEVICE 
IODEVICE 

UNIT=3277,ADDRESS=221, 
UNIT=3286,ADDRESS=222, 
UNIT=3277,ADDRESS=225, 
UNIT=3284,ADDRESS=227, • 
~T=3277,ADDRESS=22E, 
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IODEVICE UNIT=2377,ADDRESS=231, • 
IODEVICE UNIT=3286,ADDRESS=233, • 

Grouping Local 3270 Devices 

local 3270 devices are grouped together in 
the same way as remote terminals. Each 
local 3270 device is equivalent to a com
munication line. Each group of local 3270 
devices is equivalent to a line group. 

Local 3270 devices may be grouped during 
system generation by means of the UNITNAME 
macro instruction. Or line groups may be 
specified during program execution by means 
of the UNIT parameter of the DO statement. 

Local 3270 devices making up a line 
group are associated with one DCB. The 
DDNAME in the DCB must be the same as the 
name of the DD statement for the line 
group. A line group can contain up to 60 
devices. A line group need not include all 
the devices on a control unit: it can 
include devices from several control units. 
Each local 3270 device is identified by its 
relative line number (RLN). The relative 
line numbers are determined by the order in 
which devices are grouped during system 
generation or program execution. 
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Example 1: To define (during system 
generation) the line groups and relative 
line nunlbers shown in Figure 57 for the 
local 3270 display syste~s shewn in Figure 
56, see "Exalr.ple 1" under "Defining Com
munications Line Groups" in the general 
section "Defining the Teleprocessing Sys
tem." (Address 221 would be coded in place 
of 021, 222 in place of 022, etc.) 

Example 2: To define (during program 
execution) the line groups and relative 
line numters shown in Figure 58, see 
"Example 2ft under "Defining Communications 
line Groups" in the general section "Defin
ing the Teleprocessing System." (Address 
221 would be coded in place of 021, 227 in 
~lace of 027, etc.) 

For a description of the DCB macro in
struction, see "Defining Communications 
Line Groups" in the general section "Defin
ing the Teleprocessing System." The DCB 
macro instruction operands that apply to 
the local 3270 display system are: DSORG, 
MACRF, DDNAME, BUFNO, BUFL, BUFCB, EXLST, 
EROPT, and READYQ. 

The local 3270 device can be identified 
in a READ or WRITE macro instruction by 
means of the DCB and the relative line num
ber; no terminal list is needed. There
fore, the DFTR~LST macro instruction is not 
used for the local 3270 disFlay system. 

BUFFER MANAGEMENT 

See the general section "Buffer Manage
ment." Dynamic buffering cannot be used 
for the local 3270 display system. The 
REQBUF and RELBUF macro instructions can be 
used for manipulating buffer pools. 

CODE TRANSLATION 

Since only EBCDIC code is used, code trans
lation does not apply to the local 3270 
display system. 

In the I/O interface code for six-bit 
structured data in all 3270 messages, the 
setting of the two high-order bits is 
determined by the setting of the six low
order bits in the byte (see Figure 47). 
Six-bit structured data includes the WCC, 
attribute character, and cursor and buffer 
addresses: for more information, see IBM 
3270 Information Display System, Libr~ 
Users Guide. 

ACTIVATING AND DEACTIVATING THE LOCAL 3270 
DISPLAY SYSTEM 

See the general section "Activating and 
Ceactivating the Teleprocessing System." 
~he OPEN and CLOSE macro instructions are 
used to activate and deactivate line groups 
of local 3270 devices. The LOPEN macro in
struction is used to activate a specific 
local 3270 device when the OPEN macro in
struction has been unsuccessful. 
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ATTENTION INTERRUPTIONS AND READ INITIAL 
OPERATIONS 

When.the operator of a local 3270 display 
stat~on carries out certain actions, such 
a~ pressing the ENTER or CLEAR key, pres
s~ng a PF or PA key, or selecting a detect
able field with the selector pen, an I/O 
interruption, called an attention interrup
tion, occurs. If a DCB has been opened for 
a line group that includes the display sta
tion, the attention interruption is reco
rded for the display station. If a DCB has 
not been opened, the attention interruption 
is ignored. 

The READ TI macro instruction for the 
local 3270 display system includes the dcb 
operand, which specifies a DCB, and the rln 
operand, which specifies a local 3270 dis
play station in the line group associated 
with the DeB. When a READ TI macro in
struction is issued, it causes a check 
(beginning with the display station speci
fied by the rln operand) of whether an 
attention interruption has been recorded 
for any of the local 3270 display stations 
in the specified line group. 

If ·an attention interruption has 
occurred, a read initial operation is 
star~ed to read a message from the display 
s~at~on from which the attention interrup
t~on came. When the message has been 
received, the READ macro instruction is 
posted complete, and the relative line num
ber of the display station is placed into 
the DECPOLPT field of the DECB. Only one 
attention interruption is serviced for each 
READ TI roacro instruction, and only one 
message is read. After a READ TI macro in
struction has been issued, the problem pro
gram cannot issue another READ or WRITE 
nacro instruction specifying the same DCB 
until either the read initial operation has 
been posted complete or the read request 
has been canceled by means of the RESETPL 
macro instruction. Attention interruptions 
that occur between read initial operations 
are recorded for the display stations and 
serviced by later ~EAD TI macro 
instructions. 

If no attention interruption has 
occurred for the display stations asso
ciated with the DCB (when a READ TI macro 
instruction is issued), a read request 
(that is, a pending read initial operation) 
is recorded for the line group. Wh~n an 
attention interruption comes frorr. one of 
the display stations, the pending read ini
tial.operation is started for that display 
stat1on, and the r.ead request is cleared 
for the line group. If READYQ is specified 
a test for any device end interruptions 
is made before recording a read request 
for the line group. If one i& found 
READYQ processing will be initiated and 
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the READ TI will be posted as stated 
under the section DEVICE END INTERRUPTS 
and BTAM READYQ. If no device end has 
been recorded then the read request will 
be recorded as usual. 

CHGNTRY Macro Instruction 

A special form of the CHGNTRY macro in
struction is used in handling attention 
interruptions from the local 3270 display 
station. A CHGNTRY macro instruction with 
the ?KIP o~erand is used to have a display 
stat~on sk~pped, so that a read initial 
operation is not started (that is, an EXCP 
nacro instruction is not issued) for that 
display station when a READ TI macro in
struction is issued, even though an atten
tion interruption has occurred. (If, when 
a READ TI ~acro instruction is issued, all 
display stations in the line group are to 
b~ sk~pped, a pending read initial opera
t~on ~s recorded for the line group.) A 
CHGNTRY macro instruction with the ACTIVATE 
ope:and is used to have a display station 
~ct~vated, so that a read initial operation 
~s started when a READ TI macro instruction 
is issued, and an attention interruption 
has occurred. If, when the display station 
i~ activated, a pending read initial opera
t~on has been recorded for the line group 
and an attention interruption has been 
recorded for that display station, the 
pending read initial operation is started 
(that is, an EXCP macro instruction is 
issued) • 

Note: This form of the CHGNTRY macro in
struction affects only read initial opera
tions; it does not affect other local 3270 
read or write operations. 

r--------T--------~----------------------, 
IName 10perationiOperand I 
~--------+---------+----------------------~ 
I [symbol1ICHGNTRY Idcbaddr,ATTLST, I 
I I I listposition" I 
I 1 I {SKIP} I 
I I I ACTIVATE I l ________ ~ _________ ~ ______________________ J 

dcl::addr 
specifies the address of the DCB asso
ciated with the line group that 
includes the local 3270 display sta
tion to be skipped or activated. 

ATTLST 
specifies that the relative line num
bers of the local 3270 display sta
tions in the line group associated 
with the DeB are to be treated as an 
attention list. 

listFosition 

SKIP 

specifies the relative line number of 
the local 3270 display station to be 
skipped or activated. 

specifies that the local 3270 display 
station is to be skipped; that is, an 
attention interruption that has been 
recorded for the display station is to 



be igno.red if a READ TI macro instruc
tion is issued. 

ACTIVATE 
. specifies that the local 3270 display 

station is to be activated; that is, a 
read initial ope~ation is to be 
started if an attention interruption 
has been recorded for the display sta
tion when a READ TI macro instruction 
is issued. 

Return Codes: When this form of the 
CHGNTRY macr'o is used, the return codes 
have the following meanings: 

Code 

X'OO' 

X'OS' 

Meaning 

The requested action was or has 
been performed successfully. 

The requested action was not per
formed, because the RLN was too 
high or BTAM found an invalid 
cont.rol block. 

RESETPL Macro Instruction 

A special fo'rm of the RESETPL II'tacro in
struction is used for the local 3270 dis
play system to cancel a read initial opera
tion tha t is; pending (beca use a READ TI 
macro instru.ction was issued when an atten
tion interruption had not occurred). 

r--------T---------T----------------------, I Name I Operation I operand I 
r--------+---------+----------------------~ I (symbol] I RESETPL I decbaddr (, ATTENT] I L-_______ ~ _________ ~ ______________________ J 

decbaddr 
specifies the address of the DECB for 
the pending read initial operation 
that is to be canceled. 

ATTENT 
specifies that cnly the instructions 
required to cancel a pending read ini
tial operation for a local 3270 dis
play system are to be generated by 
this macro instruction. 

If no second operand is specified, 
instruc·tions are generated to deter
mine the line type·, and the prope~ 
instructions for that line type are 
executed. 

Note: If POLLING or ANSRING is speci
fied as the second operand, instruc
tions for the local 3270 display sys
tem are not generated. 

programming Notes: The RESETPL macro in
struction dOles not halt read initial opera
tions that have been started; it does pre
vent the outstanding READ TI macro instruc
tion from ha.ving any subsequent attention 
interruptions serviced. If a read initial 
operation is pending (that is, it has not 

been started), the lOBs are marked free, 
and a completion code of X'4S' is posted in 
the ECB. If a read initial operation has 
been started, the lOBs for active devices 
are not marked free, and a completion code 
is not posted in the ECB by the RESETPL 
macro instruction. 

Follow the READ TI macro instruction 
with a WAIT macro instruction with the ECB
LIST operand (or a TWAIT macro instruction) 
that specifies multiple ECBS, the ECB in 
the DECB specified by the READ TI macro in
struction and another ECB. To allow the 
RESETPL macro instruction to be issued to 
cancel the read initial operation, post the 
other BCB. Provided that the RESETPL macro 
instruction gave a return code of X'OO' or 
X'04', follow the RESETPL macro instruction 
with a WAIT macro instruction that speci
fies the ECB in the DECB specified by the 
READ TI macro instruction. A completion 
code of X'7F' indicates that a read initial 
operation had been started and that it com
pleted successfully. Other READ and WRITE 
macro instructions can then be issued. 

Return Codes: When this form of the 
RESETPL macro instruction is used, the 
return codes have the following meanings: 

00 This code is set when the pending read 
initial operation for the specified 
CECB was canceled successfully. 

04 This code is set when a read initial 
operation for the specified DECB was 
started and will complete normally (see 
·Programming Notes" above). 

OS This code is set for an illegal 
request. BT&~ found that the speci
fied DECB is not associated with a 
local 3270 display system. 

OC This code is set for an unsuccessful 
request, the DCB was not open or BTAM 
found an invalid control block. 

10 This code is set when the last macro 
instruction for the line group was not 
a RDTI 

READ AND WRITE OPERATIONS 

See "Read and Write Macro Instructions" and 
Figure 20 in the general section "Line Con
trol and Message Transmission," see "READ 
Macro Instructions" and "WRITE Macro 
Instructions" under the heading "Local IBM 
3270 Dis~lay System" in the section "Local 
Read and Write Operations,- and see Appen
dixes Band G. 

Read Operations 

Read Modified Fields for Operator Input: 
To read a message from a display staticn 
after an attention interruption has come 
from it as the result of some action ty the 

IBM 3270 Information Display System -- Programming Considerations 225 



display station operator, use the READ TI 
macro instruction. The rln operand speci
fies which display station in the line 
group should be checked first for an atten
tion interruption. 

• If the operator pressed the ENTER key 
or pressed a PF key, READ T! macro in
struction causes a normal read. If the 
device buffer was formatted, the buffer 
specified by the inoutarea operand con
tains a message with the format: 

r---T-------T---T-------T---~---, 
\ I cursor I I buffer I I I 
\AID\addressISBAladdressltextISBAI L ___ i _______ i ___ i _______ i ____ i ___ J 

1 2 1 2 1 

r-------T----T-~~' 
I buffer I I I 
laddressltextl I 
L-------i----i-1l-J 

2 

If ~he operator selected detectable 
fields with the selector pen, the mes
sage block has the same format except 
that it contains no text. 

If the device buffer was unformatted, 
the buffer specified by the inoutarea 
operand contains a message with the 
format: 

r---T-------T----~r' 
I Icursor I I 
IAIDladdressltext \ 
L---i-------i----~rJ 

1 2 

The length of the message can be calcu
lated from the DECCOUNT field in the 
DECB, which contains the residual 
count. If the residual count is zero, 
the READ TMP macro instruction may be 
used to continue reading data. 

• If the operator pressed the CLEAR key 
or pressed a PA key or if a card was 
extracted from the badge reader, the 
READ TI macro instruction causes a 
short read. The buffer specified by 
the inoutarea operand contains: 

r---' 
IAIDI 
L ___ J 

1 

• If a card or cards were read by means 
of the operator identification card 
reader, the buffer specified by the 
inoutarea operand contains a message in 
the same format as a message resulting 
from pressing the ENTER key. The cur
sor address contains the address of the 

~:26 OS/VS BTAM SRL 

last character read from the identifi
cation card (the LRC character). 

• If a test request message was entered 
and EROPT=T was not specified in the 
DCB, the buffer specified by the inout
area operand contains: 

r---T---T---T---T----' 
ISOHI % I / ISTX\textl L ___ 4 ___ 4 ___ 4 ___ 4 ____ J 

1 1 1 1 

The relative line number of the display 
station from which the message was read is 
placed into the low-order byte of the 
DECPOLPT field of the DECB. 

To cancel the read initial operation 
requested by a READ TI macro instruction 
(if the operation is pending), issue the 
RESETPL macro instruction specifying the 
DECB from the READ TI macro instruction. 

Do not issue a READ TI macro instruction 
specifying a DCB associated with a line 
group that contains only printers, since 
the local 3210 printer cannot generate 
attention interruptions. 

An example of a READ macro instruction 
for reading modified fields for operator 
input is: 

READ DECB1,TI,DCB1,INBUF1,300,,2 

Read Modified Fields: To read a message 
from a device independently of action by 
the display station operator, use the READ 
TM macro instruction. 

If the AID byte in the message contains 
neither C'-' nor C'Y' or if the first byte 
is an SOH, the buffer specified by the 
inoutarea operand contains a message with 
one of the formats described under "Read 
Modified Fields for operator Input." 
Otherwise, the contents of the buffer are 
unpredictable; the message is probably non
existent or incomplete. 

The length of the message can be calcu
lated from the DECCOUNT field in the DECB, 
which contains the residual count. If the 
residual count is zero, the READ TMP macro 
instruction may be used to continue reading 
data. The relative line number of the 
device from which the message was read is 
placed into the DECPOLPT field of the DECB. 

An example of a READ macro instruction 
for r.eading modified fields is: 

READ DECB1,TM,DCB1,INBUF1,300,,3 

Read Modified Fields from Position: To 
read a message from a device, use the READ 
TMP macro instruction with the entry 
operand specifying an area that contains: 



r---T---T-------, 
I I Ibuffe~ I 
IWCClsBAladdre~ss I L ___ J. ___ J. _____ . __ J 

112 

The WCC shoulOl inhibit reset of modified 
data tags, anOl the buffer address should 
indicate WherE! the read mOdified operation 
is to start. Data transfer begins with the 
first modified field at or following the 
buffer addressi specified. 

Input messclges are the same as those 
described UndE!r -Read Modified Fields." 

An example of a READ macro instruction 
for reading mc)dified fields from position 
is: 

READ DECBt,TMP,DCB1,INBUF1,300,ENTRY1,1 

Read Buffer: To read a message from a 
device, use the READ TB macro instruction. 
If the device buffer was formatted, the 
buffer specified by the inoutarea operand 
contains a message with the format: 

r---T-------T·~ f-T--T--------~----T-5 j_, 
I .1 cursor I I 1 I 1 I 
IAIDladdressl I SF 1 attribute I text I I 
L---J.-------J..-fj-J.--J.---------J.----J.-{j-J 

1 2 1 1 

If the device buffer was unformatted, the 
buffer specified by the inoutarea operand 
contains a message with the format: 

r---T-------T·-----j j-, 
, lcursor 1 1 
IAIDladdressltext I L ___ J. _______ J. _____ j fJ 

1 2 

The length of the message can be calcu
lated from the DECCOUNT field in the DECB, 
which contains the residual count. If the 
residual count is zero, the READ TBP macro 
instruction may be used to continue reading 
data. The relative line number of the 
device from which the message was read is 
placed into the DECPOLPT field of the DECB. 

An example~ of a REAr; macro instruction 
for reading a buffer is: 

READ DECB1,TB,DCB1,INBUF1,300,,2 

Read Buffer from Position: To read a mes
sage fronl a device, \lse the READ TBP macro 
instruction "dth the entry operand specify
ing an area t.hat contains: 

r---T---T----'---, 
I I Ibuffer I 
I wec I SBA I addI:ess I L ___ J. ___ J. ____ . ___ J 

1 1 ~! 

The WCC should inhibit reset of modified 
data tags (if their setting is wanted in 
the input message), and the buffer address 
should indicate where the read buffer 
operation is to start. 

Input messages are the same as those 
described under -Read Buffer.-

An example of a READ macro instruction 
for reading a buffer from position is: 

READ DECB1,TBP,DCB1,INBUF1,300,ENTRY2,3 

~rite Operations 

Write Buffer: To write a message to a 
device, use the WRITE TI macro instruction 
with the inoutarea operand specifying a 
tuffer that contains: 

r---T---------------, 
IWcClorders and textl L ___ J. _______________ J 

1 

For information about the WCC and the 
orders and text that may follow it, see IBM 
3270 Information Display System, Library 
Users Guide. An SBA order sequence should 
follow i«.mediately after the WCC, so that 
the write operation can be retried if an 
error occurs. 

An example of a WRITE macro instruction 
for writing a buffer is: 

WRITE DECB1,TI,DCB1,OUTBUF,300,,2 

Erase and Write Buffer: To clear its buf
fer to nulls (binary zeros) and write a 
message to a device, use the WRITE TS macro 
instruction with the inoutarea specifying a 
buffer that has the same contents as 
described under ·Write Buffer." 

An example of a WRITE macro instruction 
for eraSing and writing a buffer is: 

WRITE DECB1,TS,DCB1,OUTBUF,300,,2 

Erase and Write Alternate Buffer: To place 
the selected device (display or printer) 
into a mode of using the alternate buffer 
size for that device, clear the buffer to 
nulls (binary zeros) and write a message 
to a device, use the WRITE TSA macro 
instruction with the inoutarea specifying 
a buffer that has the same contents as 
described under "Write Buffer". This 
macro instruction does not apply for 
devices attached to a 3272 Control Unit. 
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An example of a WRITE macro instruction 
for invoking alternate buffer size, erasing, 
and writing a buffer is: 

WRITE DECBl, TSA, DCBl ,0 U 'lBUF, 300, ,2 

Programming Notes: 

1. The alternate buffer mode will remain in 
effect until an Erase/Write is sent (via 
a Write TS macro, Test Request processing 
OPEN macro or LOPEN macro) from the host. 
Operation of the CLEAR key for displays 
and Power-on for both displays and 
printers will also set the buffer size 
to its default buff~r to be erased to 
nulls. 

2. The default and alternate buffer sizes 
for the 3278 Display Station or 3287 
or 3289 Printers are: 

r--------------r--------------------, 
: : Model 
, 'I I 

I l~ 2' 314' 
, 'I I I I 

~ ----- --- -- ----r- ---- _.J. - - - 1._ - - L- - - - ~ 
I I I I I , 

: Default : 480 : 1920: 1920 : 1920 : 
~-------------,-------+---~----~---, 
: Alternate : 960 : 1920:2560,3440 : L ____________ ~ ______ ~ ___ ~ ___ ~ ___ ~ 

3. All commands except Erase/Write and 
Erase/Write Alternate are based on the 
current (last invoked) buffer size. 
Any application that invokes alternate 
buffer size should return the device 
to its default buffer size before the 
application terminates. This will 
reduce the possibility of starting a 
second application (which may not be 
aware of alternate buffer sizes) with 
the device in a buffer size other than 
the one expected. 

Write Structured Field: This operation 
transfers a data stream containing struc
tured fields to a specified device. The 
Write Structured Field macro instruction 
is supported in OS/VSl and OS/VS2 MVS and 
applies only to those local devices with 
structured field capability, that is, de
vices attached to a 3274 Model ID Control 
Unit. Devices unable to support structured 
fields, that is, those attached to a 3272 
or 3274 Model IB Control Unit, will reject 
the Write Structured Field with a command 
reject error. This instruction will not 
cause any specific device action; however, 
the structured field contains a type field 
which will cause a device action. For more 
information on structured fields see IBM 
3270 Information Display System Libra~ 
Users GU1de. 

228 OS/VS BTAM SRL 

Except for the optype, operands for this 
macro are the same as those for the WRITE 
Erase macro instruction. The optype for 
the WRITE Structured Field macro is TSF. 

An example of the WRITE Structured Field is: 

WRITE DECBl,TSF,DCBl,OUTBUF, 

300,,2 

Programming Note: Any application program 
which uses Write Structured Field mode for 
a local 3274 Model ID should, before termi
nating, return the device to its local 3270 
(default) mode. This will avoid starting 
a second application program, which may not 
use Write Structured Field, with the device 
in Write Structured Field mode. To reset 
Write Structured Field mode, issued an Erase 
Write Alternate or Erase/Write command with 
a WCC of .1 •• 

BTAM OPEN and LOPEN routines and Request
for-Test (RFT) processing will issue an 
Erase/Write command with a WCC of .1 •••.•• , 
thus reseting Write Structured Field mode 
for local 3274 Model lD devices. 

Erase Unprotected Fields: To set all 
unprotected fields in the buffer of a 
device to nulls (binary zeros), use the 
WRITE TUS macro instruction with the inout
area o~erand specifying any real address 
and the inoutlength operand specified as 
one. 

For more information about the results 
of this operation, see IBM 3270 Information 
Display System, Library Users Guide. 

An example of a WRITE macro instruction 
for erasing all unprotected fields is: 

WRITE DECB1,TUS,DCB1,OUTBUF,l,,2 

Note: Write operations to local 3270 
printers are not posted complete until 
device end is sent by the device. Separate 
DECBs are recommended for printer opera
tions to allow the application to perform 
I/O operations to other devices while print 
operations are in progress. The separate 
DECBs avoid extended waiting for completion 
of a print operation. 

PREPARE TO READ OPERATIONS 

The. Prepare to Read operation applies to 
local 3274 Model lD devices in OS/VSl and 
OS/VS2 MVS. Prepare to Read does not apply 
to the 3272, 3274 Model IB, or remote 3270 
Control Units. 



Display systems with Prepare to Read capa
bility communicate with a host program so 
that at selection time of a particular 
display or printer, the next program action 
(for example Read Modify, Read Buffer) is 
known by the display system. The display 
system performs initialization sequences 
while the host prepares and issues the next 
action. This overlap of host and control 
unit activity frees the channel and control 
unit resources. 

Prepare to Read does not have to be speci
fied because the 3274 Model lD will operate 
in default mode, using the previously de
fined (local 3270) select command. 

To use Prepare to Read select commands, the 
devices attached to a 3274 Model lD must be 
specified (in OS/VSl or OS/VS2 MVS operating 
systems) as supporting the Prepare to Read 
select commands. Specifying FEATURE=PTREAD 
in the IODEVICE macro sets an indicator in 
the Unit Control Block (UCB). If the indi
cator is on, BTAM constructs channel pro
grams containing the Prepare to Read select 
commands. If the indicator is off, BTAM 
continues to use the local 3270 (default) 
select command. rhe result is that BTAM 
application programs do not require modifi
cation to use the Prepare to Read select 
commands. For more information, see Appen
dix D, System Generation. 

Only the follo\4lring Read/Write macros can 
generate channe:l programs containing the 
Prepare to Read Select commands: 

Read Macro Inst,ructions 

Read Modified from Position (TMP) 

If Prepare to Read has been specified, the 
following channel program will be built 
for Read Modified from Position: 

l~ Select. Read Modified from position 
Comman.d 

2. Write Command (to set buffer 
address) 

3. Read M:odified Command 

Read Buffer (TB) 

If Prepare to Read has been specified, the 
following channel program will be built for 
Read Buffer: 

1. Select Read Buffer Command 

2. Read Buffer Command 

Read Buffer from Position (TBP) 

If Prepare to Read has been specified, the 
following channel program will be built for 
Read Buffer from Position: 

1. Select Read Buffer from position 
Command 

2. Write Command (to set buffer 
address) 

3. Read Buffer Command 

Write Macro Instructions 

Write Initial (TI) 

If Prepare to Read has been specified, the 
following channel program will be built for 
Write Initial: 

1. Select Write Command 

2. Write Command 

The remaining Read/Write macro instructions 
use the local 3270 select command regardless 
of Prepare to Read specification. 

DEVICE END INTERRUPTS AND BTAM READYQ 

When a device of a local 3270 Display 
System recorded as powered off, is 
powered on, a non-related device end I/O 
interruption occurs. If the DCB has 
been opened for the line group containing 
this device and the not ready condition 
has been recorded the device end will be 
recorded, indicating the device ready 
condition. 

If the READYQ option was specified., 
the current or next READ TI macro 
instruction for this line group will 
have its DECB posted with a completion 
code indicating the read initial 
operation was cancelled by a RESETP~ 
the DECFLAGS· field will contain a 
X'FO' indicating READYQ was activated 
by a device becoming ready (which 
cancels the RD TI), and the relative 
line number (rln) of the device is 
placed in the DECPOLPT' field, inform
ing the user which device has become 
ready. If attention interrupts have 
been received from the line group 
they are handled before device end 
interrupts so the user application 
must be prepared to issue a READ TI 
macro for each attention interrupt 
received plus one READ TI for each 
device as it becomes ready. 
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When the user application has been 
notified that a device that was 
turned off at open time has become 
ready it would be appropriate to 
issue an LOPEN macro or an ERASE/ 
WRITE macro to that device. 

ERROR RECOVERY PROCEDURES AND ERROR 
RECORDING 

See the general section ·Error Recovery 
Procedures and Error Recording,· and see 
Appendix B. 

RETRY OPTIONS 

See the local 3270 retry options in the 
general section ·Suggested Retry Options 
for Local Read and Write Operations.-

ONLINE TESTING 

See ·Online Testing fo~ Local 3270 Display 
System- in the general section ·Online 
Testing.· 

To receive standard IBM maintenance for 
a local 3270 display system, the online 
testing facility must be available. 

SYSTEM GENERATION 

See Appendix D for information about the 
operands that must be included in the 
IOCONTRL and IODEVICE system generation 
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nacro instructions when generating an 
operating system that includes BTAM support 
for the remote 3270 display system or the 
local 3270 display system or both. 

For information about other operands and 
other system generation macro instructions 
and about the system generation process, 
see the OS/VSl or OS/VS2 system generation 
reference manual. 

ONLINE TESTING 

Test programs for the 3270 display system 
can be run under OS/VS using the Online 
Test Executive Program (OLTEP). For local 
3270 control units and devices, an online 
test program and a BTAM application program 
can be executed concurrently: only the con
trol unit or device being tested is 
unavailable to the application program. 
For remote 3270 control units and devices, 
a BTAM aFplication program .must end use of 
the line before an online test program can 
be executed. 

For more information about OLTEP, see 
OS/VS OLTEP, GC28-0636. 

CONVERSION 

For information about converting from 2260 
display stations to the 3270 display sys
tem, see IBM 2260 BTAM and 2260 GAM to IBM 
3270 BTAM Conversion Guide, GC27-6975. 



BTAM supportsi binary synchronous communica
tion with thE! 3650 Retail Store System. 
The 3650 system is designed to provide re
tail merchandisers with a store system 
that controlsi terminals handling point-of
sale transactions, data entry and inquiry, 
report printing, and merchandise marking 
applications., A store can operate either 
on an interac:tive or batch basis with 
applications in the host computer. 

Devices in the system include the 3651 
Store Controller Model 50, 3275 Model 3, 
3653 Point of Sale terminal, and the 3657 
Ticket-Unit terminal. With BTAM support, 
the 3650 system attaches to an IBM 3704 or 
3705 Communications Controller that runs in 
emulation mode. For detailed information 
on the 3650 Retail Store System, see IBM 
~~~~_~~~!I!~~_~~!!n!~!Qn_~~g~!!:!-
~!~~, GC30-3023. 
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BTAM supports binary synchronous communica
tion with the 3660 Supermarket System. The 
3660 system provides complete supermarket 
checkout functions, as well as specific 
data capture and store support procedures. 
Grocery merchandise is marked with the 
Universal Product Code Symbol (A and E) • 
Devices in the system include the 3666 
Checkout Scanner, the 3663 Supermarket 
Terminal, and the 3651 Store Controller 
Model 60. When loaded with data (such as 
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prices), operator authorizations, and cus
tomer data (for check authorization, if 
desired), the 3660 system can perform all 
checkout functions on a closed in-store 
loop system. With BTAM support, the 3660 
system attaches to an IBM 3704 or 3705 
Communications Controller that runs in 
emulation mode. For detailed information 
on the IBM 3660 Supermarket System, see !~~ 
~~~Q_2~E~~ID~~~~~_2I!~~ID_~~Qg~~mm~~:!_g~!~~, 
GC30-3025. 



The 3735 Programmable Buffered Terminal is 
a stand-alone programmable terminal. The 
3735 contains a communication interface and 
the controls necessary to use the BTAM BSC 
facilities to transmit properly assembled 
and structured Form Description programs to 
any terminal in the network and to receive 
messages and data from the 3735 terminals. 

IBM 3735 PROGRAMMABLE BUFFERED TERMINAL 

Detailed information about the facili
ties that the 3735 provides is found in ~ 
3735 Programmer's Guide, GC3O-3001, which 
describes the methods and facilities neces
sary to design, write, and generate form 
description programs. 
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BTAM supports binary synchronous communica
tion with the IBM 3741 Data Station and the 
IBM 3747 Data Converter equipped with the 
BSC adapter forpoint-to-point switched or 
nonswitched lines. For information con
cerning the IBM 3741 Data Station and the 
IBM 3747 Data Converter, see the IBM 3741/ 
3742 Data Stations Reference Manual, GA21-
9151, and the IBM 3747 Data Converter 
Reference Manual, GA21-9153. Support under 
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BTAM is supplied by specifying UNIT=BSC1 
(nonswitched point-to-point), UNIT=BSC2 
(switched point-to-point), or BSC3 
(multipoint) in the IODEVICE macro instruc
tion. A detailed description of the macro 
instructions supported, ID verification, 
error recovery, and other programming 
information may be found in IBM 3740 BTAMI 
TCAM Programmer's Guide, GC?1-5071. 



BTAM supports binary synchronous communica
tion with the IBM 3750 SWitching System on 
a nonswitched point-to-point line. BTAM 

~rogramming information for tbe 3750 is in 
3750 Switching System Application program
mer's Guide, GCll-6000. 
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IBM 3780 DATA COMMUNICATION TERMINAL 

The IBM 3780 is similar in operation to the 
IBM 2770 (see the section wIBM 2770 Data 
Communication System -- Programming Consi
derationsW). The 3780, however, does not 
necessarily have component selection. A 
3780 without component selection will fold 
and print component selection characters 
received on a point-to-point line. It will 
not respond if component selection charac
ters are received on a multipoint line; 
therefore, each polling and addressing 
character sequence should be three charac
ters long and omit the component selection 
character. A 3780 with component selec
tion, required with the 3781 Card Punch, is 
similar in operation to a 2770 with com
ponent selection. 

Information about the 2770 in the sec
tions wBSC Read and Write Operations· and 
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WOnline TestingW generally applies to the 
3780. 

For more information about 3780 system 
configurations, transmission codes, and 
operating characteristics (including poll
ing and selection and message formats), see 
Component Information for the IBM 3780 Data 
Communication Terminal, GA27-3063. 

~: BTAM supports -the space compression/ 
expansion feature of the 3780 only to the 
extent of passing messages containing com
pressed data. The application program must 
do the processing required to make the 
space compression/expansion feature 
operational. 



BTAM su~ports the 5275 Direct Numerical 
Control Station in an identical manner to 
tae 3275 Display Station. If the 5275 is 
connected on nonswitched lines, use the 
nonswitched 3270 discussion in wIBM 3270 
Information Display System (Remote)W in 
this general section, -SSC Device-Oependent 
Considerati1ons. W If the 5275 is connected 
on switched lines, use the switched 3275 
discussion. Additional information on pro
gramming tbe 3270 is described in Introduc
tion to Pro'qramming the IBM 3270, GC27-

IBM 5275 DIRECT NUMERICAL CONTROL STATION 

6999; in general, this information applies 
also to the 5275. The 5275 itself is 
described in 5275 Direct Numerical Control 
Station Introduction and Component Oescrip
!iQn, GA34-0016. 

Only EBCDIC transmission code is sup
~orted with the 5275. 

This information is for planning pu~
~oses only until the 5275 is available. 
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BTN1 provides faci Ii ties called error re
covery procedures (ERP) that diagnose a 
variety of error conditions that occur dur
ing message transmission, and attempt to 
recover from those conditions that are con
sidered recoverable, so that transmission 
can continue. In addition to ~,e diagnos
tic and recovery capabilities, error recov
ery procedures: 

• Provide to the user program information 
about errors from which ERP could not 
recover, so that the program can act 
accordingly. 

• Accumulate in special data sets, called 
the Statistical Data Recorder (SOR) and 
the Outboard Recorder (OBR), counts of 
certain kinds of errors; these are use
ful to the Customer Engineer in analyz
ing line and equipment troubles. Note: 
Timeout, data check, and interventron
required are not recorded in OBn or SOR: 
they can optionally be recorded in the 
LERn. 

• ~otify the operator- at the central com
puter console (or some other console, 
if the system has the Multiple Console 
Support facility) of certain kinds of 
errors. 

In addition to these ERP-provided func
tions, nT~1 provides the capability of 
accumulating in a set of counters, collec
tively called a line error recording block 
(LERB), running totals of certain kinds of 
error conditions, and printing these totals 
at the central computer console (or some 
other console, if the system has the Mul
tiple Console Support facility). These 
capabilities are provided by the LERB and 
LERPRT macro instructions. 

Error recovery procedures handle errors 
arising from conditions at remote stations, 
on communications lines, and at transmis
sion control units. The action with which 
ERP routines respond to an error condition 
depends on the kind of error, the type of 
I/O command (Poll, Read, ~vrite, etc.) 
being executed when the error occurred, and 
the type of remote station involved. ERP 
routines analyze the error condition, con
sidering each of these factors, and per
forms the appropriate action. Error condi
tions are considered to be in one of two 
categories: irrecoverable and not irrecov
erable. Errors that are not irrecoverable 
may be temporary or permanent. An irrecov
erable error is one that is inherently in
capable of being corrected by program 
~ction; that is, some form of human inter-
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vention is required. (An exception to this 
is the buffer-unavailable condition, which 
may occur when dynamic buffering is in use 
and the buffer pool becomes depleted. This 
condition (indicated by bit 4 in OECFLAGS) , 
though not recoverable by ERP, can be anti
cipated by the user program, which can re
quest retransmission of the lost message.) 

ERP does not attempt to recover such 
errors. When an irrecoverable error 
occurs, ERP sets indicators denoting the 
nature of the error in the data event con
trol block (OECB) for the line involved in 
the I/O operation, notifies the operator at 
the central computer console by message 
IEAOOOI (see Appendix C for ~,e format of 
this message), and records the occurrence 
of the error in the Outboard Recorder (OBR). 

If an error is not inherently irrecover
able, ERP routines attempt to r~cover from 
it, usually by reissuing the i/o command 
for which the error occurred or issuing 
other appropriate I/O commands to clear the 
condition. If ERP routines succeed in 
clearing the condition, the error is said 
to be temporary. BTAM records its occur
rence in the Statistical Data Recorder 
(SDR), and the user program continues norm
ally. If ERP routines are unsuccessful in 
clearing the condition, the error is said 
to be permanent. STA1t records its occur
rence in the Outboard Recorder (OBR), sets 
bits indicating the nature of the error in 
the OECB for the line involved in the I/O 
operation, and notifies the operator at the 
central computer console, by means of mes
sage IEAOOOI. Hote: Timeout., data check, 
and intervention-required are not recorded 
in OBR or SOR; they can optionally be re
corded in the LeRn. 

BTAM error recovery procedures attempt 
to clear error conditions up to two times, 
for operations on start-stop lines, and up 
to seven times on BSC lines. Thus, per
manent error conditions are indicated in the 
OECB after the I/O operation has been 
attempted three times (start-stop) or eight 
times (BSC). Irrecoverable errors are 
indicated in the OECB after only one attempt, 
since such errors are not retried. 

Once an error condition has occurred and 
the ERP facility is trying to recover from 
it, any subsequent errors that may occur 
during the retries are not indicated in the 
DECB to avoid obscuring the original error 
condition. Neither are subsequent errors 
recorded in the SOR, OBR, or LERB, nor are 
they indicated to the console operator. 
This ensures that only errors occurring 
during 1/6 operations issued by the user 
program are recorded. 



Error reco1very procedures are divided 
into basic functions and additional 
functions. 

BASIC FUNCTIONS 

• When an E!rrOr occurs during an I/O 
operation that does not involve trans
mission of message text (these are 
called ncmtext errors), ERP retries the 
operation. 

• ERP records each occurrence of a tem
porary el~ror in the Statistical Data 
Recorder, and each occurrence of a per
manent Ol~ irrecoverable error in the 
Outboard Recorder. 

• ERP provides, in the data event control 
block fo]~ the line involved, informa
tion on ttl) permanent errors, (2) irre
cov~rable errors, and (3) errors occur
ring during transmission of message 
text (called Read Text and Write Text 
errors) for which ERP does not attempt 
recovery.. Recovery of Read Text and 
Write Te~lCt errors is an additional ERP 
function., described below. 

• ERP send~; a message to the operator at 
the consc:>le of the central computer (or· 
some oth4:!r console, if the system has 
the Multiple Console Support facility) 
for each permanent and irrecoverable 
error. 

Basic ERP functions are optional for 
line groups involving start-stop terminals, 
but they are required for line groups 
involving BSC stations. To obtain these 
basic functions for start-stop terminal s, 
code EROPT=E in the DCB macro for the line 
group, or om.i t the EROPI' operand. To omit 
the basic functions, code EROPI'=N (valid 
only for sta;r:t-stop line groups). 

Coding EROPT=N prevents certain E~P rou
tines from being included in the system, 
with a consequent saving in storage space. 
It is recommended that EROPT=N be coded for 
line groups for AT&T 83B3 and WU 115A ter
minals, for the reasons given in the 
explanation of the EROPT operand in Figure 
7. 

ADDITIONAL FUNCTIONS 

• When an error occurs during execution 
of a Read Text command (called a Read 
Text error), ERP will optionally retry 
the operation unless dynamic buffering 
is in use. This function is optional 
for the IBM 1050, 2740 (with the Record 
Checking feature), and 2260; it is 
unavailable for other start-stop ter-

minals; and it is always required for 
BSC stations. 

• When an error occurs during execution 
of a Write Text command (a Write Text 
error), ERP will optionally retry the 
operation unless dynamic buffering is 
in use. This function is optional for 
start-stop terminals, and results in an 
additional copy of the message text for 
each retry (except for messages sent to 
a card punch or tape punch of an IBM 
1050 with the Line Correction feature, 
or to a 2260 with the Line Address fea
ture): it is always required for BSC 
stations. 

• ERP will optionally record, in the line 
error recording block, each occurrence 
of a data check, timeout, or interven
tion required error. 

These three additional functions are speci
fied as follows. To provide recovery 
attempts for Read Text errors (start-stop 
terminals), code EROPT=R in the DCB macro 
for the line group involved; to provide for 
recovery from Write Text errors (start-stop 
terminals), code EROPI'=W. These EROPT 
parameters are ignored if dynamic buffering 
is specified for the line group, or if they 
are specified for a type of terminal for 
which recovery is not available. (It is 
not necessary to explicitly specify recov
ery attempts for Read Text and Write Text 
errors for BSC stations: the function is 
always performed for BSC.) 

To provide for recording of errors in 
the line error recording block, code EROPT= 
C in the DCB macro, code a LERB macro to 
define the LERB, and code the name of the 
lERB macro in the LERB operand of the DCB. 

Note: Errors occurring during transmission 
of test messages by the online test facili
ty are not recorded in the LERB. 

LERB (Line Error Recording Block) Macro 
Instruction 

lERB defines for each line in a line group 
an area of storage called a line error 
recording block. This block consists of a 
group of counters in which are kept cumula
tive totals of data check, intervention 
required, and nontext time-out errors, and 
of the number of transmissions. There are 
two sets of these counters for each com
munications line. The contents of one set, 
called the threshold counters, are incre
mented each time a transmission or an error 
occurs, until one of the counters (exclud
ing the transmission counter) reaches its 
threshold value, which is determined by the 
LERB macro. When the threshold value is 
reached, the contents of all four thres
hold counters are printed at the console 
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of the central computer (message IEC80II, 
see Appendix C for the format). The con
tents of the threshold counters are added 
to the other set of counters, called cu
mulative counters or accumulators, and the 
threshold counters are reset to zero. 

Note: When the transmission counter reaches 
Its-threshold, the contents of the thres
hold counters are added to the cumulative 
counters (or accumulators) and the thres
hold counters are reset to zero. Message 
IEC8011 is not printed on the console. 

The contents of the accumulators are 
printed, and both sets of counters are 
optionally reset to zero when you issue a 
LERPRT (Line Error Recording Print) macro 
instruction. 

r------T---------T------------------------, 
IName I Operation I Operand I 
~------+---------+------------------------~ I symbol I LERB I nlines ( , { ( (transmct1 I 
I I I (,datackl, (,intreq1 I 
I I I (,nontto])} ••• l I L ______ ~ _________ ~ ________________________ J 

symbol 
is the name of the first line error 
recording block defined by this macro. 
It must be specified; it must also be 
coded in the LERB operand of the DCB 
macro for the line group. 

nlines 
specifies the number of lines compos
ing the line group for which the LERB 
macro is defining these blocks. The 
allowable range of values is 1 to 255. 

transmct 
specifies the transmission count 
tbreshold: the number of consecutive 
transmissions that when reached causes 
the contents of the threshold counters 
to be added to the cumulative counters 
and the threshold counters are reset 
to zero. Message IEC80lI does not 
appear on the cons-ole when the trans
mission threshold is reached. You may 
specify from I to 255, if you omit the 
operand, 255 is assumed. 

datack 
specifies the data check error count 
threshold: the number of data checks 
that when reached causes the contents 
of the threshold counters to be 
printed, and the counters reset to 
zero. You may specify from 1 to the 
value of transmct. If you omit the 
operand, either 10 or the value of 
transmct, whichever is lower, is 
assumed. 

intreq 
specifies the intervention required 
error count threshold: the number of 
intervention required errors that when 
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reached causes the contents of the 
threshold counters to be printed, and 
the counters reset to zero. You may 
specify from 1 to the value of 
transmct. If you omit the operand, 
either 5 or the value of transmct, 
whichever is lower, is assumed. 

nontto 
specifies the nontext timeout error 
count threshold: the number of non
text timeout errors that when reached 
causes the contents of the threshold 
counters to be printed and the count
ers reset to zero. You may specify 
from 1 to the value of transmct. If 
you omit the operand, either 5 or the 
value of transmct, whichever is lower, 
is assumed. 

Of these operands, only nlines is manda
tory. If you code only this operand, the 
default threshold counts of 255, 10, 5 and 
5 are assumed for each of the lines in the 
line group. If you code threshold counts 
for one line, the same counts are assumed 
for all successive lines for which you do 
not code threshold counts; the counts are 
effective until you code anotber set o~ 
threshold counts. 

Example: 

LG1LERB LERB 10",(200,20"7),,, 
(240,20,25,10) 

This LERB macro provides line error record
ing tlocks for ten lines: 

• The first two lines have assumed 
threshold values of 255 (transmct), 10 
(datack), 5 (intreq), and 5 (non'tto). 

• The next three lines have explicit 
transmct, datack, and nontto threshold 
values of 200, 20, and 7, and an 
assumed iotreq threshold value of 5. 

• The remaining five lines have explicit 
threshold values of 240, 20, 25, and 
10. 

Omit the parentheses if you omit all 
the suboperands (transmct, etc.) for a 
line, as has been done for lines 1, 2, 
4, 5, 7, 8, 9 and 10 in the example. 
Also omit trailing commas (as for lines 
7, 8, 9, and 10 above). 

LERPRT (Line Error Recording Print) Macro 
Instruction 

LERPRT causes the current contents of the 
cumulative counters (accumulators) for a 
line to be printed at the console of the 
central computer or, in systems with Mul
tiple Console Support, at some other user
designated console. (The message number is 
IEC802I; see Appendix C for the format.) 
As explained under the LERB macro, the con
tents of the four threshold counters for 
the line are added to the accumulator each 



time one of 1~he threshold counters reaches 
its threshold value. The contents of the 
threshold counters are also added to the 
accumulators (and the threshold counters 
are reset) when you issue the lERPRT macro. 
You may also specify in LERPRT that the 
threshold counters and accumulators for the 
line be reset to zero. 
CAUTION: ISl5ue a LERPRT macro for a line 
only if the line group containing that line 
is open. 

r--------T---·------T---------------------, 
I Name I Operation I Operand I 
~--------+-.. ------+----------------------~ 
I [symbol] 'LE]~PRT , dcbaddr [, rln] [, cid] I 
I 'I , 
I I , [, CLEAR=YES] , 
I I I ,CLEAR=NO I L ________ ~ __ • _______ .L _____________________ J 

dcbaddr 

rln 

cid 

specifies the address of the DCB for 
the line group containing the line for 
which the contents of the accumulators 
are to be printed. 

specifies the relative line number of 
the line involved. rln cannot exceed 
the number of lines contained in the 
line group (as indicated in the nlines 
operand of the LERB macro). If you 
omit this operand, all nonzero values 
of the accumulators for all lines in 
the gr~up are printed. 

(applicable only to systems having the 
Multiple Console Support facility) 

specifies the address of a byte con
taining the identification of the con
sole at which the message is to be 
printed.. If you omit this operand 
when th.e system includes the multiple 
console! support facility, the message 
is prin.ted at consoles having a rout
ing code of 8. If you specify an in
valid console 10, the message is 
printed at consoles having a routing 
code of: 1. 

CLEAR=YES 
specifies that the threshold counters 
and accumulators be reset to zero 
after the contents of the accumulators 
are prlnted. If you omit this 
operand, CLEAR=YES is assumed. 

CLEAR=NO 
specifies that the threshold counters 
and accumulators are not to be reset 
after t:he contents ofilie accumulators 
are prlnted. 

ERROR DETECTION AND ANALYSIS 

To determine what action to take when an 
error occurs requires that the error condi-

tion be analyze~. This is true whether 
error recovery 1S to be performed by ERP 
routines or by the user program. If BTAM 
ERP is used, all error analysiS and reco
very attempts are performed before the Read 
or Write operation is posted as co~plete in 
the event control block (ECB) for the ~ine. 
All user program analysis and recovery 
attempts, whether in addition to BTAM ERP 
actions or in place of them, occur after 
the Read or Write operation is posted as 
complete. Thus the user program analySis 
and recovery routine should receive control 
following each completion of a Read or 
Write operation. 

As mentioned previously, BTAM sets 
various error indicators in the DECS. Some 
of these are set before ERP routines gain 
control, others are set by the ERP rou
tines. The DECB fields containing error 
indicators are: 

• DECSDECB. This is the address of the 
event control block, which is the first 
fullword of the DECS. The first byte 
contains the completion oode for the 
operation. 

• DECFLAGS. A one-byte field containing 
flags that BTAM sets at the conclusion 
of a Read or Write operation. Some of 
these flags represent not errors but 
exceptional conditions of interest to 
the user program. These flags are set 
regardless of whether the operation was 
completed successfully. 

• DECERRST. A one-byte field containing 
flags indicating the kind of I/O error 
that occurred. These flags are set 
only in the event of a true I/O error 
(as c~p6sed to an exceptional condi-
tion) as indicated in the event control 
block bv a completion code of X'41'. 

• DECCSWST. A halfword field containing 
the status indicators set in the chan
nel status word (CSW) at the conclusion 
of the Read or Write operation. 

• DECSENSO. A one-byte field containing 
the sense information returned by the 
transmission control unit at the con
clusion of the 1/0 operation that 
resulted in a Unit Check error. 

Refer to Appendix B for the meaning of 
the various bits settings in these fields. 

USER PROGRAM ANALYSIS PROCEDURE 

A recoa-mended ~rocedure for checking the 
results of a Read or Write operation is as 
follows. 

First determine whether the operation 
was completed successfully or unsuccessful
ly. A completion code of X'7F' in the 
event control block (DECSDECB) indicates 
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successful completion, and a code of X·41' 
indicates unsuccessful completion. A third 
completion code, X'48', indicates that the 
Read or Write operation was halted as a 
result of issuing a RESETPL or CLOSE macro 
while the operation was in progress. 

Normal Completion 

If the completion code is X'7F', check the 
DECFLAGS field. If it contains all zeros, 
no exceptional·condition has occurred, and 
the program can execute whatever Read or 
Write operation would normally follow the 
completed operation. If DEC FLAGS does not 
contain all zeros, check each of the appro
priate flags to determine the exceptional 
condition, then take suitable action. 

Abnormal Completion 

If the completion code is X'41', determine 
the nature of the I/O error as follows. 
Check the DECFLAGS and DECERRST fields. If 
DECERRST does not contain all zeros, check 
the appropriate bits from among bits 0-4. 
(Bit 2 is applicable unless BTAM ERP rou
tines are not present in the system; bit 3 
is applicable only if the TCU is an IBM 
2701. ) 

If both DECFLAGS and DECERRST contain 
all zeros, check the bits in the CSW status 
field, DECCSWST, in the order indicated in 
the priority column of Figure 59. If the 
Unit Check bit is on, check the sense bits 
in DECSENSO in the order indicated in 
Figure 60. Then take appropriate action. 
These last two fields, DECCSWST and 
DECSENSO, contain the same information as 
was checked by the ERP routines, if the 
system includes the ERP facility. 

The preceding discussion mentioned 
checking the -appropriate- bits; this sim
ply means those bits that could possibly be 
set in a given situation. For example, it 
would be appropriate to check bit 0 of 
DECFLAGS only if you were analyzing the 
result of an operation on a BSC line, as 
bit 0 is not used in start-stop operations. 

Many factors are involved in determining 
what action is suitable in response to a 
given kind of error or exceptional 
condition. 

For exceptional conditions occurring in 
conjunction with a successful completion of 
a Read or Write operation, the question is 
not of retrying an operation that failed, 
but rather of determining what kind of Read 
or Write operation should be executed next. 

242 as/vs BTAM SRL 

r--------T---T-------------~---T----------, 
1 ICSWI I 1 
1 PrioritylBit 1 Condition I Remarks 1 
~--------+---+-----------------+----------~ 1 1 145 1 Channel control 1 1 
1 I 1 Check I 1 
~--------+---+-----------------+----------~ 1 2 146 1 Interface I 1 
1 1 1 Control Check I I 
~-------+---+-----------------+----------~ 1 2 144 1 Channel Data 1 I 
1 1 I· Check I , 
~--------+---+-----------------+----------~ 1 3 132 I Attention I I 
.--------+---+-----------------+----------~ 1 3 133 1 Status Modifier I I 
~-------+---+-----------------+----------~ 1 3 134 1 Control Unit End 1 1 
.--------+---+-----------------+----------i 1 3 1 35 I BUSy 1 I 
~-------+---+-----------------+----------~ 1 4 138 1 Unit Check I Check 1 
1 1 I I Sense I 
I lit Bits 1 
~--------+---+-----------------+----------~ 1 5 147 1 Chaining Check I 1 
~--------+---+-----------------+----------~ 1 6 142 1 Program Check 1 Program 1 
1 1 1 I Error 1 
~-------+---+-----------------+----------~ 1 6 143 I Protection I Program 1 
1 1 I Check 1 Error 1 
~--------+---+-----------------+----------~ 1 1 139 1 Unit Exception I Possible I 
I 1 1 I Error I 
~-------f---+----------------_+----------~ 
1 8 141 1 Incorrect I Possible 1 
1 1 I Length I Error 1 L- _______ ~ ___ ~ _________________ ~ __________ J 

Figure 59. User Program Status Analysis 

r--------T-------T------------------------, 
1 1 Sense 1 1 
1 Priority I Bit I Condition 1 
~-------+-------+------------------------~ 
J 1 1 3 1 Equipment Check 1 
.--------f-------+------------------------i 
1 2 I 61 Lost Data 1 
~-------+-------+------------------------~ 
1 3 I 7 I Timeout 1 
.--------f-------+------------------------~ 
1 4 1 1 1 Intervention Required I 
~-------+-------+------------------------~ I 5 I 2 I Bus Out 1 
.--------+-------+------------------------~ 
1 6 I 4 I Data Check 1 
~-------f-------+------------------------~ I 7 1 5 I Overrun 1 
.--------+-------+------------------------~ I 8 1 0 1 Command Reject 1 L-_______ ~ ______ ~ ________________________ J 

Figure 60. User Program Sense Byte 
Analysis 



Some of the factors to be considered in 
determining what program action to take in 
the event of ,an error or exceptional condi
tion are the type of Read or Write opera
tion (for example Read Initial, Write Con
tinue) and the sp~cific command (for 
example Poll, Read Text, Write Response) 
being executed when the error occurred, and 
the type of remote station or line 
involved. The characteristics of the app
lication determine other factors to be con
sidered. In any event, it is inadvisable 
to pursue the: same procedure that the BTAM 
ERP facility does, for any given error con
dition. The tables and explanations are 
intended to show what BTAM ERP has already 
done to recover or to guide you in writing 
your own recovery procedures; they are not 
intended to siUggest user analysis actions 
after error J~ecovery has been attempted. 
The next sect:ion suggests, for BSC lines, 
appropriate macros to issue after BTAM 
posts exceptional or error conditions. 

In general, BTAM error recovery proce
dures anticipate all of the possible condi
tions from which recovery may be possible, 
and. in each case takes appropriate action 
to achieve rE!COvery. For this reason, use 
of the BTAM-provided error recovery proce
dures is highly recommended, since it saves 
much coding 4:!ffort for the application pro
grammer. In many applications, the appro
priate action for the user program to take 
when.ERP fails to recover is simply to 
ignore the e:rror condition and resend the 
same message text with the next Read or 
Write operation, or to defer further opera
tions on the line until an equipment fai
lure or abnormal condition can be 
oorrected. Usually, it is appropriate for 
the program ·to notify the operator at the 
central computer console or teleprocessing 
console of tbe condition. 

The r.emainder of this chapter provides 
detailed explanations of what actions BTAM 
error recovery procedures perform for each 
of the error and exceptional conditions, 
and for each of the commands and types of 
remote stations for which the error can 
occur. This information is provided for 
users wishing to write their own error ana
lysis and recovery routines, for use either 
in place of or in addition to the BTAM
provided ERP' facility. As mentioned pre
viously, an error analysis routine usually 
must considE!r the type of Read or Write 
operation and the type of channel conunand 
on which thE! error or exceptional condition 
occurred. 'l~hree fields in the DECB contain 
this informal tion: 

• DECTYPE indicates the kind of Read or 
Write operation being executed. 

Note: Certain error conditions cause 
"BTAM ER1? to mOdify the DECTYPE field, 

so that this field has a different 
value at the end of the Read or Write 
operation from the value it initially 
had. No other user-specified DECB 
field is modified by ERP. 

• DECCMCOD indicates the specific type of 
channel program command on which the 
error occurred. 

• DECTPCOD indicates the TP Operation 
Code associated with the command. Each 
BTAM channel command contains this 
code, in byte five of the channel com
mand word (CCW). This code, which is 
not present in CCWs for other (non-TP) 
environments, has no effect on channel 
operations. It is in effect an exten
sion of the command code, and identi
fies the purpose of the command. 

The meanings of the bits in each of 
these fields are given in Appendix B. In 
these descriptions, and in the descriptions 
of the BTAM ERP actions below, references 
are made to types of I/O operations, equip
Rent conditions, and indicators that are 
not defined elsewhere in this publication, 
as they relate to the operational details 
of specific types of transmission control 
units and related equipment. Understanding 
of these references and writing of an error 
recovery routine requires a knowledge of 
the functional complexities of this equip
Kent, which is beyond the scope of this 
publication to impart. Information on 
transmission control units may be found in 
the publications listed under that heading 
in the Preface of this manual. 

BTAM ERP ERROR ANALYSIS AND RECOVERY 
ACTIONS 

BTAM routines analyze error and exceptional 
conditions by examining the status field of 
the channel status word (CSW) and, in the 
case of a Unit Check error, by examining 
the sense information provided by the TCU 
at the end of the I/O operation. 

More than one indication may be set in 
the esw when an error condition occurs. 
Generally, only one of these indicators 
properly describes the condition; other 
indicators reflect secondary effects. 
Similarly, TCU errors can cause more than 
one sense bit to be set. To ensure that 
the ~rimary condition is recognized and 
acted upon, priority schemes determine the 
order in which status and sense bits are 
tested • 

Tables and explanations of actions are 
shown se~arately for start-stop and Bse 
operations, as the actions differ consider
ably for these two categories. 
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·Should-Not-Occur" Errors 

Among the error conditions causing BTAM to 
pass control to ERP are those which are 
undefined for a particular command or com
bination of hardware conditions. An over
run error, for example, has no meaning for 
a Write command. 

In some instances, however, ERP can 
recover even from undefined errors. Con
sider, for example, a lost data error 
occurring on a Dial command issued for a 
start-stop line. Although this condition, 
like lost data on a Write command, is not 
defined (and is therefore not mentioned in 
the publications for the IBM 2701, 2702, 
and 2703), ERP does try to recover by reex
ecuting the Dial command (see Figure 65 and 
ERP action 20.) After two unsuccessful 
retries, ERP disables the line, notifies 
the operator, and records the error in the 
Outboard Recorder. 

Note that ERP does not attempt recovery 
when a lost data error occurs on a Write 
command; rather, ERP immediately indicates 
a ·should-not-occur" error has occurred. 
In Figure 65, Write falls in the "all other 
commands" category; see action 11. 

Figure 61 shows for various commands the 
error conditions OS/VS BTAM ERP considers 
to be ·should-not-occur" errors and there
fore do not attempt recovery. 

START-STOP ERROR RECOVERY PROCEDURES 

In Figures 64-71, parentheses following the 
name of a command contain the TP operation 
code of the command, as appearing in the 
DECTPCOD field of the DECB at completion of 
a Read or Write operation. 

r----------------------------T------T----T-------T-------T----~-------T------T----T----' 1 Error Condition I. Write I Read 1 Inhibit I Prepare I Sensei Disablel Enablel DiallP 0111 

t----------------------------+------+----+-------+-------+-----+-------+------+----+----~ Lost Data • .1... 
Timeout • • 
Intervention Required • • • 
Bus Out Check • • • • • • 
Data Check • • • • • • 
Overrun • • • • • • ... 
Unit Exception .e • • .e .& 

~----------------------------~------~----~-------~-------~-----~-------~------~----~----~ 1 1Should-not-occur error only for start-stop lines. I 
I 2Not a should-not-occur error for any Write command that sends transparent text (BSC I 
I lines) or for a 2260/2848 (start-stop lines). I 
I 3Should-not-occur error only for Write operations on BSC lines. 1 
I "Should-not-occur error only if TCU is a 2701 for start-stop lines; always a should- I 
I not-occur error for BSC lines. 1 
I &Should-not-occur error only if TCU is a 2701. I 
I eNot a should-not-occur error if TCU is a 2703, and user program issued RESETPL 1 
I macro. 1 L _______________________________________________________________________________________ J 

Figure 61... Should-Not-Occur Error Conditions Posted by BTAM ERP 
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r---------T-'--------------------------T--------------------T----------T-----------------, I CSW Bit I Condi tion I Remarks I I Action I 
~---------+---------------------------+--------------------+----------+-----------------i I 45 I Channel Control Check I I 1 I 1 I 
~---------+-,--------------------------+--------------------+----------+-----------------~ I 46 I Interface Control Check I I 2 I 1 I 
~---------+-,--------------------------+--------------------+----------+-----------------i , 44 I Channel Data Check I I 2 I 1 I 
~---------+-.--------------------------+--------------------+----------+-----------------~ I 32 I Attention I I 3 I 2 I 
~--------+-,--------------------------+--------------------f----------+-----------------i I 33 I Status Modifier I I 3 I 2 , 

~---------+-·--------------------------f--------------------+----------+-----------------~ I 34 I Control Unit End I I 3 I 2 I 
~---------+-·--------------------------f--------------------f----------+-----------------i I 35 I Busy I I 3 I 2 I 
t---------f-·--------------------------f--------------------f----------+-----------------~ I 38 I Unit Check I Check Sense Bits I " I See Figure 63 I 
~--------+-.--------------------------+--------------------+----------+-----------------i I 41 I Chaining Check I I 5 I 3 I 
~---------f··-------------------------f-------------------+--------+---------------~ I 42 I Program Check I Program Error I 6 I 4 I 
~--------+-.--------------------------+--------------------+----------+----------------~ I 43 I Protection Check I Program Error I 6 I 4 t 
~---------f··--------------------------f--------------------+----------+-----------------~ 
I 39 I Unit Exception I Possible Error I 1 I See Figure 64 I 

~--------+-.-------------------------_+--------------------+----------+----------------i I 41 I Incorrect Length I Possible Error I 8 I 11 ., L-________ ~ •• __________________________ ~ ____________________ ~ ________ -_~ ________________ _J 

Figure 62. Status Analysis -- Start-Stop 

r----------··----~-----------------T------------------------------~--------------------, I Priority I Sense Bit I Condition I Action I 
~----------·------f-----------------+------------------------------_+--------------------i 
I 1 I 3 I Equipment Check I 5 I 

t-----------------f-----------------+-------------------------------f--------------------~ I 2 I 6 I Lost Data I See Figure 65 I 
~-----------------f-----------------f-------------------------------+-------------------~ I 3 I 1 I Timeout I See Figure 66 I 
~----------·------f-----------------+------------------------------_+--------------------~ 
I 4 I 1 I Intervention Required I See Figure 67 I 

~----------.------+-----------------+-------------------------------+-------------------i 
I 5 I 2 I Bus Out I See Figure 68 I 

~----------·------+-----------------f-------------------------------+-----------~--------~ 
I 6 I 4 I Data Check I See Figure 69 I 

~----------·------f-----------------+-------------------------------+--------------------i I 7 I 5 I Overrun I See Figure 70 I 
t----------·------f-----------------f-------------------------------+--------------------~ 
I 8 I 0 I Command Reject I See Figure 71 I L __________ . ______ ~ _________________ ~ ______________________________ ~ ___________________ J 

Figure 63. Sense Byte Analysis -- Start-Stop 
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r---------------------------------------------------------------------------------------, l Command Action I 
t---------------------------------------------------------------------------------------~ Write or Poll (03) 

2741 
83B3 or 11SA (Telegraph adapter type I) 
all other terminals 

Read 

Read response to addressing (06) 

Terminal adapter type I 

2740 
all other terminals 

All other types of adapters 

Read response to text (20) 

2740 with station control' checking, or 2260 

Write text retries specified (EROPT=W) 
Write text retries not specified 

all other terminals 

All other Reads 

7 
8 
9 

10 
11 (SNO) 

11 (SNO) 

12 
13 

11 (SNO) 

11 (SNO) 

All other commands 11 (SNO) L-_____________________________________________________________________________________ _ 

Figure 64. Unit Exception -- start-Stop 

r---------------------------------------------------------------------------------------, I Command Action I 
~--------------------------------------------------------------------------t Read 

Read. 1D response (07) 

Read response to addressing (06) 

Read Text (11) 

If residual count = 0 

83B3 or 11SA (Telegraph adapter type I) 
all other terminals 

If residual count not = 0 

14 

15 

16 
17 

18 (SNO) 

I Read response to text (20) 19 
I 
I Dial (01) 20 
I 
I All otner commands 11 (SNO) L ____________________________ ~ _________________________ ~ _________ ~ ___________________ _ 

Figure 65. Lost Data -- Star~-5top 
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r-------------.--------------------------------------------------------------------------, I ComDland Action I 
~-------------.------------------------------------------------------------------------~ 
I Writ:e 
I 
I ~!260 or 2265 (Terminal Adapter Type III) 21 
I elll other termina is 22 (SNO) 
I 
I Read (or Inhibit) 
I 
, I~ead response to addressing (06) 
I 
I 83B3 23 

all other terminals 24 

Read ID response (07) 

lRead response to polling (05) 

First command is Disable 
First command is not Disable 

jRead Index (OA) 

First command is Disable 
First command is not Disable 

Read text (11) 

Read response to text (20) 

Write text retries specified (EROPT=W) 

Operation is Write Continue 

Operation is not Write Continue 

First command is Disable 
First command is not Disable 

Write text retries not specified 

Disable (01) 

Ena.ble (01 ) 

preceded by Disable 
not preceded by Disable 

PrE~pare ( 01) 

Diell (01) 

Poll (03) 

All other commands 

25 

23 
25 

23 
26 

27 

13 

13 

29 

24 
30 (SNO) 

25 

31 

32 

33 (SNO) 
----------------------------------------------------------------_______________________ -J 

Figure 66. ~rimeout -- Start-stop 
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r---------------------------------------------------------------------------------------, I Command Action I 
~---------------------------------------------------------------------------------------~ 

Write or Break (23) 34 

Read (or Inhibit) 

Read Index (OA) 

Read response to polling (OA) 

Operation is write TTV 
Operation is not Write TTV 

Read response to text (20) 

Read text retries specified (EROPT=R) 

Operation is Write Continue 
Operation is not Write Continue 

Read text retries not specified 

All other Reads 

Dial (01) 

Prepare (01) 

2141 
All other terminals 

Poll (03) 

26 

35 
36 

31 
24 

31 

39 

40 

61 
36 

24 
J 

All other commands 41 (SNO) I L-______________________________________________________________________________________ J 

Figure 67. Intervention Required -- Start-Stop 

r---------------------------------------------------------------------------------------, I Command Action I 
~---------------------------------------------------------------------------------------~ Write 

prior to Write text 

Write text (11) 

Write text retries specified (EROPT=W) 

Failing command is last command or next 
command is not Read response to text 

Next command is Read response to text 

Write text retries not specified 

following Write text 

Dial (01) 

46 

46 

45 

44 

45 

46 
I 

Poll (03) 46 I 
I 

All other commands 11 (SNO) I ______________________________________________________________________________________ -J 

Figure 68. Bus Out Check -- Start-Stop 

248 OS!VS BTAM SRL 



r----------'-----------------------------------------------------------------------------, I Clommand Action I 
t----------.-----------------------------------------------------------------------------~ Write 

83B3, l15A, or TWX Model 33,35 Telegraph adapter type I or II 

Error occurred during text transfer 

Write retries specified (!ROPT=W) 
Write retries not specified 

Error did not occur during text transfer 

World Trade Telegraph terminals (WTT Adapter) 

B,ead (or Inhibit) 

Read ID response (07) 

Read response to polling (OA) or any other Read 
command prior to text transfer 

24 
39 

24 

37 

48 

First command in channel program is Disable 49 
First command in channel program is not Disable 50 

Read text (11) 

Dynamic buffering is used 

Dynamic buffering is not used 

Read text retries specified (EROPT=R) 

51 

Operation is Read Repeat 24 
Operation is Write Continue Conversational 53 
All other operations 54 

Read text retries not specified 51 

Read response to text (20) 

Operation is write Continue 48 
All other operations 52 (SNO) 

Remote terminal is 2740 with 2760 feature, and operation 
is Write TIO, TCO, or TVO 55 

lUl other commands 52 (SNO) ______________________________________________________________________________________ .J 

Figure 69. Data Check -- Start-Stop 
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r---------------------------------------------------------------------------------------, I Command Action I 
.------------------------------------------~--------------------------------------------i 

Read 

Read Index (OA) 

Read response to text (20) 

All other Reads 

Dynamic buffering is used 

Dynamic buffering is not used 

57 

58 

59 

Read text retries are specified (EROPT=R) 
Read text retries are not specified 

60 
59 

Poll (03) 

TCU is 2702 57 
TCU is not 2702 11 (SNO) 

Inhibit (11) 

Read text retries are specified (EROPT=R) 
Read text retries are not specified 

60 
59 

All other commands 11 (SNO) 

Figure 70. Overrun -- Start-Stop 

r---------------------------------------------------------------------------------------, I Command Action I 
~---------------------------------------------------------------------------------------~ I Poll (03) 11 (SNO) I 
I I 
I All other commands 9 I L _______________________________________________________________________________________ J 

Figure 71. Command Reject -- Start-Stop 

ERROR RECOVERY ACTIONS FOR START-STOP 
OPERATIONS 

In the descriptions of the actions per
formed by BTAM error recovery procedures, 
the phrase -if applicable,- applied to the 
action of recording occurrences in the line 
error recording block (LERB), means that 
the error is so recorded only if it is a 
data check, intervention required, or non
text time-out error, and if you have speci
fied that errors be recorded by ~ppropri
ately coding the EROPT and LERB operands of 
the DCB macro instruction. 

The phrase -ERP notifies the console 
operator- means that ERP writes message 
IEAOOOI to the console of the central com
puter or to some other console if the Mul
tiple Console Support facility is in use. 
This allows the operator to take whatever 
action is necessary to correct the condi
tion. See Appendix C for the format of 
this message. 
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The phrase -ERP posts the operation as 
complete-with-error- means that ERP sets 
the ~ost flag in the ECB for the line to 
indicate conclusion of the operation, and 
sets a completion code of X'41' in the ECB, 
to indicate that an I/O error occurred. 

1 If the Channel Check Handler (CCH) of 
the Recovery Management Support faci
lity has been included in the operat
ing system during system generation, 
ERP forces a permanent error condition 
by setting the Unit Check and Equip
ment Check sense bits in the sense 
byte. This causes ERP for this condi
tion to notify the console operator. 
Operations can proceed normally for 
line groups using other channels. If 
the CCH facility is not included in 
the operating system" the condition is 
recorded in the System Environment 
Recorder (SER) and the Supervisor 
enters Wait state, as the error is too 
serious to allow further operations. 



2 

3 

4 

5 

6 

7 

8 

9 

10 

ERP sets the should-not-occur bit (bit 
1) in DECERRST, posts the operation 
complet,e-with-error, notifies the con
sole operator, and records the occur
rence in the OBR. 

If the error occurred on a Read com
mand, ERP posts the operation 
complete-with-error, notifies the con
sole operator, and records the occur
rence in the OBR. If the error did 
not occur on a Read command, ERP sets 
the should-not-occur bit (bit 1) in 
DECERRST, posts the operation 
complete-with-error, notifies the con
sole operator, and records the occur
rence in the OBR. 

ERP notifies the console operator. 
The err'or is probably a program error. 

ERP notifies the console operator. 
The error is caused by control unit 
failure~, and the communications line 
involved should be considered 
lnopera,tive. 

ERP restarts the channel program at 
the Wri.te or Poll command. On the 
third clccurrence of the error, ERP 
posts the operation complete-with
error and records the occurrence in 
the OBR. 

ERP eXE!Cutes a Brea k command, then 
restart~s the channel program. On the 
third occurrence of the error, ERP 
posts t~he operation complete-with
error, notifies the console operator, 
and rec:ords the occurrence in the OBR. 

The er]~or indicates that data is being 
receivE~d from the line without a 
command. 

ERP eXE!Cutes a Read Skip command. If 
the Recld Skip is successful, ERP 
restart:s the channel program at the 
failin9 command. On the third occur
rence of the error, ERP posts the 
operation complete-with-error, noti
fies the console operator, and records 
the oc(::urrence in the OBR. 

The erl::'or indicates that data is being 
received from the line without a 
command. 

The Unit Exception condition is normal 
for a 2740 and indicates receipt of a 
positive or negative response (circle 
Y or circle N). If circle Y was 
receiv4:!d, ERP turns off the Unit 
Exception bit and restarts the channel 
program at the next command. If 
circle N was received, ERP posts norm-

11 

12 

13 

14 

15 

16 

17 

18 

19 

al completion with or without error. 
Receipt of a character other than 
circle Y or circle N is a should-not
occur condition; ERP sets the should
not-occur bit (bit 1) in DECERRST and 
posts the operation complete-with
error. 

ERP sets the should-not-occur bit (bit 
1) in DECERRST, posts the operation 
complete-with-error, notifies the con
sole operator, and records the occur
rence in the OBR. 

ERP executes a Write continue channel 
program to resend the same message 
text. On the third occurrence of this 
error, ERP posts the operation 
complete-with-error, notifies the con
sole operator, and records the occur
rence in the OBR. 

The error indicates a buffer overflow. 

ERP posts the operation complete-with
error. 

ERP restarts the channel program at 
the failing command. On the third 
occurrence of this error, ERP disatles 
the line, posts the operation 
complete-with-error, notifies the con
sole operator, and records the occur
rence in the OBR. 

ERP restarts the channel program. On 
the third occurrence of the error, ERP 
posts the operation complete-with
error, notifies the console operator, 
and records the occurrence in the OBR. 

ERP executes a Break command, posts 
the operation complete-with-error, 
notifies the console operator, and 
records the occurrence in the OBR. 

The error indicates that the input 
message was larger than the input area 
specified in the READ macro. 

ERP executes a Read Skip command, 
posts the operation complete-with
error, notifies the console operator, 
and records the occurrence in the OBR. 

The error indicates that the input 
message was larger than the input area 
specified in the READ macro. 

ERP sets the should-not-occur bit (tit 
1) in DECERRST and posts the operation 
complete-with-error. 

ERP executes a Read Skip command, 
posts the operation complete-with
error, and notifies the console opera
tor, and records the occurrence in the 
OBR. 
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20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

ERP restarts the channel program at 
the Dial command. On the third occur
rence of the error, ERP disables the 
line, posts the operation complete
with-error, notifies the console 
operator, and records the error in the 
OBR. 

The error indicates that the Dial com
mand was sent to a line that was 
already in the -off-hook- condition. 

ERP builds and executes a Reset chan
nel program. The error occurrence is 
recorded in the LERB (if applicable). 

ERP sets the should-not-occur bit (bit 
1) in DECERRST, posts the operation 
complete-with-error, notifies the con
sole operator, and records the occur
rence in the OBR. The occurrence is 
recorded in the LERB (if applicable). 

ERP restarts the channel program at 
the third command. On the third 
occurrence of the error, ERP posts the 
operation complete-with-error and 
notifies the cons01e operator. Each 
occurrence is recorded in the LERB (if 
applicable). 

ERP restarts the channel program. On 
the third occurrence of the error, ERP 
posts the operation complete-with
error and notifies the console opera
tor. Each occurrence is recorded in 
the LERB (if applicable). 

ERP restarts the channel program at 
the failing command. On the third 
occurrence of the error, ERP posts the 
operation complete-with-error and 
notifies the console operator. Each 
occurrence is recorded in the LERB (if 
applicable) • 

ERP restarts the channel program to 
resend the polling sequence. On the 
third occurrence of the error, ERP 
posts the operation complet~-with
error and notifies the console opera
tor. Each occurrence is recorded in 
the LERB (if applicable). 

ERP posts the operation complete-with
error. The error indicates that no 
text was received or that the elapsed 
time between successive text charac
ters exceeded about 28 seconds (the 
intercharacter timeout interval). 

ERP restarts the channel program at 
the third command. On the third 
occurrence of the error, ERP posts the 
operation complete-with-error. 

ERP restarts the channel program at 
the failing command. On the third 
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30 

31 

32 

33 

34 

35 

36 

occurrence of the error, ERP Fosts the 
operation complete-with-error and 
notifies the console operator. Each 
occurrence is recorded in the LERB (if 
applicable). 

The error indicates that the data set 
(modem) is failing to disconnect. 

ERP sets the should-not-occur bit (bit 
1) in DECERRST, posts the operation 
comFlete-with-error, and notifies the 
console operator. 

ERP restarts the channel program at 
the failing command. On the third 
occurrence of the error, ERP posts the 
operation complete-with-error and 
notifies the console operator. Each 
occurrence of the error is recorded in 
the LERB (if applicable). 

The error indicates that the remote 
station is not answering, when dialed, 
in the time allotted. 

ERP restarts the channel program to 
res end the polling sequence. On the 
third occurrence of the error, ERP 
posts the operation complete-with
error and notifies the console opera
tor. Each occurrence is recorded in 
the LERB (if applicable). 

The error indicates that no response 
was received from the remote station. 

ERP sets the should-not-occur bit (bit 
1) in DECERRST and posts the operation 
comFlete-with-error. The occurrence 
is recorded in the LERB (if 
applicable). 

ERP sets the retry count to maximum 
and posts the operation complete-with
error. The occurrence is recorded in 
the LERB (if applicable). 

The error indicates that the addressed 
line has not been enabled. 

ERP restarts the channel program at 
the third command to resend the poll
ing sequence. On the third occurrence 
of the error, ERP posts the operation 
comFlete-with-error and notifies the 
console operator. Each occurrence is 
recorded in the LERB (if applicable). 

ERP restarts the channel program at 
the beginning. On the third occur
rence of the error, ERP posts the 
operation complete-with-error and 
notifies the console operator. Each 
occurrence is recorded in the LERB (if 
aFplicable). 



37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

ERP post~s the operation complete-wi th
error and notifies the console opera
tor. The occurrence is recorded in 
the LERB (if applicable). 

ERP pos1~S the operation complete-with
error and notifies the console 
operatol:-. 

ERP rest.arts the channel program at 
the failing command. On the third 
occurrence of the error, ERP posts the 
operati4::>n complete-with-error and 
notifies the console operator. 

The error indicates that the Automatic 
Calling Unit power is off or that the 
addressled line is not connected to an 
Autocall adapter. 

ERP set:s the should-not-occur bit (bit 
1) in O:ECERRST, posts the operation 
complete-with-error, and notifies the 
console operator. The occurrence is 
recorded in the LERB (if applicable). 

ERP posts the operation complete-with
error, notifies the console operator, 
and records the occurrence in the OBR. 

The error is a parity error within 
either the command or the text data. 

ERP records the error occurrence in 
the SOB. and restarts the channel pro
gram at. the failing command. On the 
third occurrence of the error, ERP 
posts t.he opera tion complete-wi th
error, notifies the console operator, 
and records the occurrence in the OBR. 

The er:t'or is a parity error within 
either the command or the text data. 

ERP records the error occurrence in 
the SDFt and restarts the channel pro
gram. On the third occurrence of the 
error, ERP posts the operation 
complet~e-with-error, notifies the con
sole operator, and records the occur
rence in the OBR. 

The error is a parity error within 
either the command or the text data. 

ERP restarts the channel program. On 
the third occurrence of the error, ERP 
posts t.he operation complete-wi th
error clnd notifies the console opera
tor. Each occurrence is recorded in 

49 

50 

51 

52 

53 

54 

55 

56 

57 

the LERB (if applicable). 
1.) 

(See Note 

ERP restarts the channel program at 
the third command. On the third 
occurrence of the error, ERP posts the 
operation complete-with-error and 
notifies the console operator. Each 
occurrence is recorded in the LERB (if 
applicable). (See Note 1.) 

ERP restarts the channel program to 
res end the palling sequence. On the 
third occurrence of the error, ERP 
posts the operation complete-with
error and notifies the console opera
tor. Each occurrence is recorded in 
the LERB (if applicable). (See Note 
1.) 

ERP posts the operation complete-with
error. The occurrence is recorded in 
the LERB (if applicable). (See Note 
1. ) 

ERP sets the should-not-occur bit (bit 
1) in OECERRST, posts the operation 
complete-with-error, and notifies the 
console operator. (See Note 1.) 

ERP restarts the channel program at 
the Read Conversational part. On the 
third occurrence of the error, ERP 
posts the operation complete-with
error and notifies the console opera
tor. Each occurrence is recorded in 
the LERB (if applicable). (See Note 
1. ) 

ERP builds and executes a Read Repeat 
channel program. On the third occur
rence of the error, ERP posts the 
operation complete-with-error and 
notifies the console operator. Each 
occurrence is recorded in the LERB (if 
applicable). (See Note 1.) 

ERP restarts the channel program at 
the Write EOA PRE 0 command. On the 
third occurrence of the error, ERP 
posts the operation complete-with
error and notifies the console opera
tor. Each occurrence is recorded in 
the LERB (if applicable). (See Note 
1. ) 

ERP restarts the channel program to 
resend the polling sequence. On the 
third occurrence of the error, ERP 
posts the operation complete-with
error. Each occurrence is recorded in 
the LERB (if applicable). 

ERP restarts the channel program to 
res end the polling sequence. On the 
third occurrence of the error, ERP 
posts the operation complete-with--
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58 

59 

error and notifies the console 
operator. 

ERP restarts the channel program at 
the failing command. On the third 
occurrence of ~he error, ERP posts the 
operation complete-with-error and 
notifies the console operator. 

ERP posts the operation complete-with
error, notifies the console operator, 
and records the occurrence in the OBR. 

60 ERP builds and executes a Read Repeat 
channel program and records the error 
occurrence in the SDR. On the third 
occurrence of the error, ERP posts the 
operation complete-with-error. noti
fies the console operator, and records 
the occurrence in the OBR. 

61 ERP issues Write BOT and restarts the 
channel program at the failing 
command. 

Note 1: The error is one of the following: 

• A VRC (parity) error was detected in 
one Or more of the received characters. 

• An LRC error was detected; that is, the 
LRC character received from the remote 
station did not match the LRC value 
generated by the transmission control 
unit. 

• A negative response was received as a 
response to text. 

• ~he communication line was in the 
"space" condition at stop-bit time, 
indicating that the TCU was out of 
synchronism. 

BSC ERROR RECOVERY PROCEDURES 

The BTAM Channel End/Abnormal End Appendage 
receives control from the supervisor fol
lowing an I/O interruption or after an ERP 
routine issues a SVC 15 with no retry spec
ified (that is, with bit 2 of IOBFLAG1 set 
to zero). When it receives control, the 
appendage makes an analysis of such things 
as the CSW information, the condition code, 
the operation in progress, the response 
received, etc., in order to determine the 
specific action to be performed based on 
the conditions existing. 

The appendage passes control back to the 
supervisor as follows: 

• At Q ~ Register 14 - the channel pro
gram is posted complete, and the requ
est element is made available. This is 
the so-called "normal return." 
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• At ! ! Register 14 - the channel pro
gram is not posted complete, but the 
request element is made available. 
This return is made for online test or 
when a SAD (Set Address) or Enable 
error occurs. 

• ~ ~ ! Register !! - the channel pro
gram is not posted complete. and its 
request element is placed back on the 
request queue so the program can be 
retried. This return is used when the 
channel program is to be restarted. 

The supervisor then determines where 
control is to be passed next; if the lOB 
exception bit is on (bit 5 in IOBFLAG1=1) 
and the DCB indicates that basic error 
recovery procedures are provided (that is, 
tit 7 in DCBERROP=O) for this line group. 
control is passed to the BSC ERP control 
routine. The control routine also receives 
control from the supervisor following an 
I/O interruption when an ERP channel pro
gram has been initiated, and the ERP rou
tines, rather than the Channel End/Abnormal 
End Appendage, are to analyze the results 
of the operation. 

The BSC ERP control routine determines 
which ERP routine is to receive control, 
causes it to be loaded if necessary. and 
transfers control to it. Recovery actions, 
as indicated in the tables following, are 
then performed. 

ERROR RECOVERY ACTIONS FOR BSC OPERATIONS 

By using Figure 72, you can locate the set 
of conditions for which you wish to deter
mine the ERP action. In some cases, it 
will be necessary to consult more than one 
table to trace the complete sequence of the 
actions, as when ERP sets up a special 
return code to indicate the existence of a 
specific situation as it goes through a 
multistep recovery procedure. 

r------------T----------------------------, I Figure I Description I 
~------------+----------------------------~ 12 Status Analysis 

13 Channel Data Check 
14 Equipment Check 
15 Command Reject 
16 Sense Byte Analysis 
11 Bus Out 
78 Overrun 
19 Intervention Required 
80 Data Check 
81 Lost Data 
82 Timeout 
83 Unit Exception 
84 Special Return Codes 
85 Error Post Actions ____________ L ____________________________ J 

Figure 72. Index to BSC ERP Tables 



You should note that the tables sum
marize the actions performed by ERP; 
details such ias incrementing the retry 
count and tes'ting for a need for LERB reco
rding are not shown. 

In the tables, the values in parentheses 
following each command, for example, Read 
Text (11), is the TP operation code for 
that command, in hexadecimal. 

Where the phrase Rproceed with error 
postingR appears, see Figure 86 to deter
mine the actions taken by the Error Post 
routine. 

Figure 73 serves as an entry point for 
tracing the ERP-initiated recovery actions. 
In many cases, it refers to another table 
for further definition of recovery actions. 
Figures 85 and 86 indicate the result of 
control being passed to the Special Return 
routine and the Error Post routine, 
respectively. 

~o examples of the use of thp tables 
are as follow's: 

Example 1: The accumulated block check 
character (bec) does not match the bcc 
received following the ETB or ETX ending a 
text block, o'n a Read Text command, causing 
a status indication of Channel End/Device 
End/Unit Check, with Data Check indicated 
in the sense byte. 

Step 1 - Refer to the Unit Check section of 
Figure 73. Since Channel End and 
Device End are on, you are 
referred to Figure 77 to find 
furt~her actions based on the 
results of the ERP analysis of the 
sense information. 

step 2 - RefE!r to Figure 77, which refers 
you to Figure 81. 

Step 3 - RefE!r to Figure 81, where the ERP 
actions for various commands are 
described. Since the error 
occurred on a Read Text command, 
the ERP action taken depends on 
whet:her or not dynamic buffering 
is being used. Assuming that it 
is not, ERP will build a channel 
pr09ram to write NAK and then 
transfer-in-channel (TIC) back to 
the Read Text command. (RFailing 
CCW" refers to the CCW on which 
the interrupt occurred.) 

Example 2: A transmission causes an 
incoming ETB or ETX character to be dis
torted so that it is not recognized as a 
control character, the bcc characters are 

considered data characters and sent into 
main storage, exhausting the count in the 
Read Text CCW. The status indication is 
Channel End/Device End/Unit Check, with 
lost Data indicated in the sense byte. 

Step 1 - Same as in example 1. 

Step 2 - Refer to Figure 77, which, for a 
Lost Data condition, refers you to 
Figure 82. 

Step 3 - Refer to Figure 82, which indi
cates that, assuming dynamic buf
fering is not being used, a spe
cial return code (X'82') is set up 
in IOBWORK + 1 (one of the two 
locations in the Input/Output 
Block (lOB) where special codes 
are placed for later analysis by 
the Special Return routine). Then 
a channel program is generated to 
read the ENQ that the transmitting 
station will send when ·it does not 
receive a response to the block of 
text. When the channel program 
ends as a result of receiving the 
ENQ, the ERP Special Return rou
tine is entered. 

Step 4 - Refer to Figure 85, Part B, which 
indicates that ERP builds a chan
nel program to write NAK and then 
restarts the original channel pro
gram at the Read Text command. 

LOCAL 3270 DISPLAY SYSTEM ERROR RECOVERY 
PROCEDURES 

ERRORS DETECTED BY THE DEVICE OR CONTROL 
UNIT AND CHANNEL DATA CHECK ERRORS 

Error Conditions 

Figure 87 lists error conditions according 
to the bits that are on in the CSW and 
sense byte. 

Recovery Actions 

Figure 88 indicates (by error condition and 
failing command) the recovery actions taken 
by BTAM error recovery procedures. 

The recovery actions are: 

1. Permanent error 
The request is marked as a permanent 
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error condition. The operation is 
ter.minated, the error is logged in 
the system error log, and a message 
is issued to the console operator in
dicating the failing device, opera
tion, and conditions. 

2. Should not occur 
The request is marked as a nonrecover
able error condition. The operation 
is terminated. 

3. Nonrecoverable error 
The request is marked as a nonrecover
able error condition. The operation 
is terminated. The error is logged in 
the syst~m error log. 

4. Intervention required 
If the failing status includes Channel 
End, action 2 is taken. If Channel 
End is not present, a Write CCW is 
created to resend the Write Control 
character to print the buffer contents. 

5. Retry failing CCW 
Restart the channel program on the 
failing CCW. When the retry count 
exceeds the number for the error con
dition and command, action 1 is taken. 

6. Retry channel program 
Restart the channel program on the 
first CCW in the chain. When the 
retry count exceeds three, action 1 is 
taken. 

7. Busy 
The request is held until the device 
is ready. Then the operation is 
retried. 

ERRORS DETECTED BY THE CHANNEL (EXCEPT 
CHANNEL DATA CHECK ERRORS) 

Error Conditions 

Figure 89 lists error conditions according 
to the tits that are on in the ERPCODES 
field, which is byte seven of the Error 
Recovery Procedure Interface Block (ERPIB) 
built by the Channel Check Handler. 

~: Channel data checks are handled as 
though they were device-detected errors. 
Channel control checks and interface con
trol checks are processed only if the Chan
nel Check Handler is in the system. 
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Recovery Actions 

Figure 90 indicates (by error condition and 
failing command) the recovery actions taken 
by BTAM error recovery procedures. If a 
diagnostic command is found in the failing 
CCW chain, action 1 is taken. 

The recovery actions are: 

8. Permanent error 
The device is unable to recover and 
the request is marked as a permanent 
error condition. The operation is 
terminated and the error is logged in 
the system error log. Unless the 
failing device is the console, a 
message is issued to the console op
erator identifying the failing device, 
operation, and conditions. 

9. Should not occur 
A message is issued to the console 
operator. Action 8 is taken. 

10. Nonrecoverable error 
A message is issued to the console op
erator. Action 8 is taken. 

11. Retry failing command 
The failing command is retried. If 
the retry count exceeds three, action 
8 is taken. Note: a \oJrite command is 
retried only if the second character 
in the data stream is an SBA. This 
is to ensure cursor integrity. 

12. Conditional retry 
Retry the failing command (taking 
action 8 if the retry count exceeds 
three), unless the command is the 
first in a CC\'l string (in which case 
action 10 is taken). 

13. Sequence code 5 procedure 
If the CSW was stered after a Start 
I/O instruction '",as issued, follow 
sequen ce code 3 procedure. I f the CSloJ 
was stored after an I/O interruption 
and the device status is valid, take 
action 11. 

14. TIC command 
If the command preceding the TIC is 
command-chained, retry the failing CCW 
pointed to by the TIC (taking action 8 
if the retry count exceeds three). If 
the command preceding the TIC is data
chained, retry the first CCW with data 
chaining in the CCW string. 



r---------------------------"T--------------------------------------------------------, 
I Status I Action 1 

~-----------.---------------+------------------------------------------------------------i I Attention I 1. set "Should Not Occur" bit in DECERRST. 1 
IStatus Modi:fier I' 2. Update statistics table. 1 
IControl Unit End I 3. See Figure 86 for further actions. 1 
I BUsy I 1 
~----------.---------------+------------------------------------------------------------i ,start I/O I 1. Update statistics tatle. I 
ICondition Code = 1 I 2. See Figure 86 for further actions. , 
I (CSW Stored) I , 

r--------------------------+------------------------------------------------------------~ 
IChannel Data I 1. Update statistics table. I 
I Check I 2. See Figure 74 for further actions. 1 

r--------------------------+-----------------------------------------------------------~ IProgram Check I 1. Set indicator to cause r,ecording of I 
IProtection Check I occurrence in the Outboard Recorder (OBR). 1 
1 Chaining Check I 2. Notify the console opera tor. , 

~--------------------------+------------------------------------------------------------i IUnit Check I 1. If Channel End and Device End status bits are both I 
, I off, update the statistics table. See Figure 86 for I 
I I further actions. 1 
I I 2. If Channel End and Device End status bits are not both I 
, I off, analyze the sense information. See Figure 77 for 1 
, I actions resulting from this analysis. I 

~-------------------------+-----------------------------------------------------------i Istart I/O Condition 11. Write operator message - "IECOS04A xxx CONTROL UNIT I 
I.Code = 3 I NOT OPERATIONAL, REPLY CONT OR POST· where xxx is the I 
I (Not operat.ional) I line address of the line involved. I 
I I 2. If reply is ·CONT· retry the failing channel program: , 
, I if reply is ·POST·, post ICB complete with permanent I 
I I I/O error: if reply is neither ·CONT" nor ·POST·, 1 
I I repeat the message. I 
~-----------.---------------+----------------------------------------------------------~ ,Unit Except.ion I This status bit can be turned on by equipment or by BTAM. I 
I I See Figure 84 for action taken when this status bit is on. I L ___________ . _______________ .L _________________________________________________________ J 

Figure 73. Status Analysis -- BSC 

r---------------------------T------------------------------------------------------------, , Command I Action I 
~----------.---------------+------------------------------------------------------------i IWrite Text (11) I Indicate a permanent I/O error, then proceed with I 
I I error posting. I 
~----------.---------------+------~-----------------------------------------------------i IAny Write E~xcept I If retry limit (7) has teen reached, proceed with error I 
IWrite Text I posting: if not, retry the failing CCW. I 

~----------.. --------------_+------------------------------------------------------------i IRead Text 1(11) 1 If retry limit (7) has been reached, proceed with error I 
1 (Dynamic Buffering 1 posting; if not, Write NAK and TIC to the failing CCW. I 
I Not Used) I I 

r----------.. ---------------+-----------------------------------------------------------~ IRead Text (11) 1 Indicate a permanent I/O error, then proceed with error 1 
'(Dynamic B11lffering Used) I posting. I 

r----------.----------------+---------------------------------------------------------~ IRead ENQ (OB) I If retry limit (7) has been reached. proceed with error I 
I I posting; if not, retry the failing CCW. I 
r--------------------------+-----------------------------------------------------------~ IRead Respo:nse to ENQ (OC) I Write ENQ and TIC to failing CCW. 1 
~----------.----------------+------------------------------------------------------------i I Read Respo:nse to I Write ENQ and TIC to failing CCW. I 
IText (25) I I 
~--------------------------+------------------------------------------------------------i IAll other Reads 1 Set up special return code X'SO' in IOBWORK+1 and generate 1 
I I a channel program to read a response. I L-_________ . ________________ .L ___________________________________________________________ --J 

Figure 74. Channel Data Check -- BSC 
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r-------------------------~------------------------------------------------------------, 
I Command I Action I 
~--------------------------+------------------------------------------------------------~ 
IWrite Text (11) I Write ENQ and TIC to the CCW following the failing CCW I 
,(Dynamic Buffering I (the Read Response to Text command). I 
I not used) I I 
~-------------------------+------------------------------------------------------------~ 
IRead Text (11) I Set up special return code X'SO' in IOBWORK+l and generate I 
I (Dynamic Buffering , a Read response channel program. I 
I not used). , , 

~--------------------------+------------------------------------------------------------~ 
IRead or Write Text I Indicate permanent I/O error, then proceed with error I 
1(11) (Dynamic , posting. I 
,Buffering used) I , 
t--------------------------+-----------------------------------------------------------~ 
IAny command not I If retry limit has been reached, indicate a permanent I/O , 
, during text transfer , error and proceed with error posting; if not, restart the I 
, (that is, any TP-Op code, channel program. , 
I other than 11) I I L __________________________ ~ ____________________________________________________________ J 

Figure 75. Equipment Check -- BSC 

r------------------------~------------------------------------------------------------, 
, Command I Action I 

~--------------------------+------------------------------------------------------------~ IRead Response to Text (25) I If retry limit (7) has teen reached, indicate a permanent , 
I I I/O error, then proceed with error posting; if not, set up I 
I I special return code X'04' in IOBERRCT+l and write DLE ENQ. , 

t--------------------------+-----------------------------------------------------------~ 
IAny command with I Check for Channel End and Device End status only. If both I 
I a Special Return , bits are on, clear the special return indicator and return I 
I code of X'04' I to the supervisor; if not, indicate permanent I/O error, I 
, I then proceed with error posting. I 

~--------------------------+-----------------------------------------------------------~ 
IAII other commands I Indicate permanent I/O error, then proceed with error I 
I I posting. I L __________________________ ~ ____________________________________________________________ J 

Figure 76. Command Reject -- ESC 

r----------------------T-----------------------------------T---------------------------, I Sense Bit I Condition I Action , 
~-----------------------+-----------------------------------+---------------------------~ 
I 0 ,Command Reject I See Figure 76 , 
I 1 I Intervention Required I See Figure 80 I 
, 2 ,Bus Out Check I See Figure 78 I 
I 3 I Equipment Check I See Figure 75 I 
, 4 ,Data Check ,See Figure 81 I 
I 5 I Overrun I See Figure 79 , 
I 6 I Lost Data I See Figure 82 , 
I 7 ,Timeout I See Figure 83 I L-______________________ ~ ___________________________________ ~ __________________________ _J 

Figure 77. Sense Byte AnalysiS -- BSC 
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r-------------.-------------~------------------------------------------------------------, I Command , Acti on I 
~-------------.-------------+------------------------------------------------------------~ IDial (01) , If retry limit (1) haS been reached, indicate a permanent I 
, , I/O error, then proceed with error posting; if not, dis- , 
I I able the line and TIC to the first CCW. I 
~------------.--------------+------------------------------------------------------------~ ,poll (03) I If retry limit (1) has teen reached, indicate a permanent , 
I I I/O error, then proceed with error posting; if not, , 
I I restart the channel program at the first CCW and start , 
I I polling with the failing station. 1 
~-----------.--------------+------------------------------------------------------------~ IWrite -- Prior to I Check to see if this is a Write EOT command (TP-Op Code , 
I Text Transfer I (02). If so, restart the channel program at the failing I 
I (TP-Op Code less , CCW: if not, restart the channel program at the CCW , 
I than 10) , following the failing CCW. , 
~------------.--------------+------------------------------------------------------------~ ,Write -- Dur:ing , Check to see if the residual count is equal to the I 
'Text Transfe:r (11) I original count. If so, restart the channel program at the I 
I , failing CCW; if not indicate a permanent I/O error, then I 
I I proceed with error posting. I 
~-----------,--------------+------------------.------------------------------------------~ 
'All other Writes I Check to see if this is the last CCW in the channel pro- , 
, I gram. If so, restart the channel program at the failing , 
, , CCW: if not, restart the channel program at the CCW fol- , 
, , lowing the failing CCW. , 

~-------------------------+------------------------------------------------------------~ 'Any Read Command I Check to see if the residual count is equal to the origi- I 
I I nal count. If so, restart the channel program at the I 
I , failing CCW; if not, indicate a permanent I/O error then , 
I I proceed with error posting. , 
~-~------------------------+----~--------~----------------------------------------------~ tAll other commands , Restart the channel program at the failing CCW. , L __________________________ ~ ________ ------------------__________________________________ J 

F~gure 78. Bus Out -- BSC 

r------------'-------------~------------------------------------------------------------, I Command I Action I 
~------------.--------------+------------------------------------------------------------~ ,Read ENQ (O~I) , If retry limit (1) has teen reached, indicate a permanent , 
I , I/O error, then proceed with error posting; if not, , 
, , restart the channel program at the failing CCW. , 
~------------.--------------+------------------------------------------------------------~ ,Read Response to ENQ (OC) I If retry limit (1) has been reached, indicate a permanent I 
, , I/O error, then proceed with error posting; if not, , 
, , restart the channel program at the CCW preceding the fail- , 
, , ing CCW. , 

~------------.--------------+------------------------------------------------------------~ 'Read Respon!:;e to Text (25) I If retry limit (1) has been reached, indicate I/O error, I 
, I then proceed with error posting; if not, generate a chan- I 
, , nel program to Write ENQ, then TIC to the failing CCW. I 
~-----------.---------------+------------------------------------------------------------~ I Read Text (11) , If dynamic buf·fering is specified, indicate a permanent , 
, I I/O error, then proceed with error posting; if not (and if I 
I , retry attempts have not teen exhausted), generate a chan- I 
I , nel program to Write NAK, then TIC to ~~e failing CCW. I 
~-----------.---------------+------------------------------------------------------------~ IAll other cc:mlltlands , Set ·should not occur· tit in DECERRST, indicate a per- I 
, , manent I/O error, then proceed with error posting. I L ___________ . _______________ ~ ___________________________________________________________ --J 

Figure 79. Overrun -- BSC 
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r--------------------------r------------------------------------------------------------, 
I Command I Action I 
~----------~---------------+------------------------------------------------------------~ 
I I Each of the actions described below is preceded by a test I 
I I to see whether the retry limit (7) has been reached. If I 
I I so, a permanent I/O error is indicated, then ERP proceeds I 
I I with error posting: if not, the action listed below for I 
I I the appropriate command is performed. Except for the Dial I 
I I command, the actions listed below apply only to a non- I 
I I switched line. If an error occurs on any command other , 
I I than Dial, for a switched line, ERP indicates a permanent I 
I , error and proceeds with error posting. I 
~--------------------------t------------------------------------------------------------~ 
IDial (01) I Generate a channel program to perform a Disable, then TIC I 
I I to the failing CCW. I 
~--------------------------t------------------------------------------------------------~ 
IPrepare (01) I Restart the channel program at the first CCW. I 
~--------------------------+------------------------------------------------------------~ 
IPol1 (03) I Restart the channel program at the first CCW and start I 
I I polling with the failing station. I 
r--------------------------+------------------------------------------------------------~ 
IRead Text (11) I set up special return code X'Sl' in IOBWORK+1 and generate I 
I (Dynamic Buffering , a Read ENQ channel program. If this a Read Initial , 
I Not Used) , operation on a multipoint line, set up for the Special I 
I , Return routine to retry the Read using the second Read I 
I I command (that is, the one following the Read Index): if I 
I I not a Read Initial on a multipoint line, set up for it to I 
I I retry the Read using the failing CCW. I 
~--------------------------t------------------------------------------------------------~ 
IRead Text (11) I Indicate a permanent I/O error, then proceed with error I 
I (Dynamic Buffering Used) ,posting. , 

r--------------------------t------------------------------------------------------------~ 
IWrite Text (11) I If the residual count is equal to the original count, , 
I , restart the channel program a t the failing CCW: if not, , 
I , indicate a permanent I/O error, then proceed with error I 
I I posting. I 
r--------------------------t------------------------------------------------------------~ 
,All other commands I Restart the channel program at the failing CCW. I L __________________________ i ____________________________________________________________ J 

Figure 80. Intervention Required -- BSC 
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r------------·-------------~------------------------------------------------------------, 
lCommand I Action I 
~-----------·---------------i-----------------------------------------------------------~ I Read ENQ (0]3) I If the retry limit (1) has been reached, indicate a Fex- , 
I I manent 1/0 exror, then Froceed with error posting: if not, I 
I I restart the channel prograIll at the failing CCW. , 

~----------.---------------+------------------------------------------------------------~ I Read Responlse to ENQ (OC) l If the retry limit (1) has teEn reached, indicate a per- , 
I t manent I/O error, then proceed with error posting: if not, I 
I l restart the channel program at the CCW preceding the fail- 1 
I 1 ing CCW. 1 
~---------.---------------+---------------------.--------------------------------------1 
lRead ID Response (01) 1 If the retry limit (1) has been reached, indicate a per- , 
I I manent 1/0 error, then proceed with error posting: if not, , 
I 1 restart the channel program at the preceding CCW if it is I 
1 , a Write ID ENQ CCW. If other than a Wri te In ENQ CCW, I 
1 1 restart at the failing CCW. , 

~----------·---------------f-----------------------------------------------------------~ IRead Respon:se to Text (25)1 If the retry limit (7) has been reached, indicate a Fer- I 
, I manent I/O error, then proceed with error posting: if not, t 
I I generate a channel program to Write ENQ, then TIC to the I 
I I fai ling CCW. I 
~-----------.---------------+-----------------------------------------------------------~ ,Read Text (11) I If the retry limit (7) has been reached, indicate a 1 
1 (Dynamic Buffering 1 permanent 1/0 error, then proceed with error posting: if 1 
1 Not Used) 1 not, set up special return code X'82' in IOBWORK+l and , 
I I generate a channel program to Write NAK, then TIC to the I 
I , failing Read CCW. (TIC to the previous CCW if it is a I 
1 I Read response to text; otherwise, TIC to the Read text I 
1 I Cc~.) I 
~--------------------------+------------------------------------------------------------~ IRead Text (11) I Indicate a permanent I/O error has occurred then proceed I 
I (Dynamic Buffering Used) I with error posting. 1 
r--------------------------f------------------------------------------------------------~ I All other commands I Set ·should not occur· tit in DECERRST, ind,icate a per- 1 
I I manent 1/0 error has occurred, then proceed with error I 
1 , posting. , L __________________________ ~ ____________________________________________________________ J 

Figure 81. Data Check -- BSC 
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r--------------------------T------------------------------------------------------------, 
I command I Action I 
~--------------------------+------------------------------------------------------------~ 
I I Unless otherwise specified, each of the actions described I 
I I below is preceded by a test to see whether the retry limit I 
I I (7) has been reached. If so, a permanent I/O error is , 
I I indicated, then ERP proceeds with error posting; if not, , 
I I the action listed below for the appropriate command is , 
I I per~ormed. , 
~--------------------------t------------------------------------------------------------~ 
IDial (01) I Generate a channel program to perform a Disable, then TIC , 
I I to the failing CCW. , 
~-------------------------t------------------------------------------------------------~ 
'Pre~are (01) , R~start the channel program at the failing Ccw. , 

t--------------------------t------------------------------------------------------------~ 
'Read ENQ (OB) , If the CCW is part of a Write Reset channel program set I 
I I the retry count to seven, indicate permanent I/O error, I 
, I then proceed with error posting; if not, restart the chan- , 
I I nel program at the failing CCW. I 
t--------------------------t------------------------------------------------------------~ 
IRead ID Response (07) I set up a special return code X'S3' in IOBWORK+l and gener- I 
I 1 ate a channel program to Read Response (with count=2). I 
t--------------------------t------------------------------------------------------------~ 
'Read Response to ENQ (OC) , Generate a channel prograrr to Read Skip and set up for , 
I I later restart of the channel program at the CCW preceding I 
I I the failing CCW. , 

~-------------------------+------------------------------------------------------------~ 
IRead Response to Text (25)1 Set up special return code X'S3' in IOBWORK+l and generate' 
I , a channel program to perform a Read Skip. I 
~-------------------------+------------------------------------------------------------~ 
'Read Text (11) I Set up special return code X'S2' in IOBWORK+l and generate, 
'(Dynamic Buffering , a channel program to Read ENQ (with count =2). If this I 
, Not Used) I command is part of a Write Conversational channel program, I 
I I set up for the special return routine to restart the chan- I 
I I nel program at the CCW preceding the failing CCW instead I 
I I of at the failing CCW. If this command is part of an I 
I I Autopoll operation, set up special return of X'82' in I 
, I IOBWORK+l and generate a Write NAK, then TIC to the I 
I I failing Read Text. I 
~-------------------------+------------------------------------------------------------1 
IRead Text (11) I The retry limit test is not performed. Set special return , 
I (Dynamic Buffering Used) ,code X'lA' in IOBERRCT+l, set the retry count to seven, I 
I I and generate a channel program to perform a REad Skip. I 
t--------------------------+--------------------------------.----------------~------------~ 
JAIl other commands I The retry limit test is not performed. Set the ·should I 
I I not occur" bit (in DECERRST) and generate a channel pro- I 
I I graro to perform a Read Skip. Set the retry count to seven I 
I I and set special return code X'lA' in IOBERRCT+l. I L __________________________ ~ ___________________________________________________________ -J 

Figure 82. Lost Data -- BSC 
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r--------------------------T------------------------------------------------------------, 
I Command I Action I 
~------------'--------------+------------------------------------------------------------~ 
I I Unless otherwise specified, each of the actions described I 
I I below is preceded by a test to see if the retry limit (7) I 
I I has been reached. If so, a permanent I/O error is indi- I 
I I cated, then ERP proceeds with error posting; if not, the I 
I I action listed.below for the appropriate command is I 
I I performed. I 
~------------.--------------+------------------------------------------------------------~ 
IDial (01) I Restart the channel program at the failing CCW. I 
IDisable (01) I I 
~-----------,--------------+------------------------------------------------------------~ 
IRead Response For a failing read ENQ command: 
Ito EOT (OB) 
IRead ENQ (OB) 
j 

If the operation is a Read Initial (X'Ol') for a switched 
line, restart the channel program at the Read ENQ conmand; 
if a Read Initial for a nonswitched line, restart the 
channel program at the preceding command. 

If the operation is a Read Initial Inquiry (X'19') restart 
the channel program at the preceding command. 

If the operation i~ a Read Inquiry (X'lS'), and no retries 
are requested, set the retry count to seven, then proceed 
with error posting. If it is a Read Inquiry and retries 
are requested, restart the channel program at the failing 
command. 

If the Read ENQ aFpears in an operation other than one of 
the foregoing, restart the channel program at the failing 
command. 

For a failing Read Response to EOT command, (The operation 
is a Write Reset): 

Set the retry count to seven and proceed with error 
posting. 

~------------.--------------+------------------------------------------------------------~ 
IRead Response to ENQ (OC) I Restart the channel program at the CCW preceding the fail- I 
I ling CCW. I 
~------------.--------------+------------------------------------------------------------~ 
IRead Response I Set up a special return code of X'82' in IOBWORK+l and I 
Ito polling I:OA) I generate a Write NAK, then TIC to the Read Text CCW that I 
I I follows the read index. (The data area address of the I 
I I Read Text CCW is decremented by 1, and the length is I 
I I incremented by 1.) For dynamic buffering, set the RETRY I 
I I count to 7, and proceed with error postinq. , 
~------------.--------------+------------------------------------------------------------~ 
IRead Response I Restart the channel program at the first CCW. I 
I to Addressing (06) I I 
~------------.--------------+------------------------------------------------------------~ 
IRead 10 Response (07) I If the maximum retry count has not been reached: If this I 
I I is the calling station, restart the channel program at the I 
I I CCW preceding the failing CCW; if it is the answering sta- I 
I I tion, restart at the failing CCW. I 
I I I 
I I If the maximum retry count has been reached: If this is I 
I I the calling station, set special return code X'8C' in I 
I I IOBWORK+l and Write OLE EOT, then disable the line; if I 
I I this is the answering station, disable the line and TIC to I 
I I the Enable CCW. I l ___________________________ ~ ____________________________________________________________ J 

Figure 83 Tiffieout -- BSC 
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r-------------------------~------------------------------------------------------------, 
I Command I Action I 
~--------------------------+------------------------------------------------------------~ 
tRead Text (11) I If this is a polling operation, adjust CCW address and I 
I (Dynamic Buffering I count (if necessary) to keep index byte location from I 
I Not Used) I being overlaid, set uF return code X'S2' in IOBWORK+l and I 
I I generate a channel program to Write NAK, then TIC to the I 
I I failing Read Text; if not autopoll operation, setup return I 
1 I code X'Sl' and generate a channel program to read ENQ : 
I followed by NOP. , 

,--------------------------+------------------------------------------------------------i 
IRead Text (11) I The retry limit test is not performed. Indicate a I 
I (Dynamic Buffering Used) I permanent I/O error, then proceed with error posting. I 

~--------------------------+------------------------------------------------------------~ IRead Response to Text (25)1 Set special return code X'S6' in IOBWORK+l and generate a I 
I I channel program to write ENQ, then TIC to the failing CCW. I 
~--------------------------+------------------------------------------------------------~ 
IWrite Transparent I Generate a channel program to Write DLE ENQ, then TIC to I 
IText (11) I the failing CCW. I 

~-------------------------+------------------------------------------------------------~ 
IAlI other commands I The retry limit test is not performed. Set "should not I 
I I occur" bit (in DECERRST), indicate a permanent I/O error, I 
I I then proceed with error posting. I L _________________________ ~ ____________________________________________________________ J 

Figure S3 (Part 2 of 2). Timeout -- BSC 

r--------------------------T------------------------------------------------------------, 
I Command I Acti on I 

~--------------------------+------------------------------------------------------------~ 
IWrite ENQ (03) I If NAK or RVI was received, set improper response (X'''O') I 
I 1 in DECFLAGS and restart the channel program at the CCW I 
1 I preceding the failing CCW. If neither NAK nor RVI was I 
I I received, set special return code X'S'" in IOBWORK+l and I 
I I generate a channel program to Read ENQ, with count=2. I 

~--------------------------+------------------------------------------------------------i IWrite Response to ENQ (OS) I Set up special return code X'SO' in IOBWORK+1 and generate I 
I I a channel program to Read Response (with count=2). I 

~--------------------------+------------------------------------------------~-----------i 
IWrite Text (11) I Set special return code X'SS' in IOBWORK+1 and g~nerate a I 
I 1 channel program to Read Response (with count=2) and TIC to I 
I I the failing CCW. I 
~--------------------------+------------------------------------------------------------~ 
IWrite Response to I Set up special return code X'SO' ~n IOBWORK+l and generate I 
I Text (OS) I a channel program to Read ResFonse (with count=2). I 
r--------------------------+------------------------------------------------------------i 
IWrite EOT (21) I If the operation is a write reset, restart the channel I 
I I program at the next CCW; if not, set special return code I 
1 I X'S7' in IOBWORK+1 and generate a channel program to Read I 
I I Response, with count=2. I 
r--------------------------+------------------------------------------------------------~ 
IWrite WACK (01) I Set up special return code X'SO' in IOBWORK+l and generate I 
I I a channel program to Read Response (with count = 2). I 
r--------------------------+------------------------------------------------------------~ 
IAll other Writes I Set "should-not-occur" bit (in DECERRST), indicate a per- I 
1 1 manent 1/0 error, then proceed with error posting. I 
r--------------------------+------------------------------------------------------------~ 
lPoll (03) I If the failing CCW is the first one in the channel pro- I 
1 I gram, set special return code X'SS' in IOBWORK+1 and gen- 1 
1 I erate a channel program to Read ENQ (with count=2); if I 
I I not, set up to start ~olling, beginning with the failing I 
1 I station, and restart the channel progran at the first CCW. I 

~--------------------------+------------------------------------------------------------i IAny Read command I If this is the first tirr,e through ERP, perform the action I 
I 1 described below for the specific type of Read ccrerr,and: if I 
1 I not, turn off the 'ERP-in-control' indicator and restart I 
I I the channel program. If two consecutive RVIs are I 
1 I received, ~roceed with error posting. I L __________________________ ~ ____________________________________________________________ J 

Figure S4. Unit Exception -- BSC 
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r---------------------------T------------------------------------------------------------, 
jCommand I Action I 
~--------------------------+------------------------------------------------------------~ 
IRead EN~ (OEi) i If EO'r was rece.l.ved, proceed wii:h e.rror posting; if net, I 
I I deterrrine whet.her -=.hc r2try limit (7) has been re.:3ched. I 
I I If it has, indicate a Fer~anent I/O error, th~n proceed I 
I i with errcr postil~; if not, 'resta~t the channei program at I 
I I the failing CCW. I 
~--------------------------+------------------------------------------------------------~ 
I Read Response to ENQ <DC> If the retry limit (7) has not teen reached, and NAK or I 
I RVI was received, indicate irnp~'cper :r:esponse (X!I~O') in I 
I DECFLAGS and restart the channel program at the preceding I 
I CCW. If the retry limit has not been reached i and neither I 
I NAK nor RVI was received, set special return code X'SQ' in I 

IOBWORK·Jl and generatE; a channel program to Read ENQ, with I 
count=2. If retry lireit has been reached, indicate a fer- I 

I rnanent I/O error, then proceed with error posting. I 
~--------------------------+------------------------------------------------------------~ 
IRead ID Response (07) I If the operation is a Wri.te Connect: If ID NA.K or an in- ! 
j valid ID was received, restart the channel program at the I 
I CCW preceding the failing CCW. If after 7 retries ID NAY. I 
I is still received, post the operation normally. If afte1.- I 
I 1 retries an invalid ID is still received, Write DLE EOT I 
I and disable the line. 
I 
I If the operation is a Read Ccnnect: If an invalid ID was 
I receiv~d, restart the channel program at the failing CCW, 
I until the retry count of 7 is reached; thereafter, disable 
J the line. For any other condition~ or any othe~ character 
I received, set 'should-not-occur' bit (in DECERRST), indi-
, cate a permanent I/O error t then proceed with error 
I posting~ 

~--------------------------+------------------------------------------------------------, 
Read Text (11) 1. If ENQ was not the last character received, set I 

2. 

3. 

4. 

5. 

·should-not-occur- bit (in DECERRST, indicate a per- I 
manent I/O error, then proceed \tIith error Fosting. I 

If ENQ was received and dynamic buffering is being 
used 6 ~roceed with error posting. 

I 
I 
I 

If ENQ was the only character received, dynamic 
fering is not being used, the CCW preceding the 
ing CCw is a Write R~sponse to Text (TP-Op code 
and the retry limit (7) has not been reached: 

I 
buf- I 
fail- I 
08) I I 

Restart the channel prograro at the CCW preceding the 
failing CCW (that is, at the Write Res~onse to Text 
CC...J) • 

If ENQ was the only character received, dynamic buf
fering is not being used, the CCW preceding the fail
ing CCW is a Read Response to Text (1'P-Op Code 25), 
and the retry limit has not been reached: 

Generate a channel program to Write NAK and TIC to 
the CCW preceding the failing CCW (that. is, at the 
Read Response to Text CCW, which is part of a Write 
Conversational channel program). 

If ENO was the only character received, dynamic buf
fering is not being used, and the CCW preceding the 
failing CCW is neither a Write Response to Text (08) 
or a Read Response to Text (25): 

Set the -should-not-occur- bit (in DECERRST), indi-

I 
I 
I 
I 
I 
I 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

, I cate a permanent 1/0 error, then proceed with error I 
, I posting. I L-__________ . _______________ ~ __ --------__________________________________________________ J 

Figure 84 (Part 2 of 3). Unit Exception -- BSC 
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r--------------------------T------------------------------------------------------------, 
I Command I Action I 
r--------------------------+-------------------------------------------------------------~ jRead Text (11) (continued) 1. If ENQ preceded ty one or more characters was 

received, dynamic buffering is net being used, and 
the retry lirrit has not teen reached: 

Generate a channel program to Write NAK and TIC to 
the failing CCW. 

7. In 3, 4, and 6 above, if all conditions are met 
except that the retry limit has been reached, indi
cate a permanent I/O error, then proceed wi t.h error 
J;:osting. 

8. If the original count, minus one, does not equal the 
residual count and an SOH % reessage was received, 
proceed with error posting. 

I 
I 
I 
I 

9. If STX ENQ \'1as received and dynamic buffering was not I 
specified, indicate X'Ol' in DECFLAGS, set special I 
return code X'89' in IOBWORK+1, and qenerate a chan- I 
nel program to Write NAK and TIC to the failing CCW. I 

I If dynamic buffering was specified, proceed with I 
I error posting after indicating X'Ol' in DECFLAGS. I 

~--------------------------+------------------------------------------------------------~ Read Response to Text (25) If NAK was received: If dynamic buffering is used, pro-
ceed with error posting; if not, restart the channel pro
grarr at the Write Text ccw. 

If ENQ was received: If the operation is a Write Inquiry, 
indicate contention (X'10') in DECFLAGS and restart the 
channel program at the failing CCW. If the operation is 
not a Write Inquiry, set special return code X'86' in 
IOBWORK+l and generate a channel program to Write ENQ and 
TIC to the failing CCW. 

If neither ENQ nor NAK was received, set special return 
code X'86' in IOBWORK+l and generate a channel program to 
Write ENQ and TIC to the failing CCW. 

~-------------------------+-------------------------.----------------------------------~ IAll other commands I Set "should-not-occur" tit (in DECERRST), indicate a per- I 
I I manent 1/0 error has occurred, then proceed with error I 
I I posting. I L __________________________ ~ __________________________ ---------_________________________ J 

Figure 84 (Part 3 of 3). Unit Exception -- BSC 
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r----------.-----------------------------------------------------------------------------, I BTAM uses special return codes in two locations in the Input/Output Block (lOB) to I 
I cause ERP to perform the required functions in certain circumstances. The ERP con- I 
I trol routine examines the code in IOBERRCT+1, and takes the actions shown in Part A I 
I of this tcible. The Special Return routine examines the code in IOBWORK+1 and takes I 
I the actiOlt'lS shown in Part B of this table. I 
r---------------------------------------------------------------------------------------~ I Part A. Actions for special Return Codes in IOBERRCT+1 I 
t------~--------~-------------------~------------------------------------------------~ I Code I Sjet: I Action I 

r-------+--·---------------------------+-------------------------------------------------~ IX'04' I When ERP writes OLE ENQ I If the Write OLE ENQ channel program completes I 
I I a:fter detecting Command I normally, restart the user channel program at I 
I I Rjeject. I the Read ResI,:onse to Text ccw that had pre- I 
I I I viously" ended with Unit Check and Command I 
I I I Reject. If the channel program completes with I 
II I error, indicate a permanent I/O error, set the I 
I I I retry count to the maximum, 7, and proceed with I 
I I I error posting. I 
~-------+--.---------------------------+-------------------------------------------------~ l"X '14' I Cindicates that a special I After the ERP-ini tiated channel program com- I 
I I rleturn code has ceen set in I pletes I the Special Return routine examines I 
I I IOBWORl(+ 1) I IOBWORl<+l to determine 'what further action to I 
I I I take, as shown in Part B of this table. I 
r-------+--·---------------------------+-----------------------------------------------~ IX'lA' When ERP issues a Read Skip After the ERP-initiated channel program coro-
I CCW aft~r detecting a Lost pletes, ERP proceeds as follows: 
I Data condition, or when an 
I e:rror ha s occurred on an 1. If a timeout occurred following a Read Skip 
I ElRP Write CCW. CCW, restart the channel program at the CCW 
I that had ended with Unit Check and Lost 
I Data indicated. 
I 2. If an ERP CCW ends with sense bits other 
I than Lost Data or Tiroeout on, set up to 
I issue an I/O error message. 
I 3. If an ERP Write CCW ends with an error, 
I turn on the ERP-in-control indicator in the 
I lOB, place code X'lA' in IOBWORK+l, and 
I restart the channel program that had ended 
I "I with the error that caused ERP to be 
I I initiated. 
I I 4. If an ERP CCW that is not a Write or a Read 
I I Skip ends with a Timeout, restart the ERP 
I I channel program at the beginning. 

r--------f-----------------------------+-------------------------------------------------~ 
IX'OO' 1. Set before posting I The ERP control routine proceeds with its own 
I completion or returning I analysis of the condition code, status, and 
I to th~~ supervisor. I sense information to determine the action to be 
I I taken, rather than being forced to pass control 
I 2. Set when a Write OLE I to a sI,:ecific ERP routine. 
I ENQ" CCW was performed I 
I sucessfully after a I 
I Read ResI,:onse to Text I 
I CCW ended with Command I 
I Reject (~ossibly indica-I 
I ating that the BSC adap-I 
I ter in the TCU was 1 
I still in transparent I 
I mode) • I L-______ ~ __ . __________________________ ~ ________________________________________________ -J 

Figure 8"5. (Part 1 of 5). Special Return Codes -- BSC 
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r---------------------------------------------------------------------------------------------------, 
'Part B. Actions for Special Return Codes in rOBWORK+l , 
~-----------~---------------------------------~------- ______________________________________________ i 

'Code , Set: , Action t 
~-----------+---------------------------------+-------______________________________________________ ·i 
IX'SO' Hhen Equipme:lt Ch~ck i~ det.ected' If ENO was receivec: I 
I on a Read Text CCW. t (for multipoint line) Clear tne sp;.:ci.al return , 

I indicators r resend the last-sent ack!iowledgment, I 
: and TIC to tile failinq CCW. I 

I (for nonmultiooint line) Clear the special return I 
I indicators and restart the channel program at the I 

failing CCW. I 

If ENQ was not received: 

(if retry limit has been reached) Clear the 
special return indicators, then proceed with 
error: postincr. 

I 
I , 
I 
I 
t 

(i~ retry limit has not been reached) Restart the , 
I , ERP channel program at the beginning. t 

~-----------+---------------------------------+-----------------------------------------------------~ 
IX'Bl' , 1. When a Timeout on a Read 'If ENQ was received: 
I 'Text CCW is detected , 
I , {multipoint line). I 
I I I 

I I 
, 2. When an Intervention I 

Clpar the soecial return indicators and generate a 
channel prograrr. to Write NA.l( and TIC to the failing 
ccw. 

, Required error occurs on a I If £NQ was not received: 
t Read Text CCW. t (if retry limit has been reached) Clear the 
: : special re~urn indicators and proceed with error 
I posting. 

I (i f retry hmi t has not been reached) Restart the 
I I , ERP channel program at the beginning. 

~-----------+---------------------------------+-----------------------------------------------------i 
X'S2' 1. When lost data occurs on a I For Autopoll, if the recovery was successful, clear I 

Read.Text CCW. I special return i.ndicators and indicate normal com- I 
I pletion. Otherwise polling will be restarted. For I 
I non-autopoll, clear special return indicators and I 
I generate a channel program to Write ENQ and TIC to 
I the failing CCW. 

2. When datC\ check occur~ on a I 
Read Text CCW. 

3. When time out occurs on a 
Read Text CCW. 

For Autopoll, if the recovery was successful, clear 
special return indicators and indicate normal com
pletion. Otherwise polling will be restarted. For 
non-autopoll, clear special return indicators a:ld 
indicate normal completion. 

For Autopoll, if recovery was successful, cl~ar 
special return indicators and indicate normal com
pletion. Otherwise pollinq will be restarted. For 
non-autopoll, clear special return indicators and 
indicate normal completion. 

4. M1en time out occurs on C\ If recovery was successful, clear special return 
Read Index CCW. indicators and indicate normal completion. If 

~-----------+---------------------------------+-~~~~9~~~~!~1~_E211~~g_~~11_e~_!~~~~!~~~~ ____________ ~ 
IX'S3' IWhen Lost Data occur~ on a Read 'Clear special return indicators and generate a I 
I lID Response or Read Response to I channel program to Write ENQ and TIC to the failing I 
I IText Ccw. I CCW. I 

~-----------+--------.----------------------~-+-----------------------------------------------------~ 
X'S4' When unit Exception is indjcated If the operation is Write Inquiry (X'l6'): I 

on a Read response to ENQ or I 
\'lrite ENQ CCW. ,If line is nonswitched, restart the channel I 

program at the failing command. I 

If line is switched: 

If ENQ was received, turn on the contention bit 
(bit 3) in DECFLAGS and clear the return 
indicators. 

I 
I 
I 
I 

I 
I 

If OLE EOT was received, proceed with error I 
posting. I -----------.------------_____________________ • _____________________________________________________ J 

Figure 85 (Part 2 of 5). Special Return Codes -- BSC 
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r-------T-----------------------------T-------------------------------------------------, 
I Code I Set: I. Action I 
~-~-----+-----------------------------+-------------------------------------------------~ IX'84' If the operation is not Write Inquiry: 
ICont'd 
I 
I 
I 
I 
I 

If ENQ was received: 

If the operation is not Write Initial 
(X'02'), set Wshould-not-occurW bit (bit 
1) in DECERRST, clear the special return 
indicators, and proceed with error 
posting. 

If the operation is a Write Initial: 

If the line is switched or multipoint, 
set wshould-not-occurw bit (bit 1) in 
DECERRST, clear the special return 
indicators, and proceed with error 
posting. 

If the line is nonswitched: 

If th1s is not the primary station, 
turn on the contention bit (cit 3) 
in DECFLAGS, restore the CSW infor
mation in the CSW, clear the spe
cial return indicators, indicate no 
more retries are to be made, and 
return control to the supervisor. 

If this is the primary station and 
the retry limit has not been 
reached, restart the user channel 
program frolll the beginning. 

If this is the primary station and 
the retry limit has been r~ached, 
clear the special return i'ndicators 
and proceed with error posting. 

If INQ was not received: 

If the operation is Write Connect (X'IC'), 
execute a Read SJdp command. 

If the operation is not Write Connect 
(X'lC'), restart the channel program at 
the failing command. 

r-------t----·-------------------------+-------------------------------------------------i I X'SS' I (not used) I I 
.-------+---_.-------------------------+-------------------------------------------------~ X'S6' 1. When Unit Exception If a NAK is the only character received and 

has been indicated on a dynamic buffering is being used: 
Read Response to Text 
Ccw. Clear the special return indicator and pro

ceed with error posting. 

If a NAK is the only character received and 
dynamic buffering is not being used: 

Clear the special return indicator and 
restart the channel program at the Write 
Text ccw. _______ L ____ • ________________________ ~ ________________________________________________ _ 

Figure 85 (Part 3 of S). Special Return Codes -- BSC 
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r-------T-----------------------------T-------------------------------------------------, 
I Code I Set: I Action I 
r-------f-----------------------------f-------------------------------------------------~ 
IX'86' If a NAK preceded ty other characters is 
ICont'd received: 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2. When timeout has 
occurred on a Read 
Response to Text. 

Clear the special return indicator and ~ro
ceed with error posting. 

If the pro~er ACK (ACK-O or ACK-l) is received: 

Clear the error indicators in IOBFLAGl and 
the special return indicators, then return 
control to the supervisor. 

If sorroething other than NAK, ACK-O, or ACK-l is 
received: 

(If the retry limit (7) has been reached) 
Clear the s~ecial return indicators, then 
proceed with error posting. 

(If the retry limit has not been reached) 
Restart the ERP channel program. 

If the wrong ACK is received: 

(If dynamic buffering is being used) Clear 
the special return indicators and proceed 
with error ~osting. 

(If dynamic buffering is not being used) 
Clear the special return indicators and 
restart the channel program at the Write 
Text CCW. 

If the failing CCW is a Write ENQ: 

If the maximum retry count (7) has not teen 
reached, restart the channel program at the 
Write ENQ CCW. If the maximum count has 
been reached, proceed with error posting. 

If the correct alternating acknowledgment 
was received: post normal completion. 

If the wrong alternating acknowledgment was 
received: If dynamic buffering was used, 
proceed with error posting; if not used, and 
the failure occurred during a timeout situa
tion, restart the channel program at the 
Write Text CCW; if not used and the failure 
did not occur during a timeout situation, 
resend the ENQ character. 

If NAK was received, restart the channel 
program at the Write Text CCW. 

If EOT or RVI was received, clear the error 
indicators in IOBFLAGl and the special 
return indicators, then return control to 
the supervisor. 

If some character uther than one of the 
foregoing was received, restart the channel 
program at the Write ENQ CCW. 

-------~-----------------------------~-------------------------------------------------Figure 85 (Part 4 of 5). Special Return Codes -- BSC 
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r--~----T------------------------~~--T--------------------------------------~----------, 
I Code I Set: I Ac;:tion I 

r-------+---,--------------------------+-------------------------------------------------~ X'S7' When Unit Exception is If ENQ was received: 
indicated on a Reset opera-
tion (TP-Op code 21) Clear the special return indicators and 

restart the user channel program at the 
failing CCW. 

If ENQ was not received. 

(Failing CCW is the last CCW in user channel 
program) Restart channel program at failing 
CCW. 

(Failing CCW is not last CCW in user channel 
program) Restart channel program at the fol
lowing CCW (Disable). 

~------+-----------------------------+-------------------------------------------------i IX'SS' 1 When Unit Exception is 1 Clear,the special return indicators and restart 1 
1 1 indicated on a Poll or I the user channel program at the failing CCW. 1 
1 1 Write Text CCW. 1 I 

r-------+-----------------------------+------------------------------------------------~ X'S9' When Unit Exception is 1 If EOT was received, set the retry count to 7, 
indicated when STX ENQ is 1 clear the special return indicators, and 
received. 1 proceed with error posting. 

I 
1 
I 
t 
I 
I 
I 
1 
I 
1 
I 

If EOT was not received and the first character 
is not STX, set ·should-not-occur· bit in 
DECERRST. 

If the first two characters 
the maximum retry count has 
restart the channel program 
if the retry count has been 
with error posting. 

are STX ENQ, and 
not been reached, 
at the failing CCW: 
reached, proceed 

I If the first two characters are not STX ENQ, 
I clear the error indicators in IOBFLAG1 and the 

I I special return indicators, then return control 
I I to the supervisor. 

~-------+-----------------------------+-------------------------------------------------~ IX'SA' I When Unit Exception is I Execute a Read Skip CCW and set special return I 
I I indicated on a first ERP I code X'SA' in IOBWORK+1 after the original I 
I I Write CCW. I return code is saved. After executing the Read I 
I I I Skip, restore the original command and return I 
I I I codes. 1 
r-------+-----------------------------+-------------------------------------------------i ,X'SB' I When Data Check is I If ENQ was received, and the maximum retry I 
I -I indicated on a Read Text I count has not been reached, restart the ERP I 
I I CCW (TP-Op code 11) I channel program (Write NAK and TIC to the Read I 
I 1 1 CCW). I 
I I I I 
I I I If ENQ was not received, clear the special I 
I I I return codes and proceed with error posting. I 

r---~---+----------------------------_+-------------------------------------------------i IX'SC' I When timeout is indicated I Clear the special return indicators and proceed I 
I I on a Read ID Response CCW I with error posting. I 
I I (TP-Op code 07) I I L _______ ~ _____________________________ ~ _________________________________________________ J 

Figure S5 (Part 5 of 5). Special Return Codes -- BSC 
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r--------------------------------T------------------------------------------------------, I Condition I Action I 
~--------------------------------+------------------------------------------------------~ I Retry count is at limit (7) I Set up new ~olling or addressing characters, if ap- I 
I I plicable, and restore the original status and sense I 
I I information to the lOB (this indicates the nature of I 
I I the original error that occurred during the user I 
I I channel program and that caused ERP to be I 
I I initiated). If a Timeout error has occurred but the I 
I I message is to be su~pressed, pass control to the I 
I I BTAM channel end appendage; if not, pass control to I 
I I the operating system message writer. I 
~--------------------------------+------------------------------------------------------~ I Retry count is not at limit and 
I 
I 1. Failing CCW is not an ERP Same as for action when retry count is at the limit. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

CCW. 
A special return code is 
present and the failing 
CCW is a Write CCW. 

Lost Data is indicated 
in the sense byte follow
ing execution of an ERP 
channel program for a 
Write Connect operation. 
An error other than Lost 
Dat'a has occurred 
following execution of an 
ERP channel program for a 
Write Connect operation. 
An ERP Write CCW has 
ended with an error. 
The interruption occurred 
on an ERP CCW other than 
Write, and no sense errors 
were indicated in the sense 
byte (ignoring Lost Data). 
The interruption occurred 
on an ERP CCW other than 
Write, and the sense byte 
indicates that an error 
other than Timeout or Lost 
Data occurred. 
The interruption occurred 
on an ERP CCW other than 
Write, the sense byte 
indicates Timeout and the 
Skip bit of the failing 
CCW is on. 
The interruption occurred 
on an ERP CCW other than 
Write, the sense byte 
indicates Timeout, and the 
Skip bit of the failing 
CCW is not on. 
SOH % E or SOH % C message 
was received. 

Set special return code X'lA' in IOBERRCT+1 to force 
control to be returned to the Error Post routine 
when the next interrupt occurs, indicate that ERP is 
in control (X'24' in IOBFLAG1), and restart the 
channel program at the CCW following the failing CCW 
Indicate that ERP is in control (X'24' in IOBFLAG1), 
and restart the ERP channel program at the 
beginning. 

Indicate that ERP is in control (X'24' in IOBFLAG1) 
and restart'the channel program at the CCW that 
ended with the error that caused ERP to be 
initiated. 

Same as action for condition 2, above. 

Return control to the ERP Control routine. 

Same as for action when the retry count is at the 
limit. 

Same action as for condition 4, above. 

Restart the failing ERP channel program at the 
beginning. 

Set up the fields used in printing operator-awareness I 
messages generated by terminals for SYS1.LOGREC. I 
The control is passed to the Teleprocessing I 
Recorder. I ________________________________ ~ ______________________________________________________ J 

Figure 86. Error Post Actions -- BSC 
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csw Bits Sense Bits 

A CUE B CE DE UC UE CDC CR IR BOC EC DC US CC OC Error Condi ton 

X X I 

X X 2 

X X 3 

u(, X X X X 4 

(X: X X X X 5 

(X) X X X X 6 

(X) X X X X X 7 

(Xl X X X X 8 

(Xl X X X 9 

-
(X) (Xl X X 10 

(X) (Xl (X) X X X X X II 

(X) (X) (X) X X X 12 

(X) (X) (X) X X X X 13 

(Xl (X) (X) X X X 14 

(X) (X) (X) X X X X 15 

(X) (X) (X) X X X 16 

(X) (X) (X) X X X 17 

X (X) X X 18 

X (X) X X X 19 

X 20 

X indicates that the bit is on. 

(X) ind:cotes that the bit may be on if stocking is done by the channel. 

Figure 87. Local 3270 Error Conditions (According to CSW and Sense Byte) 

STATUS 

A = Attention 
CUE = Control Unit End 

B = Busy 
CE = Channel End 
DE = Device End 
UC = Unit Check 
UE = Unit Exception 

CDC = Channel Data Check 

SENSE 

CR = Command Reject 
IR = Intervention Required 

BOC = Bus Out Check 
EC = Equipment Check 
DC = Data Check 
US = Unit Specify 
CC = Control Check 
OC = Operation Check 
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Failing Command 1 2 3 4 1 51 61 71 8 1 

Command Code 

Write 01 6 1 2 3 2 3 3 3 

Erase write 05 6 1 2 6 2 6 6 6 

Erase Write 00 6 1 2 6 2 6 6 6 
Alternate2 

Read buffer 02 6 1 2 3 3 6 3 6 

Read 06 6 1 2 3 3 6 3 6 
modified 

Write 11 6 1 2 6 2 3 3 5 
Structured 
Field3 

Select4 08 6 1 2 3 3 6 6 6 

Erase all OF 6 1 2 3 3 6 6 6 
unprotected 

, This error condition may be the result of stocking in the channel. 

200es not a~plY to 3272 devices. 

300es not apply to the 3272 or 3274 Model 18 devices. 

4The error condition and action also includes the Prepare to 
Read select commands (command codes X '1 8', X '28', 
X'38', X'48') when directed to a 3274 Model 10 Control 
Unit. If Prepare to Read select commands are directed to 
3272 or 3274 Modell 8 devices, a Command Reject error 
occurs and no recovery is attempted. 

9 10 11 12 13 14 15 16 17 18 19 20 

7 2 1 4 1 3 3 3 3 3 3 3 

7 2 1 4 1 6 6 6 3 3 3 6 

7 2 1 4 1 6 6 6 3 3 3 6 

7 2 3 3 3 3 3 3 3 3 3 6 

7 2 3 3 3 3 3 3 3 3 3 6 

7 2 3 3 3 3 3 5 3 3 3 5 

7 7 6 3 6 6 6 6 3 3 3 6 

7 7 3 3 3 6 3 6 3 3 3 6 

Figure 88. Local 3270 Recovery Actions (By Error Condition and Failing Command) 
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xx •• Termination code 
00 •• Code n 
01 •• Code 1 
10 •• Code 2 
11 •• Code 3 
•• xx x ••• reserved 

.xxx se~uence code 

.000 Co e 0 

.001 Code 1 

.010 Code 2 

.011 Code 3 

.100 Code 4 

.101 Code 5 
• 1 10 Code 6 
• 111 Code 7 

Note: For a definition of these codes, 
refer to OS/VS 1 Recovery l<1anagement 
Support Logic, SY27-7239. 

Figure 89. Local 3270 Sequence and Termi
nation Codes in Byte 7 of ERPIB 



~ 0 1 

r::s: Failing ComlNlnd 0 1 2 0 1 

Write 9 9 9 11 9 

EraselWrite 9 9 9 11 9 

EraselWrite Alternate 1 9 9 9 11 9 

Read Buff.r 9 9 9 11 9 

Read Modified 9 9 9 11 9 

Select 2 9 9 9 11 9 

Erase All Unprotected 9 9 9 11 9 

Write Structured Field3 9 9 9 " 9 

1 Does not apply to the 32<'2 Control Unit, 

2The error condition and ilction also includes the Prepare 
to Read select commands (X'1B', X'2B', X'3B', X'4B'I 
when directed to 3274 Model 10 devices. 

3Doe• not apply to 3272 (Ir 3274 Modell B devices. 

2 

2 0 1 

12 11 9 

12 11 9 

12 11 9 

12 11 9 

12 11 9 

12 11 9 

12 11 9 

12 11 9 

Note: If data chaining is irl effect on the failing CCW. the failing comlNlnd 
is the fint CCW with dati chaining in the CCW string, 

3 

2 0 1 

11 11 11 

11 11 11 

11 11 11 

11 11 11 

" 11 11 

11 9 9 

11 9 9 

11 11 11 

4 5 6 7 

2 0 1 2 0 1 2 0 1 2 0 1 2 

11 11 11 12 13 13 13 9 9 9 9 9 9 

11 11 11 12 13 13 13 9 9 9 9 9 9 

11 11 11 12 13 13 13 9 9 9 9 9 9 

" 11 11 12 13 13 13 9 9 9 9 9 9 

11 11 11 12 13 13 13 9 9 9 9 9 9 

9 11 " 12 13 13 13 9 9 9 9 9 9 

9 11 11 12 13 13 13 9 9 9 9 9 9 

11 11 11 12 13 13 13 9 9 9 9 9 9 

Figure 90. Local 3270 Recovery Actions (By Error Condition and Failing Command) 
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SUGGESTED RETRY OPTIONS FOR READ AND WRITE OPERATIONS 

After a user program Read or Write operation has completed, the program must decide what 
the next operation should be. This depends largely on the result of the preceding opera
tion -- wheth~~r it was completed normally, with or without some exceptional condition, or 
abnormally; and if the latter, what kind of error caused the abnormal completion. The 
tables in this chapter suggest, for various completion codes and ending conditions, the 
next READ or l~RITE macro it might be appropriate for the user program to issue. 

Retry optilons applying only to the local or switched 3275 (BSC2) are grouped in a set 
of tables separate from the tables covering other devices used on ESC2 lines. 

r-----T----------T---------------T----------------------------------------T-------------, 
I TP-Op I Completion I Other I I I 
ICode ICode I Indications I I I 
l(hex)l(hex) I (hex) I Meaning IRetry Options I 

~-----+----------+---------------+----------------------------------------+-------------i 
J I 41 IDECFLAGS: 40 INAK received in response to ENQ I 1 I 

I ~----------+---------------+----------------------------------------+-------------~ 
I I 7F IDECFLAGS: CO IWACK received in response to ENQ I 1,3, or 6 I 
I ~----------+---------------+----------------------------------------+-------------~ 
I oc I 41 I ENQ in DECRESPNI ENQ received in response to ENQ I 1 I 
1 1 I I (MODE=CNTRl in DCB macro) I I 
I I I I retried seven times I I 
I .----------+---------------+----------------------------------------+-------------i I I 41 IDECFLAGS: 10 IENQ received in response to ENQ I 5 I 
I I I I (MODE#CNTRL in DeB macro) I I 

~----+----------+---------------+----------------------------------------+-------------~ I 11 I 41 IData check I (for TIV, TIVX, TTV, lTVX only) I I 
I I I I Text was received with error I 2 I 
.-----+----------+---------------+-------~--------------------------------+-------------~ I I 41 IDECFLAGS: 20 IWrong acknowledgment received in I I 
I I I I response to text I 3 I 
I .----------+---------------+----------------------------------------t-------------i I 25 I 7F IDECFLAGS: 40 IEOT received in response to text I 1 I 
I ~------.----+---------------+----------------------------------------+-------------~ I I 7F IDECFLAGS: 42 IRVI received in response to text I 7 , 
, .-----_._---+---------------+----------------------------------------+-------------~ 
I I 7F IDECFLAGS: CO 'WACK received in response to text I 3 or 6 I 
I ~------.----+---------------+~---------------------------------------+-------------~ 
I I 41 IDECFLAGS: 40 INAK received in responsp. to text I 4 , 
• _____ .L_. ___ .... _. ____ ~ _______________ .L __________________ ----------------------~-------------i 

I Retry Options: I 
I I 
I 1. Issue a WRITE Initial (TI) macro. I 
I 2. Issue a READ Repeat (TP) roacro. , 
I 3. Issue a WRITE Inquiry (TQ) macro. , 
I ". Issue al WRITE Continue (IT) macro. , 
I 5. Issue cl READ Initial (TI) or READ Initial Inquiry (TIQ) macro. I 
I 6. Issue cl WRITE Reset (TR) macro. I 
I 7. Continue normally. I L ____________ • __________________________________________________________________________ -J 

figure 91. Retry Options for Write Operations (Nonswitched Point-to-Point Line (BSC11) 
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r-----T----------T---------------T----------------------------------------T-------------, 
ITP-OplCompletionlOther I I I 
Icode ICode I Indications I I I 
I (hex) I (hex) I (hex) I Meaning IRetry Options I 
r-----f----------+---------------f----------------------------------------+-------------~ 
I OB I 41 I Timeout IENQ not received I 1 I 
t-----+----------+---------------+----------------------------------------+-------------~ I I 7F 10ECFLAGS: 10 IReceived (10] ENQ did not match I I 
I I I lexpected (10] ENQ I 6 I 
I ~----------+---------------+----------------------------------------+-------------~ 
I I 41 I Timeout 1(10] ENQ not received I 5 I 
r-----+----------+---------------+----------------------------------------+-------------~ 
I I 41 I Lost data, data I I I 
I I I check, or IText was received with error I 2 or 4 I 
I I I overrun I I I 
111 ~----------+---------------+----------------------------------------+-------------~ 
I I 41 I Timeout INo text received I 1,3 or 4 I 
I r----------+---------------+----------------------------------------+-------------~ 
I I 41 10ECFLAGS: 01 ISTX ENQ received in lieu of text I 4 I 
~-----+----------+---------------+----------------------------------------+-------------i 
I I 7F 1---- IDLE EOT from switched line I 4 I 
~----_L----------~--------------_~--------------------____________________ ~ _____________ ~ 
Retry Options: 

1. Issue a WRITE Break (TB) macro to disconnect the line. 
2. Issue a REAO Repeat (TP) macro. 
3. Issue a REAO Inquiry (TQ) macro. 
4. Issue a WRITE Disconnect (TO) macro to disconnect the line. 
5. If expanded 10 verification is in use, BTAM automatically disconnects the line 

and reissues the READ Connect macro. If expanded 10 verification is not in use, 
issue a WRITE Break (TB) macro. 

6. If expanded 10 verification is in use, BTAM automatically disconnects the line. 
You may therefore reissue the READ Connect macro. If expanded 10 verification is 
not in use, issue a WRITE Break (TB) macro. _______________________________________________________________________________________ J 

Figure 92. Retry Options for Read Operations -- Answering (Switched Point-to-Point 
(BSC21 except 3275) 

r-----T----------T---------------T----------------------------------------T-------------, 
ITP-OplCompletionlOther I I I 
Icode ICode I Indications I I I 
I (hex) I (hex) I (hex) I Meaning IRetry Options I 
r-----f----------f---------------+----------------------------------------+-------------~ 
I OC I 41 I Timeout INo response received to ENQ I 1 I 
~-----+----------+---------------+----------------------------------------+-------------~ 
I OB I 41 I Timeout IENQ not received I 1 I 
r-----+----------+---------------+----------------------------------------+-------------~ 
I I 7F IDECFLAGS: 10 IInvalid 10 received in response to I I 
I I I I ID ENQ I 2 I 
I 07 r----------+---------------+----------------------------------------+-------------~ 
I I 41 I Timeout INo response received to (10] ENQ I 1 I 
~-----+----------+---------------f----------------------------------------+-------------~ 
I I 41 I Lost data, data I I I 
I I Icheck, or IText was received with error I 1 or 3 l 
I I I ov € r run I I I 
I 11 r----------+---------------+----------------------------------------+-------------~ 
I I 41 I Timeout INO text received I 1,2, or 4 I 
~-----~----------~---------------~----------------------------------------~-------------i 
IRetry Options: I 
I I 
I 1. Issue a WRITE Disconnect (TD) macro to disconnect the line., I 
I 2. Issue a WRITE Break (TB) macro to disconnect the line. I 
I 3. Issue a READ Repeat (TP) macro. I 
I 4. Issue a ReAD Inquiry (TQ) macro. I l _______________________________________________________________________________________ J 

Figure 93. Retry Options for Read Operations -- Calling (Switched Point-to-Point (BSC2] 
except 3275) 
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r-----T----------T---------------T----------------------------------------T-------------, 
I TP-Op I Completion I Other I I I 
I Code I Code I Indica tions I I I 
I (hex) I (hex) I (hex) I Meaning IRetry Options I 
~-----+----------+---------------+----------------------------------------+-------------~ I I 41 10ECFLAGS: 20 IWrong acknowledgment received in I I 
I I I Iresponse to ENQ I 1 or 4 I 
I OC ~----------+---------------+----------------------------------------+-------------~ 
I I 4lI0ECFLAGS: 40 INAK received in response to ENQ I 1 or 4 I 
~-----+----------+---------------+----------------------------------------+------------~ I 7F 10ECFLAGS: 10 IInvalid 10 received in response to IIf original I 

I I 110 ENQ loperation is I 
I I I IWrite TI, I 
I I I loption 4. I 
I I I I I 

07 I I I I If original I 
I I I loperation is I 
I I I IWrite TC, I 
I I I loption 5 I 
~-------.---+-------~-------+----------------------------------------+-------------~ 
I 7F 10ECFLAGS: 40 INAK or 10 NAK received in response to I I 
I I I 10 ENQ I 4 or 5 I 
~-------.---+---------------+----------------------------------------+-------------~ 
I 7F 10ECFLAGS: CO IWACK received in res~onse to 10 ENQ I 4 or 5 I 
~-------.---+---------------+----------------------------------------+-------------~ 
I 41 I Timeout INo response received to [ID] ENQ IIf original I 
I I I loperation is I 
I I I IWrite TI, I 
I I I I option 4 I 
I I I I I 
I I I I If original I 
I I I loperation is I 
I I I IWrite TC, I 

I I I I I opti on 5 I 
r-----+-------.---+---------------+----------------------------------------+-------------~ 
I 11 I 41 ILost data, datal (for TIV,TIVX,TTV, TTVX only) I I 
I I I check, or IText was received with error I 3 or 4 I 
I I I overrun I I I 
~-----+----~--.---+---------------+----------------------------------------+-------------~ 
, I 41 10ECFLAGS: 20 IWrong acknowledgment received in I I 
I I I Iresponse to text I 1 or 4 I 
I 25 ~-------.---+---------------+----------------------------------------+-------------~ 
I I 41 INAK in DECRESPNINAK received in response to text ,2 or 4 I 
I ~-------.---+---------------+----------------------------------------+-------------~ I I 41 I Timeout INO response received to text I 1 or 4 I 
r-----~-------.---~---------------~----------------------------------------~------------i 
(Retry Options~: I 
I I 
I 1. Issue a WRITE Inquiry (TQ) macro. I 
I 2. Issue a WRITE Continue macro to retransmit the text. I 
I 3. Issue a READ Repeat (TP) macro. I 
I 4. Issue a WRITE Disconnect (TO) macro to disconnect the line. I 
, 5. Reissue the WRITE Connect (TC) macro. I L ________________________________________________________________________________________ J 

Figure 94. RE!try Options for Write Operations (Switched Point-to-Point Line [BSC2] 
eJccept 3275) 
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r-----T-----------T---------------T----------------------------------------y-------------, I TP-Op I Completion I Other I I I 
ICode ICode I Indications I I I 
I (hex) I (hex) I (hex) I Meaning I Retry Options I 

r-----+-----------+---------------+----------------------------------------+-------------~ 
I OB I 41 I Timeout IENQ not received - the 3275 Dial has no I 1,2, or 3 I 
I I I I da ta to send I I 

~-----+-----------+---------------+----------------------------------------+-------------~ I 07 I 7F IDECFLAGS: 10 IReceived 10 ENQ did not match expected I 4 I 
I I I I 10 ENQ I I 
I ~-----------+---------------+----------------------------------------+-------------~ I I 41 I Timeout 110 ENQ not received I 5 I 

~-----+-----------+---------------+----------------------------------------+-------------~ I 11 I 7F I IEOT received after ETB in lieu of text I 6 I 

I ~----------.+---------------+----------------------------------------+-------------~ I I 7F IDECFLAGS: 02 ISense/status message received I 7 I 

I ~----------.+---------------+----------------------------------------+-------------~ 
I I 41 ILost data, datalText was received with error I 1 or 8 I 
I I I check, or I I I 
I I I overrun I I I 
I ~----------.+---------------+----------------------------------------+-------------~ 
I I 41 I Timeout INo text received I 1 or 9 I 

I ~----------.+---------------+----------------------------------------+-------------~ 
I I 41 IDECFLAGS: 01 ISTX ENQ received in lieu of text I 1 I 

~-----~----------.~---------------~----------------------------------------~-------------~ 
Retry Options: 

1. Issue a WRJTE Disconnect (TO) macro to disconnect the line. 
2. Issue a WRlTE Inquiry (TQ) macro. 
3. Issue a WRJTE Reset Monitor (TRM). Follow by issuing RESETPL if no response is 

received iI, a reasonable time. 
4. If expanded ID verification is in use, BTAM automatically disconnects the line. 

Reissue the READ Connect (TC) macro. If expanded 10 verification is not in use, 
issue a WRlTE Disconnect (TO) macro. 

5. If expanded 10 verification is in use, BTAM automatically disconnects the line 
and reissuE~s the READ Connect macro. If expanded 10 verification is not in use, 
issue a WRITE Disconnect (TO) macro. 

b. Issue WRITE: Reset Monitor (TRM) followed by READ Continue (TT) to read the sense/ 
status mes~age. 

7. Issue READ Continue (TT) to acknowledge receipt of the sense/status message and 
receive EOT. 

8. Issue a REJ.D Repeat (TP) macro. 
9. Issue a RE~D Inquiry (TQ) or READ Inquiry Monitor (TQM) macro. ------------___________________________________________________________________ ~-------J 

Figure 95. Retry Options for Read Operations -- Answering (Switched Point-to-Point 
(BSC;] 3275 only) 
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,.-----T----------T---------------T---------------------------------------,.-----------, 
ITP-Op I Completion I Other I I I 
ICode ICode I Indications I I I 
I (hex) I (hex)1 I (hex) I Meaning I Retry Options I 

~-----+----.. -----+---------------+----------------------------------------+-------------~ I OB I 41 I Timeout IENQ not received - the 3275 Dial has I 1,2, or 3 I 
I I I I no data to send I I 
~----f----·-----+--------------+----------------------------------------+-------------~ I 07 I 7F 10ECFLAGS: 40 110 NAK received I 4 I 

I ~----.• -----+---------------+--------------------------------------+-----------i I I 7F IDECFLAGS: 10 I Invalid 10 received in response to ID I 1 I 
I I I IENQ I I 
I ~----.------+---------------+--------------------------------------+--------------i I t 41 I Timeout INo response received to 10 ENQ I 1 I 

~-----+---------+---------------+----------------------------------------+-------------~ 11 I 7F larea+length IEOT received after ETB in lieu of text I 4 I 
I I-residual I I I 
I I count: EOT I t I 

~----.. -----+---------------+--------------------------------------+--------------i I 7F IDECFLAGS: 02 ISense/status message received I 5 I 

~----.------+---------------+----------------------------------------+-------------~ I 41 ILost data, datalText was received with error I 1 or 6 I 
I I check, or I I I 
I I overrun I I' 
~----.------+---------------+---------------------------------------+--------------i ,41 I Timeout INO text received· I 1 or 7 I 

~-----~----.------~---------------~---------------------------------------~-------------~ IRetry Options: I 
I I 
I 1. Issue a WRITE Disconnect (TD) macro to disconnect the line. I 
I 2. Issue a WRITE Inquiry (TQ) macro. I 
I 3. Issue a WRITE Reset Monitor (TRM). Follow by issuing RESETPL if no response is I 
I received in a reasonable time. I 
I 4. Issue WRITE Reset Monitor (TRM) followed by READ Continue (TT) to read the sensei I 
I status message. I 
I 5. Issue READ Continue (TT) to acknowledge receipt of the sense/status message and I 
I recei ve EOT: I 
I 6. Issue a READ Repeat (TP) macro. I 
I 7. Issue a READ Inquiry (TQ) or READ Inquiry Monitor (TQM) macro. I L _______________________________________________________________________________________ J 

Figure 96. Retry Options for Read Operations -- Calling (Switched Point-to-Point [BSC2] 
3275 only) 
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r-----T-----------r---------------T--------------------------------------~------------_, I TP-Op' Completion IOther I I I 
,Code ICode I Indications , I I 
I (hex) I (hex) I (hex) I Meaning I Retry Options I 
r-----+----------+---------------+----------------------------------------+-------------~ 07 I 7F 10ECFLAGS: 10 IInvalid 10 received in response to 10 I 1 I 

, I Write 'II I ENQ I I 

~----------+---------------+----------------------------------------+-------------~ 
I 7F 10ECFLAGS: 10 IInvalid 10 received in response to 10 I 2 I 
I I Write 'IC IENQ I I 

~----------+---------------+----------------------------------------+-------------~ I 7F 10ECFLAGS: 40 110 NAK received in response to 10 ENQ I 3 I 

r----------+---------------+----------------------------------------+------------~ I 7F :OECFLAGS: CO IWACK received in response to 10 ENQ I 1 I 

~----------.~--------------+---------------------------------------+-------------~ I 41 I Timeout INo response received to 10 ENQ I 1 I 
I I Write TI I I I 
~----------+---------------+---------------------------------------+-------------~ I 41 I Timeout INo response received to ID ENQ I 2 I 
I I W ri t e TC I I I 

r-----+----------+---------------+----------------------------------------+-------------~ I 11 I 41 I Lost data, datal (for TIV, TTV only) Text was received I 1 or 4 I 
I I ! check, or I with error I I 
I I I overrun I I I 
I r-----------r--------------+------------------------------------+--------~ I I 7F IFor TIV, EOT was received in lieu of I 3 I 
I I !text. For TTV, EOT was received after I I 
1 I . I ETB in lieu of text I I 
~-----+----------·r---------------+----------------------------------------+-------------~ 
I 25 I 7F IDECFLAGS: 20 IWrong acknowledgments received in I 1 or 5 I 
I I I I response to text I I 

I ~----------+---------------+----------------------------------------+-------------~ I I 7F iDECFLAGS: co IWACK response to ENQ received I 6 I 
I I IDECRESPN: WACK I I I 

I ~----------+---------------+--------------------------------------+-------------~ I I 7F 10ECRESPN: EOT IEOT response to write text I 3 I 
I I i OECFLAGS : 40 I I I 
I ~-----------r---------------+---------------------------------------+-------------~ I I 41 10ECRESPN: NAK INAK received in response to text I 1 or 7 I 

I r----------+--------------t--------------------------------------+-------------~ I I 41 DECRESPN: NAK INAK response to ENQ received I 3 I 
I I Wri te TQ I 'I 
I r----------··r---------------+---------------------------------------+-----------~ 
I I 41 Timeout INO response received to text I 1 or 5 I 
~-----J.---------..;----------------J.-----------------------_________________ J.-____________ ~ 

IRetry Options: I 
I I 
I 1. Issue a WRITE Disconnect (TO) macro to disconnect the line. I 
I 2. Reissue the WRITE Connect (TC) macro. I 
I 3. Issue WRITE Reset Monitor (TRM) followed by READ Continue (TT) to read the sensei I 
I status message. I 
I 4. Issue a READ Repeat (TP) macro. I 
I 5. Issue a WRI~E Inquiry (TQ) macro. I 
I 6. Reissue READ Inquiry or issue READ Inquiry Monitor (TQM). ~: Timeout is the I 
I usual condit:ion for the switched 3275. Use READ TQM if you do not wish to time I 
lout. RESETPL can be issued to terminate READ TQM if no response is received in a I 
I reasonable ~ime. I 
I 7. Issue a WRr~E Continue ('I'T) macro to retransmit the text. I 
L _________ -------------------------------------------.-_________________________________ J 

Figure 97. Retry Options for Write Oper"ations (Switched Point-to-Point [BSC2] 3275 only) 
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r-----T----------T--------------~--------------------------------------~------------_, I TP-Op I Completion I Other I I I 
ICode ICode I Indications I I I 
I (hex) I (hex]1 I (hex) I Meaning I Retry Options I 

r-----i----------+---------------+----------------------------------------+-------------~ I OA I 41 I Timeout INO index byte was received I 1,2, or 4 I 

r-----+----·_-----+---------------i----------------------------------------+------------~ I 09 I 7F IDECFLAGS: 04 INegative response to polling I 1,2, or 4 I 
r-----+----------+--------------_+----------------------------------------+_------------~ 
I 03 I 41 I Timeout INo terminal responded to polling I 1,2, or 4 I 
I ~---.-----+--------------+_-------------------------------+_-------~ 
I I 48 I IInitial read terminated by RESETPL I I 
I I I I macro I 1,2, or 4 I 

r-----+----------+-------------_+_-----------------------------------+----------~ I 11 I 41 IDECFLAGS: 01 ISTX ENQ sent in lieu of text I 2 I 
I ~----4_-_-+-----------+-------------------------------------_+_------------~ 
I I 41 I Lost data, data I I I 
I I I check, or I I I 
I I I overrun IText was received in error I 2 or 3 I 

I ~--4_-----+-------------_+_------------------------------_+--------~ I I 41 I I ENQ response to Read Continue I 7 I 

I ~----.. ----_+-------------+---------------------------------------+-------------~ I I 41 IDECFLAGS: 40 IText was received ending with an ENQ I 5 I 
I ~----.-----+--------------+------------------------------------_+_---------~ 
I I 7F IDECFLAGS: 02 ISense/status message was received I 6 I 
r-----4----------~---------------4---------------------------_____________ 4_ ___________ ~ 
IRetry Options: I 
I I 
I 1. Issue a READ Initial (TI) macro to poll the same or a different station. I 
I 2. Issue a WRITE Reset (TR) macro. I 
I 3. Issue a READ Repeat (TP) macro. I 
I 4. Issue a WRITE Initial (TI) macro. I 
I S. Issue a READ Initial (TI) macro (using the polling entry of the remote 3270 I 
I ~evice for which completion was posted) to receive the error status message. I 
I 6. Issue a READ Continue (TT) macro, and examine the sense/status bytes to determine r 
I what ;!lction to take. I 
'7. Probably a device problem. Retry operation from ~EAD Initial (TI). If problem " 
I recurs, issue t~ITE Reset (TR) and continue working with other devices. I L _______________________________________________________________________________________ J 

Figure 98. Retry Options for Read Operations (Nonswitched Multipoint Lines [aSe3]) 
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r-----T-----------r---------------T----------------------------------------T-------------, I TP-OplCompletionl Other I I I 
ICode ICode I Indications I I I 
l(hex)1 (hex) I (hex) I Meaning 'Retry Options I 
t-----t-----------t---------------t----------------------------------------+-------------~ 
I J 7F IDECFLAGS: 04 INAK received in response to addressing , 1,2, or 7 I 
I r----------t---------------t----------------------------------------+-------------~ 
I J 7F IDECFLAGS: 42 IRVI received in response to addressing I 1,2, or 7 I 
I 06 ~----------t---------------t----------------------------------------+-------------~ 
J I 7F IDECFLAGS: 42 IRVI received (remote 3270) I 2 or 8 I 
I ~----------t---------------+----------------------------------------+-------------~ 
I I 7F IDECFLAGS: CO IWACK received in response to addressing I 1 or 2 I 
I ~----------t---------------+----------------------------------------t-------------~ I I 41 I Timeout INo response received to addressing I 1 or 2 I 
~-----+----------t---------------+----------------------------------------+-------------~ 
I 11 I 41 IData check I (TIV, TIVX, TTY, TTVX only) I I 
I I I IText was received with error I 2 or S I 
I ~----------t---------------+----------------------------------------t-------------~ I I 41 IDECFLAGS: 40 I (TIV only) , 8 I 
I I I I Text was received ending with an ENQ I I 
~-----+----------+---------------+----------------------------------------+-------------~ I 7F IDECFLAGS: 20 IWrong acknowledgment received in I I 

I I Iresponse to text I 2 or 4 I 
~----------t---------------+----------------------------------------+-------------~ 

2S I 7F IDECFLAGS: 42 IRVI received in response to text ,2 or 6 I 
~----------+---------------+----------------------------------------+------------~ 
I 7F IDECFLAGS: co IWACK received in response to text I 2 or 4 I 

r----------+---------------+----------------------------------------+-------------~ I 7F IDECFLAGS: CO IWACK received (remote 3270) I 9 I 
~----------·t---------------+-------------------------------------+-------------1 
I 41 IDECFLAGS: 40 INAK received in response to text ,2 or 3 I 
~--.--------·t---------------+----------------------------------------+-------------. 
I 7F I DECFLAGS : 40 IEOT received in res pons e to text I 8 I 
I IDECRESPN: EOT I I I 
~----------+---------------t----------------------------------------+-------------~ 
I 41 I Timeout INo response received to text I 2 or 4 I 

t-----~----------.~---------------~---------------------------------------~------------_i 
Retry Options: 

1. Issue a WRI'rE Initial (TI) macro to address the same or a different station. 
2. Issue a WRI'rE Reset (TR) macro to terminate selection. 
3. Issue a WRI'rE Continue (TT) macro. 
4. Issue a WRITE Inquiry (TQ) macro. 
S. Issue a R~) Repeat (TP) macro. 
6. Continue normally. 
7. Issue a READ Initial (TI) macro to poll another station. 
8. Issue a READ Initial (TI) macro (Using the polling entry of the remote 3270 

device for 1~hich completion was posted) to receive the error status message. 
9. If the write operation started a printer, issue a WRITE Reset (TR) macro to reset 

the line, and continue normally. _________________________________________________________________________ -------________ J 

Figure 99. Retry Options for Write Operations (Nonswitched Multipoint Line (SSC3) 
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r---------~-·----------------------T-------------------------------------~------------, Icompletionl ()ther I I I 
I code I Indica ti ons I I I 
I (hex) 1 (hex) I Meaning IRetry Options I 

~----------+------------------------+------------------.-------------------+---------------t I 7F I ])ECFLAGS: 01 10LTEP received control of the device 11, 2, 3, or 4 1 
I I Jfollowing normal completion of the I 1 
I I I I/O operation 1 1 

r----------+------------------------+-------------------------------------+--------------~ 1 41 I])ECFLAGS: 01 10TLEP received control of the device 12, 3, or 5 1 
I I (and other error flags) I following a permanent I/O error I 1 

~----------+.-----------------------+-------------------------------------+--------------~ I 41 IDECERRST: 80 IControl unit not operational 11, 2, or 3 I 
~----------+.-----------------------+-------------------------------------+----------------t I 41 I DECERRST: 00 I Incorrect data stream 16 1 
I 1 DECSENSO: 01 1 1 1 

~----------+.-----------------------+-------------------------------------+--------------~ I 41 11DECERRST: 10 1 Integrity of the device regeneration 14 I 
1 1 Ibuffer is questionable 1 1 

.----------+._----------------------+-------------------------------------+----------------~ 1 41 IOther than above 1 I/O error 15 I 
~----------+.-----------------------+-------------------------------------+--------------i 1 44 I 11/0 request intercepted 17 1 
~----------+.-----------------------+-------------------------------------+--------------i I 48 I IRead TI canceled 11 I 

~---------~.-----------------------~-------------------------------------~--------------~ Retry Optio:ns 

1. Continue normally. 
2. Inform the system operator, and request additional information. 
~. Wait flor some interval of time before trying the next I/O operation. 
4·. Issue a WRITE TS macro instruction to reconstruct the buffer contents. 
5. FUrther use of the device is questionable, although prohibit~d. The problem pro

gram should consider the device unavailable and should consider requesting that 
diagnostics be run on the device. 

6. Check that the data stream is correct (that is, tuffer addresses are correct, 
order sequences are complete, and orders do not cause overrun). 

7. The contents of the device buffer are doubtful, tecause (1) an error occurred fol
lowing the completion of the previous I/O operation or (2) a request-for-test mes
sage was received from the device requesting that a test message be sent to anoth
er device. If the current operation is a write erase, it should be done. Other
wise, a WRITE TS macro instruction should be issued to reconstruct the buffer con
tents before doing the current operation. 

------------------------------------------------_______________________________________ J 

Figure 100. Retry Options for Local 3270 Read and Write Operations 
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ONLINE TESTING 

Online testinq is an optional BTAM faci
lity that permit!> the user to verify proper 
operation of tenninals and of the communi
cation lines tha1: link them to the computer 
and to aid in diagnosing line or terminal 
troubles. Onlint~ testing centers around 
transmission of predefined standard test 
messages, the formats of which depend on 
the purpose of the test. 

Online testinq is performed during norm
al BTAM operation. Only the cOll'.munication 
lines and terminals specified are involved; 
data transmission proceeds as usual on 
other lines. Opt~ration of the program is 
affected only to the extent of the line 
time required fOl:" test transmissions and of 
the CPU time required to process requests 
for tests. 

You may wish t~o perform certain kinds of 
online testing a~; a routine procedure, for 
example, to test line or terminal function
ing at t,he beginning of each day, or at 
intervals during the day. Other kinds of 
tests are appropl:"iate as diagnostic aids, 
and are normally performed as needed by the 
computer or terminal operator or IBM cus
tomerengineer. 

In order to have the online testing 
facility availab~_e, you must code T among 
the EROPT operands of the DCB macro 
instruction for t.he line group. 

Online testin9 is implemented somewhat 
differently for start-stop lines and for 
binary synchronous lines. 

ONLINE TESTING FOR START-STOP 
COMMUNICATIONS LINES 

For start-stop communication lines, test 
requests may be initiated only at remote 
terminals. The tests requested may involve 
message switchin9, comparing the contents 
of a test messagt! to a predefined character 
sequence in main storage, sending a string 
of characters to a specified terminal, or 
checking the IBM SELECTRIC typing element 
mechanism of a terminal printer. 

Start-stop online tests are initiated by 
transmission of t.est request messages, the 
format of which js: 

r-----T--T----T-----T------T---------T-----' 
I I I I ']'0 I UNIT I I END I 
1999991xxitypeiADDRISELECTI text ICHAR I L _____ .L __ .L ____ .L _____ .L ______ .L _________ .L _____ J 

5 2 1 1or2 10r2 Variable 1 
Field length (bytes) 
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99999 

xx 

type 

identifies this message as a test 
request. 

defines the type of test to be 
executed (see -Test Type Codes,
below). 

specifies the type of terminal from 
which the test is being requested. 
Applicable type codp-~ are: 

Code Device 
-0- 2741 

1 1030 card readp-T 
2 1050 
3 1060 
4 2740 (with or without 2760 

attached) 
5 1030 badge reader or manual 

entry unit 
6 2260 (Remote) and 2265 (Remote) 

TO ADDR 
specifies the address of the terminal 
to which the message is to be sent 
(for 2760 tests, specifies function to 
be performed). 

TO ADDR is a one-byte field for the 
IBM 1030 Card Reader and 1050, 2740, 
and 2741 terminals; it contains the 
addressing character for the selected 
terminal. For those 2740 and 2741 
terminals not using addressing charac
ters (that is, all terminals not 
equipped with station control), this 
field should contain a space character 
(in the hexadecimal representation of 
the transmission code pattern for 
space) except when a 2760 frame change 
or scan point test is performed. 

TO ADDR is a two-byte field for the 
1030 badge readers and manual entry 
units, 1060 terminals, 2260 and 2265 
terminals; it contains a two-byte code 
indicating which addressing characters 
BTAM is to send on the line. 

!,or 1030 

Code 
02 

03 
04 

26 

Addressing 
Character 

B 
C 
D 

z 



Note: Codes of 01 and 10, represent-· 
ing A and J, may not be used, as A and 
J are invalid 1030 addresses. 

For 1060. 

Code 
or-

02 
03 

26 

~,ddressing 
£'haracter 

A 
B 
C 

z 

For 276C~ 

TO ADDR contains the F-character that 
specifies the 2760 function to be per
formed. Figure 22 lists the F
charactE!rS and their meanings. 

For 2848 (2260) and 2845 (2265) 

TO ADDR is used to select the 2848 or 
2845 di!;play control unit. The 
address of a display control unit can 
be any USASCII noncontrol character 
(that is, any character in columns 3-7 
in the USASCII code chart), therefore 
allowin~J 96 possi1:le display control 
addresses. 

Actual 
Unit Address 

b ••• b~ 
01100000 
01100001 

11:11111 

01 
02 

96 

~: 'The TO ADDR code applicable to 
a particular display control unit can 
be dete.rniined from one of its attached 
display stations by specifying the 
Request Address test (test type 09) in 
the tes·t message. 

UNIT SELECT 

Note: Unit select is not applicable to 
1030, 2740, or 2741 tests; therefore, text 
can start in this position. 

For 1050 and 1060 (1 Character) 

UNIT SELECT specifies the particular 
component of the selected terminal 
that is: to receive the message, that 
is, 1052, 1053, 1055, 1062 Printer 1 
or 2, e~tc.· The appropriate unit 
select code can be determined from the 
publica.tion pertaining to the termi
nal. E'or 2760 tests, this field con
tains t~he As., A2 characters that s pe
cify amount of filmstrip movemE!nt. 
See Figrure 24. 

For 2260 or 2265 (or 1053 Attached to 
the 2848 or 2845) (2 characters) 

2260 and 2265 Display Stations and 
1053 Printers are selected by trans
mitting a predefined code in these 
character positions. The device 
selection code can be one of 25 USAS
CII noncontrol characters. 

Actual 
Unit Address 

1: ••• b~ 
1000000 
1000001 

1011000 

2260 and 1053 
attached to 
2848 

1011001 - 2265 attached 
to 2845 

1011001 - 1053 attached 
to 2845 

01 
02 

25 

26 

27 

Note: The UNIT SELECT code applicable 
to a particular 2260 display station 
can be determined from that display 
station itself by utilizing the Requ
est Address test (test type 09). 

END CHARACTER 

1030 = EOB 
1050 = EOT 
1060 = EOB 
2740 = EOT 
2741 = EOT 
2760 = EOT 
2848 = ETX 

Note: The test message is transmitted from 
a 1060 terminal by utilizing the data and 
transaction keys. The EOB character is en
tered by depressing the teller A or B key. 

TEST TYPE CODES 

01 ~essage Switching 

This test receives a message from the 
requesting terminal and transmits it to 
the terminal (on the same line) speci
fied in the test message. Note: The 
length of the message to be switched 
cannot exceed the length of the data 
area specified in the READ macro for 
the line over which the test is 
requested. 

This test sends the tilt test to the 
requested terminal. This test is 
designed to check the SELECTRIC type
writer print ball mechanism. 
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03 Rotate 

This test sends the rotate test to the 
requested terminal. This test is 
designed to check the SELECTRIC type
writer print ball mechanism. 

04 Twist 

This test sends the twist test to the 
requested terminal. This test is 
designed to check the SELECTRIC type
writer print ball mechanism. 

05 Stored Compare 

This test provides a means to compare 
the received message with a particular 
character sequence in main storage. 
rhe message ~nmain storage is compat
ible with the transmitting capabilities 
)f the terminals involved. 

The test message to be compared with 
the character sequence in main storage 
is transmitted from the terminal and 
consists of the numbers 0 through 9 
followed by the alphabet (A through Z). 
The incoming test message must specify 
the comparison characters in the same 
order as they appear in the sequence in 
main storage although not all of them 
need be specified. 

The length of the test message can
not exceed the length of the data area 
specified in the READ macro that will 
receive the message. The data area 
must be long enough to contain the 
headec information (99999. etc.), the 
characters to be compared. and the end 
character. 

Exceptions: 
1. When transmitting from any 2740 

terminal, a space character must 
precede the comparison data. This 
space character is in addition to 
the space character in the TO ADDR 
field. 

2. The stored compare test for a 1060 
is requested by entering the fol
lowing message: 

r---------------------------, 
19 9 9 9 9 0 5 3 4 2 1 0 EOBI L-_________ - ________________ J 

Comparison is then made to this 
message. Responses to this requ
est are printed only at the re
questing terminal. 

Messages received at the terminal are: 

1 If the comparison to the stored 
message is valid. the following 
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message is sent to the terminal 
specified in the TO ADDR field: 

r-----------, 
I CMF VLo-*1 L __________ J 

The character printed in the {:osi
tion of the asterisk will be the 
last character against which a 
comparison could be made. Excep
tion: The message sent to a 1060 
after a valid comparison is: 

r-----------, 
I CMP VLD I L __________ J 

If the request was received prop
erly. but an insufficient count 
was specified in the READ and thus 
no characters could be compared, a 
/ character is printed in the 
asterisk position. 

2. If the comparison to the stored 
message is invalid, the data 
received is message-switched to 
the terminal specified in the TO 
ADDR field. 

~: The Stored Compare test is not 
applicable for the 1030 manual entry 
unit or badge reader. 

06 All Characters Test 

This test provides the standard All 
Characters test for IBM Customer Eng
ineer terminal checkout and serves as a 
start-up message. Special characters 
are not used in the terminal test. 
Characters received at the terminal 
are: 

For 1030, 1060, 2848 (2260 and 1053): 

-''',lmbers: 0- 9, and alph,~bet: A-Z. 

For 1050, 2740, 2741: 

Numbers: 0-9, alphabet a-z (lower 
case), and alphabet A-Z (upper 
case) • 

07 SELECTRIC Analyzer Test 

This test provides an exercise to ana
lyze the capability of the SELECTRIC 
typewriter carrier mechanism to perform 
within specifications. When this test 
is requested. BTAM sends to the termi
nal a predefined message that exercises 
the carrier mechanism. This test is not 
applicable to a 1053 Printer attached 
to a 2848 or 2845 Display Control. 



Write at Line Address Test (2260 and 
2265) 

This test provides line selectivity 
checkout by using the first tWQ charac
ters after the UNIT SELECT field as a 
new display line code. This can be 
followed by data which is to be' 
switched to the terminal and displayed 
on the display station screen at the 
selected line. The codes and-asso
ciated display lines are: 

Code 
or-

02 
03 

12 

Display Line 
1 
2 
3 

12 

09 Request Address Test (2260 and 2265) 

This test, allows the operator at a dis
play stat~ion to determine the display 
control and display station address ap
plicable to that station. 

The TO AI)DR and UNIT SELECT fields are 
not utilized in this test message since 
the test itself provides these fields 
to the requesting terminal. ETX can be 
sent inunE!diately after the TYPE field. 

BTAM retlrrns to the requesting display 
station cl 9 character message giving 
the addrE!ssing information for that 
station. The format is: 

flC+DVxxyy 

DC+DV in<1icates that the message con
tains th~~ requested addressing informa
tion; xx and yy are the display control 
and device (that is, display station) 
addresse!; • 

~: This test provides only the TO 
ADDR and UNIT SELECT codes of the re
questing display station. It is not a 
means of getting these codes for some 
other di:splay station. 

10 Frame Change Test (2760) 

This tes-t enables an IBM Customer 
Engineer to request that a filmstrip be 
moved to a new frame. The request for 
a frame ,change test is entered on the 
2740 keyboard. BTAM uses the data in 
this message to generate the appropri
ate frame change message and sends it 
to the 2760. The Customer Engineer 
visually verifies the correctness of 
the fil~ movement. 

11 - Scan Point Test (2760) 

This test performs a filmstrip movement 
and then allows the Customer Engineer 
to probe the screen and have the hori
zontal and vertical coordinates of the 
pro ted response points printed on the 
2740 printer. The request 'for a scan 
point test is entered at the 2740 key
board. BTAM generates a frame change 
message and sends it to the 2760. The 
Customer Engineer then probes one or 
more response points, depending on the 
mode specified in the test request mes
sage. BTAM sends to the 2740 a message 
containing the coordinates of the 
response pOints probed. 

See ·Online Testing· under "IBM 2760 
Optical Image Unit -- General Informa
tion," for further information cn 2760 
online tests. 

TERMINAL TEST RESTRICTIONS 

1. A remote terminal may send a test 
request message only when the opera
tion in effect for the line is a Read 
Initial or Read Conversational 
operation. 

2. No READ macro can i-nclude the Reset 
option. For example, a READ TI or TV 
can be issued, but not a READ TIR or 
TVR, for a line over which test 
requests may be received. The line 
connection must be maintained during 
the terminal test (the Reset option 
causes BTAM to break the connection). 

3. The user program input area must be 
long enough to accommodate the entire 
test message. The response to polling 
must be read into the first byte of 
this area. If dynamic buffering is 
used there is an additional restric
tion: the data area of the first 
buffer in the chain must contain all 
of the characters in -the test request. 

4. To request a test from a 1030 badge 
reader, the badge reader must be wired 
to read out the entire 10 columns of 
the badge (refer to publications about 
the IBM 1030). 

5. The transaction code received from a 
1030 is not included as part of the 
test request. 

6. All 1030 tests require a 1033 Printer 
on the same line as the requesting 
terminal. The printer address must be 
specified in the TO ADDR field. 
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7. The terminal tests wilL not test 1035 
Badge Readers or 1030 Badge Readers in 
a 1035 environment. 

8. If insufficient storage is available 
for the test pattern, the request will 
be switched to the terminal specified 
by the TO ADDR field. 

ONLINE TESTING FOR BINARY SYNCHRONOUS 
COMMUNICATIONS LINES 

Online tests for BSC lines may be 
requested by the central computer, by 
remote stations, or both, depending upon 
the type of test and the line and station 
configuration. There are 34 types of 
tests, not all of which apply to all 
configurations. 

Online testing is available for all 
types of remote BSC stations. For System/ 
370-to-System/370 operation, both computers 
may run under BTAM with the online test 
facility, or one may run under BTAM and the 
other under an online diagnostic program. 
Operation between System/370 and an 1800, 
2715, 2770, 2780, 2972, or remote 3270 
requires the System/370 to run under BTAM 
or an online diagnostic program. For 
System/370 to System/3 or 1130 operation, 
the Systeml370 must run under BTAM, and the 
System/3 or 1130 must run under an online 
diagnostic program. 

In Systeml370-to-System/370 operation, 
either computer may initiate online tests. 
In operations between the central computer 
and a System/3, ll30, 1800, 2770, or 2792, 
the central computer cannot initiate the 
online test except for a test type of O. 
In operations between the central computer 
and a 2715, only -the 2715 can initiate an 
online test. In operations between the 
central computer ,lnd a remote 3270, any 
remote terminal on the same line can initi
ate an online test of the remote 3270. 

When the centra.l computer initiates the 
test with a 2780, the 2780 mode switch must 
be set to either Print or Punch pOSition if 
the 2780 is on a point-to-point line. 

Tests are requested at a remote station 
by sending to the central computer a mes
sage having a special format, called a 
request-for-test (RFT) message. The method 
of sending the RFT message differs for the 
various types of J:emote station. For a 
2780, the RFT mes~iage is punched in a card. 
For an 1130 or System/3, the message is 
sent by a diagnos1:ic program. For a remote 
3270, (1) the cursor is positioned at the 
top left of an unformatted screen (by pres
sing the CLEAR key and then the RESET key, 
for example), (2) the text of the RFT mes
sage (test type, number of times, length of 
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address, selection address) is entered by 
means of the keyboard, and (3) the TEST 
REQUEST key is pressed to frame the text 
with control characters (SOH I / STX and 
ETX). The selection address is omitted for 
the switched 3275; see -Formats of RFT, 
Test, and Console Messages- in this sec
tion. For a System/370, it is sent by 
neans of an ONLTST (Online Test) macro 
instruction coded within the user program, 
as explained below. 

To request a test at the central comput
er, the Frogrammer codes an ONLTST macro 
instruction in the program at the point at 
which the test is to be performed. The 
CNLTST macro generates the proper RFT mes
sage and sends it to the remote computer or 
terminal specified in the ONLTST macro. 

The format of the RFT message is the 
same whether it is sent by the central com
puter or is received by the central comput
er from a remote computer or terminal. The 
format is shown below under -Formats of 
RFT, Test, and Console Messages.) 

Transmission of an RFT message is fol
lowed by one or more transmissions of test 
Iressages. The RFT message contains a field 
called the X field, which contains a code 
indicating the type of test to be per
formed. The code, from 00 to 34, governs 
the sequence of I/O operations compriSing 
the test and determines the content of the 
test message. 

TYPES OF TESTS 

Type 00 

For this type of test the requesting sta
tion sends an RFT message, immediately fol
lowed by a test message, or a sequence of 
test messages, the content of which is 
user-specified. The test message is sent 
the number of times specified in the Y 
field of the RFT message, which may be from 
one to 99. For example, if you specify a Y 
value of 5, the requesting station sends 
the RFT message, followed by five consecu
tive transmissions of the same test mes
sage. The computer or terminal that 
receives the RFT and test message responds 
with an acknowledgment after each message. 

For this type of test, the requesting 
station may be the central computer except 
when the remote station is a 2715 Modell, 
or any type of remote station. When the 
requesting station is a 2770,2780, or 2972, 
however, the operation differs somewhat. 
First, the test message is sent not as a 
separate message following the RFT message, 
but as a part of the RFT message itself. 
Second, the Y field of the RFT message can 
only be coded as one, since the RFT mes-



sage, including the message text, is sent 
only once. 

Another rE~striction applies when the 
station receiving the RFT message is a 2110 
or 2180. ThE~ job switch (2110) or mode 
switch (2180)1 must be set to permit the RFT 
message to bE~ received at the printer, card 
punch, paper tape punch (2170), or display 
(2710), unless the text contains component 
selection characters. 

The requesting station may not be a 
remote 3210 display station. 

Type 01 

For this typ~:! of test, the requesting sta
tion sends all RFT message that includes 
user-specifi~:!d text characters. The sta
tion receiving the RFT message acknowledges 
it, prepares a test message containing the 
text characters from the RFT message, and 
sends the test message the number of times 
specified in the Y-field of the RFT message 
-- from 1 to 99. The station receiving the 
test messages (that is, the station that 
sent the tes1t request) responds with an ac
knowledgment after each test message. 

For this 1:ype of test, the requesting 
station may be the central computer only if 
the remote s1:ation is a System/310. The 
requesting st.ation may be any type of 
remote station. If the requesting station 
is a 2770 or 2180, its job switch (2110 or 
mode switch (2180» must be set to permit 
the test messages returned from the central 
computer to lbe received at the printer, 
card punch, paper tape punch (2710), or 
display (2710), unless the text contains 
component selection characters. 

Note that in type 00 tests, the request
ing station 4:11so sends the test messages, 
and receives acknowledgments in reply, but 
in type 01 tlests the requesting station 
receives test. messages in reply. 

Types 02-34 

For these types of tests, the requesting 
station sends an RFT message. Unlike tests 
of types 00 .and 01, the RFT message neither 
contains nor is followed by a test message. 
Instead, the X field of the RFT message 
indicates to the receiving station which of 
33 BTAM-defined standard test messages it 
is to return to the requesting station. 
When BTAM re,cei ves the RFT message, it 
examines the X and Y fields, selects the 
test message designated by X, and sends it 
y times. Th,e contents of test messages for 
each type of test are given below under 
"Formats of RFT, Test, and Console 
Messages." 

For this type of test, the requesting 
station may be the central computer only if 
the remote station is a System/310 using 
OS/VS BTAM. The requesting station may 
also be any type of remote station. If the 
requesting station is a 2110 or 2180, its 
job switch (2110) or mode switch (2180) 
must be set to permit the test messages 
sent from the central computer to be 
received at the printer, card punch, paper 
tape punch (2710), or display (2110), 
unless the text contains component selec
tion characters. 

Note: Set the 2180 'Online Test' switch to 
the on position. This will suppress the 
generation of an STX character preceding 
the RFT message. 

BTAM RESPONSES TO REQUEST-FOR-TEST MESSAGES 

BTAM recognizes and responds to any RFT 
~essages received from a remote computer or 
terminal provided that: 

1. The online test facility is available 
(you have coded T among the EROPT 
options in the DeB macro for the line 
group). 

2. The RFT message was received on a Read 
Initial (TI) operation. If the device 
to ce tested is part of a remote 3210 
display system, the RFT message may 
have been received on a Read Continue 
(TT) operation or (for BSC2) on a Read 
Connect (TC) operation. 

3. The length of the input area specified 
by the READ macro is at least 300 
bytes for test types 02-34. If buf
fering is used, the entire 300-byte 
area must be contained within one 
buffer. For test types 02-34, if the 
area is less than 300 bytes, BTAM 
returns an EDT instead of a test mes
sage. The EOT e.nds the test before 
any test messages are sent. For test 
types 00 and 01, no check is made to 
determine the length of the input 
area; instead the length specified in 
the READ macro is used. Ensure that 
the area is large enough to accommod
ate the text data in the RFT message 
or the test message that follows the 
RFT message. Otherwise lost data and 
timeout errors will result. 

4. The RFT message was received without 
error. 

The remote computer or terminal may send 
an RFT message only when the BTAM program 
has a Read Initial operation pending on the 
line over which the RFT message will be 
received, unless the device to be tested is 
~art of a nonswitched remote 3210 display 
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system, which call send an RFT message on a 
Read Continue opt!ration. If the remote 
3270 is a switched 3275, the RFT message 
can be received on a Read Initial, Read 
Continue, or Read Connect operation. When 
BTAM recognizes t.he message received by a 
Read Initial operation as an RFT message, 
the Read operation is not posted complete 
as it is for non-RFT messages. Instead, 
control is given to the online test logic, 
which examines the RFT message, generates 
the requested test message in the area 
specified in the READ macro, and sends the 
test message to t.he requesting computer or 
terminal (or other specified destination, 
for multipoint lines). If the RFT message 
specified a type 00 test, only a response 
is returned to th.e requesting computer or 
terminal, as explained previously. Follow
ing transmission of the test message the 
requested number of times, the online test 
logic sends an EOT character for non
switched lines, clr DLE EOT (and disables 
the line) for switched lines, then restarts 
the program at the Read Initial operation 
that received the RFT message. 

When an RFT me·ssage is received for a 
nonswitched remote 3270 display station on 
a Read C9ntinue operation, BTAM gives con
trol to the online test logic, which 
generates and sends the test message and 
then posts the Read Continue operation com
plete and places an EOT in the input area 
specified in the read operation. 

When a RFT message is received for a 
switched remote 3275 display station on a 
Read Continue operation, the test message 
is transmitted the specified number of 
times and is followed by Write Reset. The 
response to the Write Reset is tested by 
BTAM with possible results as follows: 

• If the response is ENQ (the switched 
3275 has text data to send), BTAM 
restores the Read Continue operation. 

• If the response is DLE EOT (a discon
nect signal), BTAM sets up the Read 
Continue, does not issue it, puts DLE 
EOT in the user's buffer, and posts the 
operation complete with a X'7F'. 

• If there is no response (timeout no 
more data to send), BTAM retries up to 
25 times. If there is still no 
response, BTAM sets up the Read Con
tinue but does not issue it, puts the 
sense and CSW status information in 
DECSENSO and DECCSWST fields of the 
DECB (to indicate timeout), turns on 
the -3275 Dial RFT Error" bit 
(DECERRST, bit 7), and posts the opera
tion complete with a X'41'. 

• If there is an error other than time
out, BTAM retries up to seven times. 
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If the condition presists, the timeout 
actions described above are followed. 

Notes: 
--l-.--Test mode will not be entered until 

the RFT message is received correctly 
and positively acknowledged and until 
the proper positive response (ACK-O) 
to selection or line bid is received. 
If a positive response to selection 
(ACK-O) is not received initially or 
after seven retries, the test will be 
terminated. 

2. Once test roode has been entered, if 
one or more WACK responses are 
received, the transmitting station 
will respond to each WACK with an ENQ, 
until the regular positive response is 
received. The number of WACKs that 
will be accepted is 25; if more than 
this number are received consecutive
ly, the online test is terminated. 

3. When a test message is requested for a 
remote 3284 or 3286 printer, the RFT 
message should specify that the test 
message be sent only once. This 
avoids wasting line time, since the 
test message appears only once on a 
remote 3270 printer even though 
attempts are made to send it more than 
once when the Y field of the RFT mes
sage is greater than one. 

BTAM INITIATION OF REQUEST-FOR-TEST 
MESSAGES 

As mentioned previously, you may initiate 
online tests by coding the ONLTST macro 
instruction in your program. ONLTST causes 
the online test logic to prepare an RFT 
rr.essage, send it, send or receive test mes
sages (depending on test type), receive or 
send appropriate acknowledgments, and accu
mulate and display on the central computer 
console the results of the test. The 
ONLTST macro is described below. Message 
formats for each type of test are g~ven 
under ftForroats of RFT, Test, and Console 
rr.essages. " 

ONLTST (Online Test) Macro Instruction 

The ONLTST macro instruction is used to 
send a request-for-test (RFT) message on a 
binary synchronous communication line. It 
provides the information necessary to build 
the RFT roessage, generates the linkage to 
the online test routine, and causes the RFT 
message to be sent. 

The Write operation executed by the 
ONLTST macro is similar to a Write Initial 
operation; the ONLTST macro must therefore 
be used in the same manner. That is, it 
may appear in your program only where a 



Write Initial macro could appear. ONLTST 
may be issued only when the computer or 
terminal that is to receive the RFT message 
is capable of recognizing it as such and 
acting accordingly. For example, if the 
computer that is to receive the RFT message 
is operating under BTAM, ONLTS:r may be 
issued only when the corresponding opera
tion at the receiving computer is a Read 
Initial or Rei!d Connect operation for which 
the input are,a length is at least 300 
bytes. 

Upon compl,etion of an online test on a 
switched point-to-point line, BTAM breaks 
the line connection. 

After issuing an ONLTST macro, you must 
issue a WAIT or TWAIT macro (or otherwise 
test for completion of the online test) 
before starting any other Read or Write 
operation for the line. 

After execution of the ONLTST macro, 
control is returned to the next sequential 
instruction in the user program. 

Note: ONLTST cannot be issued to initiate 
a test between the central computer and an 
IBM 2715 or a nonswitched or switched 
Lemote IBM 3270. 

r--------T------T-------------------------, 
I IOpe:ra-1 I 
I Name Itio'n I Operands I 
~--------+---.---+-----------------------~ 
I (symbol 1 I ONLTSTIDECB=decb addretis, I 
I I IX=type of test, I 
I I I Y=no. of transmissions, I 
I I I DCB=dcb address, I 
I I IAREA=rft message area I 
I I I (, TEXT=user text area, I 
I I ILENGTH=user text length] I 
I I 1[, ENTRY=list address] I 
I I I [,RLN=line number] I L ________ ~ ______ ~ _______________ • _________ J 

DECB 

x 

Y 

DCB 

specifiE~s the address of the data 
event control block for the line on 
which the online test is to be 
performE~d. 

specifiE!s the type of test to be per
formed. Permissible values of X and 
their m~:!anings are tabulated below, 
under "Formats of RFT, Test, and Con
sole Me~;sages.· 

specifi4:!s the number of times the test 
message is to be transmitted. Y may 
be from 1 to 99. 

specifi4:!s the address of the data con
trol block for the line group. 

AREA 

TEXT 

specifies the address of the area from 
which the RFT message is to be sent. 
The online test routine formats the 
RFT message in this area and also 
reads into it the responding test mes
sages, for test types 01-19. For type 
00, BTAM moves the data comprising the 
test message into this area. For test 
type 00 or 01, this area must be large 
enough to receive the expected test 
message. For test types 02-22, this 
area must be at least 300 bytes long. 
If tuffering is used, the entire area 
must be contained within one buffer. 

specifies the address of the user
defined test message where X (test 
type) equals 0 or 1. For non
transparent text, you must begin and 
end the text with the appropriate 
framing characters (STX and ETX); for 
transparent text, you supply only DLE 
STX at the beginning of the text; BTAM 
provides the DLE ETX at the end of the 
message. Some amount of text data 
must be specified when the X operand 
is 0 or 1. For other values of X, 
this operand is not required, and is 
ignored if coded. The contents of 
this area are not destroyed by ONLTS 
and may be used for successive tests 

LENGTH 

ENTRY 

RLN 

specifies the number of text charac
ters in the RFT message, where TEXT is 
specified. This operand must be coded 
if the TEXT operand is coded. 

specifies the address of the address
ing or 10 list (OPENLST, DIALST, or 
BSCLST types). The list must contain 
only one entry. A calling list, not 
an answering list, must be specified 
if the line is switched point-to
point. This operand is not used for 
online tests on pOint-to-point lines. 

specifies the relative line number of 
the line within the line group on 
which the test is to be performed. 

Notes: 
--l-.--No ONLTST macro may be issued for a 

line until a data event control block 
has been established for that line by 
means of a READ or WRITE macro in list 
o~ standard format. 

2. In an online test between a System/370 
and a 2770, test messages sent to the 
2772 control unit cannot exceed a 
length of 128 bytes, unless the 2772 
has the Expanded Buffer feature, in 
which case the maxiroum length is 256 
bytes. 
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Return codes: After an ONLTST macro is 
issued, BTAM sets register 15 to zero if no 
error was detected. If an abnormal condi
tion is detected, the online test operation 
is not started, and control is returned to 
your program at the instruction following 
the ONLTST macro. A return code in regist
er 15 indicates the error. Bits 0 through 
23 are zero; bits 24 through 31 contain one 
of the following error codes in hexadecimal 
notation. (Code OC is issued for the 
ONLTST macro itself; the other codes result 
from errors occurring when the online test 
routine executes a Write operation.) 

04 Busy. The specified line is busy with 
a previously requested Read or Write 
operation. 

08 Invalid RLN. The relative line number 
specified in ONLTST is zero or exceeds 
the number of lines in the line group. 

OC Invalid test type or transmission 
count. The 'J'alue specified by the X 
operand is u.:'ldefined, or the value 
specified by the Y operand exceeds 99. 

10 The skip bit of the addressing list 
entry specified by the ENTRY oper~nd is 
on. 

14 A line error occurred during Open. 

18 Online test facility was not specified 
in the EROPT operand of the DCB macro. 

Note: All nonzero return codes indicate 
that noVO opera.tion was initiated; there
fore the program must not issue a WAIT or 
TWAIT macro for an ONLTST macro that 
resulted in a nonzero return code. 

Completion Codes: On completion of an on
line test operat~on, a completion code is 
set in the high-order byte of the event 
control block for the line being tested. 
The code, in hexadecimal notation, indi
cates the nature of the completion: 

7F Normal completion: Channel end and 
Device end. 

41 Operation completed with I/O error: 
The DECB for the line does not contain 
error indica t:ors when this occurs. The 
operator at t.he computer executing BTAM 
recei ves a mE!ssage indicating the 
nature of the error. It is suggested 
that the use! program check the comple
tion code and if it is 41, issue a 
Write-to-opelator-wi th-reply (WTOR) 
macro to permit the operator to deter
mine what further action should be per
formed (for E~xample, retry the online 
test by reis~;uing the ONLTST macro, or 
indicate to t.he user program that no 
further Read or Write operations can be 
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performed on that line). In the latter 
case the operator can, after the error 
condition has been cleared, notify the 
program that I/O operations may be 
resumed. ) 

FORMATS OF RFT, TEST, AND CONSOLE MESSAGES 

Request-For-Test Messaqes 

An RFT message has one of three formats. 

For type 00 tests except for RFT messages 
from a 2770 or 2180: 

r-----T-----T-----T---~----------T-------_, 
I SOH II X I YIN I ADDR ISTX ETX I L _____ L _____ ~ _____ L~ __ L __________ ~ _______ _J 

2 2 2 1 0-9 2 
Field length (bytes) 

For type 01 tests and for type 00 RFT mes
sages from a 2170 or 2180 and type 02-22 
tests requested from a station other than a 
remote 3210: 

r-----T-----~-----~---T----------T-------_, 
ISOH II X I YIN I ADDR I Text I L _____ L _____ ~ _____ L ___ L __________ ~ _______ _J 

2 2 2 1 0-9 variable 
Field length (bytes) 

For type 23-34 tests requested from a non
switched remote 3210: 

,------T---T---T-----T-----T---T-----~--_, 
ISOH I I / ISTXI X I YIN I AD DR lETXI L ______ L ___ L ___ L ____ -L _____ L ___ L ______ L ___ J 

211 2 214 1 
Field length (bytes) 

For type 23-34 tests requested from a 
switched 3215: 

r-----T----~----~-----T-----T-----T-----' 
ISOH II / I STX I X I YIN I ETX I L _____ L _____ ~ ____ L _____ L __ ---~ _____ ~ ___ J 

2112211 
Field length (bytes) 

SOB I 

/ 

x 

Y 

identifies the message as an RFT 
message. 

identifies the message as an RFT mes
sage from a remote 3210. 

specifies the test type (00-34). X is 
a two-byte zoned decimal field. Tests 
23-28 are for switched and nonswitched 
3210 devices using EBCDIC transmission 
code; tests 2~-34 are for switched and 
nonswitched 3210 devices using ASCII 
transmission code. 

specifies the number of times (0-99) 
the test message is to be sent. Y is 



N 

ADDR 

Text 

a two-byte zoned decimal field. If X 
equals 0, and the remote station is a 
2770, 2780, or 2972, Y must equal "1, 
because these stations transMit only 
the RET message, not separate test 
messages. If the test message is to 
be sent to a remote 3284 or 3286 
printer I' Y should equal one, since the 
test message appears only once on a 
remote :J270 printer. 

specifies the length (0-9) of the ADDR 
field. Code N as 0 and omit the ADOR 
field fc)r tests over point-to-point 
lines, unless component selection 
characters are desired in the ADDR 
field. Al"tlays code U as 0 for the 
switched. 3275 display station: for the 
nonswi tlched mul tipoin t 3270 configura
tion, code N as 4. 

containls the address of the station or 
device 'to which the test message is to 
be sent, or (for 2770), component 
selectilon characters (DC1, DC2, or 
DC3). :For a multipoint configuration, 
the ADDR field contains the selection 
address of the unit to which the test 
message is to be sent. (For the 
remote 3270, for example, 61Cl would 
be entered as the hexadecimal form of 
the selection address for EDCOIC de
vice 1 on control unit 1. See Figures 
48 and 49 for other remote 3270 control 
unit and device addresses.) This need 
not be the same unit that sent the RFT 
message. For a point-to-point con
figuration, the ADDR field contains 
the required component selection 
sequence, for example, ESC x, where x 
indicates the component to be 
selected. This sequence is limited to 
two characters. The AnDR field is not 
present if N=O. 

is the data and framing characters to 
be sent when X (test type) equals 00 
or 01. For nontransparent text the 
data characters must be framed by STX 
or ~TX. For transparent text the data 
characters must be framed by OLE STX 
and DLE, ETX. 

Test r·1essage:s 

The contents, of test messages are deter
mined by the X field (test type) of the RFT 
messaqe that~ initiates transmission of the 
test message. The values, of X, the con
tents of the corresponding test message, 
and the conf:igurations for which the test 
types are valid, are as follows: 

~ For this test type, the test message 
is sent Y times, except for an RFT 
message from a 2770 or 2780, in 
which case the text is sent as part 
of the RFT message, not separately 

X-Ol 

(RFT messages from a 2770 or 2780 
must specify a Y value of 1). The 
RFT and test messaqes are acknowl
edged by OLE, ACK-l if received 
without errors, by NAK if a data 
check is detected, and are not 
responded to at all if any other 
ending condition is detected. The 
RFT message and the following test 
messages (or included text data) can 
be received from any type of remote 
BSC station: System/370, System/3, 
1130, 1800, 2715, 2770, 2780, and 
2972. 

Note: If this test type is speci
trea, the size of the input area 
specified by the Read Initial opera
tion that receives the RFT message 
(by means of the OECB length para-
meter) must be larqe enough to 
receive the entire RFT message, 
including the text portion. 

For this test type, the content of 
the test message is identical to the 
text portion of the RFT message, 
including the framing characters. 
The text is transmitted Y times. 
This message may be sent to any type 
of remote BSC station: System/370, 
System/3, 1130, 1800, 2715, 2770, 
2780, and 2972. 

For the remaining test types, the-text of 
the test message is predefined by the on
line test routine. 
X=02 Transparent EBCDIC Hessage: 

OLE STX ••• Text ••• OLE ETX 
The text consists.of all 256 EBCDIC 
codes in collating sequence order. 
This message may be sent to a 
System/370, System/3, 1130, 1800, 
2715, and 2770. 

X=03 Transparent USMCII l1essage: 

X=04 

DLE STX ••• Text... OLE ETX 
The text is in USASCII code (high
order bit always zero), and consists 
of all 128 USASCII codes in collat
ing sequence order. This message 
may be sent only to a System/370. 
Normal EBCDIC Message: 

STX SYN SYN ••• Text ••• ETX 

The text is in EBCDIC code, and con
sists of the 245 non-data link con
trol characters. The characters 
excluded are SOH, STX, ETX, ETB, 
EOT, ENQ, ACK, NAK, SYN, US, OLE. 
This message may be sent to a 
System/370, System/3, 1800, and 
2770. (The text includes several 
terminal control characters, such as 
CR, UT, 'IT, and FF, that, when sent 
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to an out~ut device, cause the asso
ciated function to occur, if the 
device is capable of performing that 
function. For example, the HT or FF 
character3 in text sent to a termi
nal printer will cause the printer 
to execute the horizontal tab and 
forms feed operations, if the print
~r is so ~quipped.) 

Normal USASCII Message: 

STX SYN SYN ••• Text... ETX 

The text is in USASCII code and con
sists of ~he 117 non-data link con
trol characters. The excluded 
character:3 are the same as for X=04. 
This message may be to a System/370, 
Sy~tem/3, 1800, 2770, and 2780. 
(The text includes several terminal 
control characters, such as CR, aT, 
VT, and FF, that, when sent to an 
output device, cause the associated 
function 1:0 occur. if the device is 
capable of performing that function. 
For example, the HT or FF characters 
in text sHnt to a terminal printer 
will cause the printer to execute 
the horizontal tab and forms feed 
operations, if the printer is so 
equipped. ;. 

Alphameric USASCII Message: 

STX SYN SYN ABC 0 E F G H I J K 
L M N 0 P Q R 5 T U V W X Y Z 0 1 2 
3 4 5 6 7 8 9 ETX 

This message may be sent to a 
System/370, Systero/3, 1800, 2770, 
and 2780. 

USASCII Printer Message: 

STX ESC Q ABC D E F G H I J ~ L M 
N 0 P Q R STU V W X Y Z 0 123 4 
5 6 7 8 9 ETX 

This messa.ge is used to test the IBM 
2780 printer. It may also be sent to 
a System/370, 1800, and 2972; these 
stations treat the ESC Q sequence 
(printer selection code) as data. 

USASCII Punch Message: 

STX ESC ~ ABC 0 E F G H I J K L M 
N 0 P Q R STU V W X Y Z 0 1 2 3 4 
5 6 7 8 9 ETX 

This message is used to test the IBM 
2780 card punch. It may also be 
sent to a System/370, 1800, and 
2972; these stations treat the ESC 4 
sequence (punch selection code) as 
data. 
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Transcode Printer Message: 

STX ESC / ABC 0 E F G B I J K L M 
N 0 P Q R STU V W X Y Z 0 1 2 3 4 
5 6 7 8 9 ETX 

This message is coded in Transcode 
and is used to test the IBM 2780 
printer. It is valid only for a 
2780 on a switched line or a non
switched multipoint line. 

Transcode Punch Message: 

STX ESC 4 ABC 0 E F G H I J K L M 
N 0 P Q R STU V W X Y Z 0 1 2 3 4 
5 6 7 8 9 ETX 

This message is coded in Transcode 
and is used to test the IBM 2780 
card punch. It is valid only for a 
2780 on a switched line or a non
switched multipoint line. 

Transcode Message: 

STX SYN SYN ABC 0 E F G H I J K L 
M N 0 P Q R STU V W X Y Z 0 1 2 3 
4 5 6 7 8 9 ETX 

This message is coded in Transcode 
and may be used to test either the 
card punch or the printer of an IBM 
2780. It is valid only for a 2780, 
on any type of line configuration. 

EBCDIC Printer Message: 

This message has the same content as 
the Transcode printer message, X=09, 
except coded in EBCDIC. This mes
sage is used to test the IBM 2780 
printer. It may also be sent to a 
System/370, 1130, 1800, and 2972: 
these stations treat the ESC / 
sequence (printer selection code) as 
data. 

EBCDIC Punch Message: 

This message has the saroe content as 
the Transcode punch message, X=10, 
except coded in EBCDIC. This mes
sage is used to test the IBM 2780 
card punch. It may also be sent to 
a System/370, 1130, 1800, and 2972: 
these stations treat the ESC 4 
sequence (punch selection code) as 
data. 

EBCDIC Alphameric Message: 

This message has the same content as 
the Transcode message, X=ll, except 
coded in EBCDIC. This message may 
be used to test either the card 
punch or the printer of an IBM 2780. 



It may also be sent to a System/370, 
System/3, 1130, 1800, and 2770. 

EBCDIC Weak Pattern Message 

STX SYN SYN ••• text ••• ETX 

The text consists of 74 NUL (X'OO') 
charqcters, followed by six SYN 
(X'32') characters. This message 
may be~ sent to a System/370, System/ 
3, 1130, 1800, 2770, and 2780. 

(This test type is intended for use 
by the IBM CUstomer Engineer to test 
for pX'oper functioning of the data 
set clock (for switched lines) or 
business machine clock (for switched 
or nOIlLswitched lines).) 

EBCDIC Weak Pattern Message 

STX S1I~N SYN ••• text. • • ETX 

The text consists of 40 bytes of 
X'AA'. followed by 40 bytes of 
X'SS'. This message may be sent to 
a System/370, System/3, 1130, 1800, 
2770, and 2780. 

(This test type is intended for use 
by the IBM CUstomer Engineer to test 
for proper functioning of the data 
set clock (for nonswitched lines).) 

Transc::ode Weak Pattern Message 

STX SYN SYN ••• text ••• ETX 

The text consists of 80 SOH (X'OQ') 
characters. This message may be 
sent c)nly to a 2780. This test type 
is intended for use by the IBM Cus
tomer Engineer to test for proper 
functioning of the data set clock 
(for switched lines) or business 
machine clock (for nonswitched 
linesl. 

Transcode Weak Pattern Message 

STX SYN SYN ••• text ••• ETX 

The t,ext consists of 40 N's (X'lS'), 
follo'wed by 40 ESC (X' 2A') charac
ters. This message may be sent only 
to a 2780. 

(This test type is intended for use 
by the IBM CUsto~er Engineer to test 
for proper functioning of tbe data 
set clock (for nonswitcbed lines).) 

EBCDIC Weak Pattern Message (DLE SYN 
Insertion) 

DLE STX ••• text... DLE ETX 

The text consists of 280 NUL (X'OO') 
characters, followed by 10 SYN 
(X'32') cbaracters. This message 
may be sent to a S/370, System/3, 
1130, 1800, and 2715. 

Transparent EBCDIC Message 

DLE STX ••• text... DLE ETX 

The text consists of the characters 
U through Z, 0 through 9, and X'OO' 
through X'3F' (a total of 80 charac
ters). This message may be sent to 
a S/370, 1800, 2770, and 2780. 

Transparent EBCDIC Message 

DLE STX ••• text.~. DLE ETX 

The text consists of the characters 
A through Z, 0 througb 9, and X'OO' 
througb X'S3' (a total of 120 chara
cters). Tbis message may be sent to 
a S/370, 1800, 2770 and 2780. 

Transparent EBCDIC Message 

DLE STX ••• text... DLE ETX 

The text consists of the characters 
A through Z, 0 through 9, and X'OO' 
through X'6B' (a total of 144 chara
cters). This mess~ge may be sent to 
a S/370, 1800, 2770, and 2780. 

The two SYN characters following the STX 
in nontransparent test messages are present 
to allow space for a component selection 
address, if required in a point-to-point 
configuration. If a component selection 
address is not required in the message, the 
SYNs are transmitted, but are deleted ty 
the receiving station. 

3270 Basic Test Message (EBCDIC) 

This test message checks all 
alphameric characters at a display 
station or printer. It checks the 
sue of the WCC to sound the auditle 
alarm and allows attribute field 
specification to be checked at a 
display station. It starts a 
printer, printing 40 characters to 
a line. 

3270 Model 1 Align Test Pattern 
(EBCDIC) 

This test pattern checks position 
alignment for the 480-character 
display station. It also checks 
the wcc for sounding the audible 
alarm. It starts a printer, print
ing 40 characters to a line. 
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3270 Mod~l 2 Align Test Pattern 
(EBCDIC) 

This tes·: pattern checks position 
alignmen':. for the 1920-character 
display Btation. It also checks 
the WCC for sounding the audible 
alarm. It starts a printer, print
ing 80 characters to a line. 

3270 Orders Test Message (EBCDIC) 

This test~ message checks 3270 
orders (for example, SF and SBA), 
checks the WCC for sounding the 
audible alarm, and uses high and 
normal intensities. It starts a 
printer, printing 64 characters to 
a line. 

3270 Universal Character Set Test 
Pattern (EBCDIC) 

This test pattern, which is mainly 
intended for the printer, checks 
several solid lines of alphameric 
print cor::.taing the universal char
acter set. It checks the WCC for 
starting the printer and prints 132 
characters to a line (honoring NL 
and EOM orders). (If issued to a 
display station, it checks the WCC 
for sounding the audible alarm.) 

3270 NL/EOM Test Pattern (EBCDIC) 

This test pattern, which is mainly 
intend~d for the printer, checks 
the end of message (EOM) order and 
mUltiple new-line (NL) orders. It 
checks the WCC for starting the 
printer and prints 132 characters 
to a line. (If issued to a display 
station, it checks the WCC for 
sounding the audible alarm.) 

X=29-34 3270 Test Messages and Patterns 
(ASCII) 

These tes':. messages and patterns 
correspond to types 23-28. ASCII 
transmission code is used instead 
of EBCDIC. 

Figure 100 shows the types of online 
tests that can be used for each type of 
remote station, except 3270 display sta
tions and printer:3. 

Figure 102 shows the types of online 
tests that can be used for each remote 3270 
display station or printer. Information 
pertaining to the 3275 applies both to the 
nonswitched 3275 and to the switched 3275 
(equipped with the dial feature). 

Console Messages 

The online test facility prints on the con
sole typewriter of the central computer the 
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results of an online test. Messages are in 
one of two formats: For messages reporting 
the results of BTAM-transmitted test mes
sages, or of a BTAM-transmitted RFT message 
specifying a test type (X field) of 00: 

r-----------------------------------------, IIEC8071 cuu ONLINE TEST xx yy tt nn I 
I ii ••• ii I L ________________________________________ -J 

For messages reporting the results of test 
messages received by BTAM from a remote 
computer or terminal: 

r-----------------------------------------, IIEC808I cuu ONLINE TEST xx yy tt 11 dd I L ______________________ --_________________ J 

The meanings of the message fields are: 

cuu 

xx 

yy 

tt 

nn 

ii 

11 

dd 

indicates the address of the line 
(channel and unit) 

indicates the test type (X field of 
the RFT message). 

indicates the number of transmissions. 
For IEC807I messages, this value is 
obtained from the N field of the RFT 
message. For IEC808I messages, this 
value is accumulated by the online 
test routine as each test message is 
received by BTAM. 

indicates the number of occurrences of 
timeout errors. 

is the number of NAK responses to 
BTAM-transmitted test messages. 

is the terminal identification 
sequence. This is printed for tests 
on multipoint lines. 

indicates the number of occurrences of 
lost-data errors. 

indicates the number of occurrences of 
data check errors. 

ONLINE TESTING FOR LOCAL 3270 DISPLAY 
SYSTEM 

Online tests for local 3270 devices are 
requested from local display stations. 
Figure 103 summarizes the options. There 
are six types of tests, not all of which 
apply to all devices. 

Online testing between a System/370 com
puter and a local 3270 device requires that 
BTAM or an online diagnostic program be 
running in the computer. Only the local 
3270 display system can initiate an online 
test. Tests are requested by sending a 
request-for-test (RFT) message to the com
puter. For a local 3270, (1) the cursor is 



positioned at the top left of an unfor
matted screen (by pressing the CLEAR key 
and then the RESET key, for example), (2) 
the text of the RFT message (test type, 
number of times, length of address, channel 
and unit address) is entered by means of 
the keyboard, and (3) the TEST REQUEST key 
is pressed to precede the text "lith control 
characters (SOlI % / STX). 

TYPES OF TEST'S 

Types 23-28 

The local 3270 display station sends an RFT 
message, whic:h neither contains nor is fol
lowed by a tE!St message. The X field of 
the RFT messclge indicates which of six 
BTM1-defined standard test messages it is 
to return to a local 3270 device. The Y 
field indicates how many times the test 
message is tC) be sent. The ADDR field 
indicates which local 3270 device is to 
receive the test message. The device 
receiving thE:! test message mus t be asso
ciated with the same DCB as the device 
sending the lRFT message. The contents of 
test messages are given below. 

APPLICATION RESPONSE TO RFT r.mSSAGES 

The application program must be prepared to 
handle an RFr message. \~hen a read inti al 
operation puts the control characters SOH%/ 
(X'016C6l 1

) in the application program's 
input area, the program should first get 
the relative line number (RLN) of the 3270 
device whose TEST REQUEST key was pressed 
(this RLN is contained in byte 3 of the 
DECPOLPT field of the DECB). It should then 
either: 

• Issue another Read Initial to the line 
group that includes the 3270 device: or 

• Issue a Write Initial instruction for a 
length of 1 byte to write the control 
charactelr that unlocks the keyboard. 
(This operation ensures that the con
tents of the display screen are not 
changed. ) 

The application program should not issue an 
Brase Write instruction. 

When it receives an RFT message, the 
application program also should check to see 
if the message is valid or invalid. If the 
message is "ralid, the residual count in the 
DECD indicates that 3 bytes of data were 
read. If the message is invalid, the resi
dual count indicates that more than 3 bytes 
were read. 

BTAn RESPONSE TO RFT UESSAGES 

BT~1 recognizes and responds to any RFT 
message received from a local 3270 display 
station provided that: 

1. The online test facility is available 
(that is, T was specified among the 
EROPT options of the DCB macro 
instruction for the group of local 
3270 devices). 

2. The RFT message was received on a read 
initial operation (that is, a READ TI 
macro instruction was issued). 

3. The input area is at least 300 bytes 
long (that is, the inlength operand of 
the READ macro instruction was at 
least 300). If buffering is used, the 
entire 300-byte area must be contained 
within one buffer. 

4. The RFT message was received without 
error. 

\'lhen BTAM recognizes an RFT message, 
control is given to the online test logic, 
which examines the mess~ge, generates the 
requested test message in the input area 
for the read operation, and sends the test 
message the requested number of times. If 
the test message was sent to the same 
device from which the RFT message was 
received, the read initial operation is 
restart'ed. If the test message ",as sent to 
a different device, the next I/O operation 
to the receiving station is posted complete 
with a completion code of X'44', indicating 
that the buffer contents are unpredictable. 
Device buffers are reset to default size 
by online test logic. 

FORl-1ATS OF RFT, TEST, AND CONSOLE .t-1ESSAGES 

Request-for-Test l1essage 

An RFT message from a local 3270 display 
station has the format: 

r---------T---T------T---T---T---T--------, 
I SOH % I / I STX I X I YIN I ADDR I L _________ • ___ • ______ • ___ • ___ • ___ • ________ J 

2 1 1 221 3 
Field length (bytes) 

SOH % 

/ 

X 

identifies the message as an RFT 
message. 

identifies the message as an RFT mes
sage from a local 3270. 

specifies the test type (23-28). X is 
a two-byte zoned decimal field. 
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y 

N 

ADDR 

specifies the number of times (1-99) 
the test rnesf,age is to be sent. Y is 
a two-byte zoned decimal field. 

specifies the length (3) of the ADDR 
field. 

contains three characters (0-9,A-F) 
that indicate the channel and unit 
address of the device that is to 
receive the test message. 

Test Messages 

The contents of test messages are deter
mined by the X (test type) field of the RFT 
message that initiates the sending of the 
test message. 

X=23-28 3270 Test Uessages and Patterns 
EBCDIC 

These test messages and patterns 
correspond to types 23-28 for 
remote 3270 display stations and 
printers. See the descriptions of 
test messages 23-28 above under 
"Online Testing for Binary Synch
ronous Communications Lines." 

Figure 103 shows the types of online 
tests that can be used for each local 3270 
display station or printer. 

Console Uessages 

See the descripti::m of console messages 
above under "Onli~e Testing for Binary Syn
chronous Comrnunic.ations Lines." 
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XiS indicate the test type available for each remote 3270 device. 

Display Printer1 

Content of Test 
Test Type2 Message Buffer Buffer Buffer 

480 1920 480 

23/29 3270 Basic X X X 

24/30 3270 Align X X 

25/31 3270 Align X 

26/32 3270 Orders X X X 

27/33 3270 Universal X Character Set 

28/34 3270 NL/EOM Printer X 

lFor the 32:84 model 3 attached to a 3275 only tests 27, 28, 33 
and' 34 are! applicable 

21ests 23-28 are EBCDIC ane 29-34 are the ASCII transmission 
code equivalents 

Note: For devices with alternate buffer sizes, the default size 
i~ used for the tests. 

Buffer 
1920 

X 

X 

X 

X 

X 

Figure 102. Summary of Bse Online Test Options for Remote 3270 Devices 

X's indicate the test types available for each local 
3270 device. 

Local CU 

Test Content of 
Display Printer 

Type Test Me~sagc 
Duffer Buffer Buffer Buffer 
480 1920 480 1920 

23 3270 Basic X X X X 

24 3270 Align X X 

25 3270 Align X X 

26 3270 Orders X X X X 

27 3270 t:niversal X X 
Char;!cter Set 

28 3270 NL/EOM X X 

Note: For devices with alternate buffer sizes, the default size 
is used for the tests. 

Figure 103" SUllln:ary of Online Test Options 
for Local 3270 Devices 
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APPENDIX A: FORMAT 0F TERMINAL LISTS 

This appendix illustrates each of the various kinds of terminal lists 
given under -Defining and Modifying Terminal Lists,- elsewhere in this 
manual. 

Each terminal list consists of one or more entries, each representing 
a remote station or a specific component of a remote station. Terminal 
lists vary in format; the illustrations in this appendix show how each 
type is organized. 

~: Terminal lists are not used for the local 3270 display system. 

In lists of the OPENLST and WRAPLST type, each entry contains a coa
trol byte, illustrated in Figure 103. The bits in this control byte 
have the following meaning: 

Bit 
Position Meaning 

o If on, indicates that the entry is the last in the list. 
1 If on, indicates that the entry is to be skipped when polling 

or addressing. If off, indicates an active entry. This bit 
is turned on and off with the CHGNTRY macro. 

2 If on, indicates that the list is a wraparound list. 
3-7 List entry number. Each entry is numbered successively start

ing with 1. This field limits to 31 the number of terminal or 
component entries for a list created by the DFTRMI~ST macro. 
This field is not presently used by BTAM, but is reserved for 
later use. Large lists can be created by coding a series of 
DFTRMLST macro instructions of the OPENLST type. If a wrap
around list is desired, code a series of DFTRMLST macros of 
the OPENLST type, and follow the last in the series by the 
instruction DC HL2'-n', where n is the number of bytes occu
pied by the terminal list entries. 

Note: In the examples the polling and addressing characters 
and the identification sequences are shown as alphabetic and 
numeric characters, but you must code them in the DFTRMLST 
macro as the hexadecimal representation of the appropriate 
transmission code bit patterns. 

,..-------- End-of- List Flog (E) 

r---- Skip Flag (S) 

r Format Flog (F) 

List Entry Number 
( A~ _________ ~ 

Figure 103. Format of Control Byte for OPENLST and WRAPLST Entries 
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OPPLST Format 

Each entry in an open list (polling or addressing) consists of a one 
(1030) or two (all others) byte field for the polling or addressing 
characters plus the control byte. Examples for 1050 and 1030 are shown 
in Figure 105. 

WRAPLST Format 

Wraparound polling lists differ from o~en lists in two ways: 

1. Format bit (bit 2 in control byte) is on in the last entry. 

2. A two-byte field follows the last entry and contains a negative 
binary value used by the polling restart routine to find the start 
of the list. 

An example is shown in Figure 106. 

DIALST Forma t 

Terminal lists for stations on switched lines are illustrated in Figure 
107. 

Format Polling Characters E 
(in Transmission Code) 

S 

Control Byte 
A 

F Entry No. 

~ _______ y~ ______ -JJl~ _______ y~ ______ ~ 

Example 
IBM 1050 

Example 
IBM 1030 

1 Byte (1030) 1 Byte 
2 Bytes (1050, 1060, 83B3, 115A) 

r 

A 5 0 0 0 0 0 

A 6 0 1 0 0 0 

B 5 0 0 0 0 0 

-< 

B 6 0 0 0 0 0 

C 5 0 1 0 0 0 

E 0 1 0 0 0 0 

I" 

0 0 0 0 0 0 

< E 0 0 0 0 0 

F 1 0 0 0 0 

0 0 1 

0 1 0 

0 1 1 

1 0 0 

1 0 1 

1 1 0 

0 0 1 

0 1 0 

0 1 1 

Figure 105. Open Polling or Addressing List (OPENlST): Format and 
Examples 
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Format 
Polling Characters 

E S 
(in Transmission Code) 

Control byte 
A 

F Entry No. 

'\ 

Negative Offset 

~-----v A~ ______ ~y~ ________ A~ _________________ v _________________ ~ 

1 Byte (1030) 1 Byte 2 Bytes 
2 Bytes (1050, 1060, 83B3, 115A) (following lost entry) 

r 

B 5 0 0 0 0 0 0 0 1 

I 
c: 5 0 0 0 0 0 0 1 0 

Example 
(IBM 1050) -< C 6 0 0 0 0 0 0 1 1 

[) 5 0 0 0 0 0 1 0 0 

[) 6 0 0 1 0 0 1 0 1 - 15 

'-

Figure 106. Wraparound Polling List (WRAPLST): Format and Example 

Formot 
Number of 
Dial Di~gits Dial 

, , , 

Digits 

Control Byte 

Polling or Addressing 
Characters E S F Entry No. 
(in Transmission Code) 

L 

... L-__ --... '~-""'-~-,:-_-,:-_-_-_-_-4 ....... ~ A'-______ ...... _________ ~A ..... _________ ~ ______ .J 
----y- - y,-------- - V- - V-

1 Bytl~ 2 Bytes 1 Byte 

Example: C=rnI 
Colling - 7 4 9 7 
Polling list 

L 

7 2 5 6 B 6 0 0 0 0 0 0 0 1 

, 

Example: 
Answering -
Polling list 

Example: 
Colling -
Addressing 
List 

Example: 
An$wering -
Addressing 
list 

B 6 1 0 0 0 0 0 1 0 

0 B 6 o 0 0 0 0 0 0 1 

B 7 1 0 0 0 0 0 1 0 

CJIEI :+1 5 16 1 B 11 1+101+10 11 1 

0 B 9 11 1+1+1+1 1 1 
* Length in bytes equals number of dial digits 

Figure 107. Dial List (DIALST): Format and Examples 
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Format 
Number of 

Dial D gits 

I. , , 

Dial D igits 

, 

11 
II 

Number of 1.0,. 
Terminall.D. 

Characters (Blank) Characters 
(in Transmission Code) 

I 
\. ..... ____ y----..... )\.'-___ y,...----)\. ..... ---__ y-----')~l ..... ----...v-------) 

J By'e J Byte J Byte 

Example: o 10 Null CR LF DEL NYC CR LF XON 
Addressing List 

Excmpl., ~ 
CaWng l;.t L ~328:~12_3_4-........ ---1_0--..... I-4:ER IF DEL C GO CR IF )ON 

* Length in bytes equals number of dial digits 
length in bytes equals number of terminal I. D. characters 

Figure 108. Identification List (IDLST): Format and Example 

IDLST Format 

Terminal lists for TWX terminals (Models 33 or 35) are illustrated in 
Figure 108. 

SSALST and SSAWLS'r. AUTOLST and AUTOWLST Format 

Terminal lists fo.:: all stations for which Auto~oll is employed are illu
strated in Figure 109. 

TE 

AE 

NNN 

W 

-3 

the total number of entries in list (1-253). 

the total .number of active entries in list (0-253). 

entry width pi+li (2-9) 

wraparound flag (on for SSAWLST and AUTOWLST, off for SSALST and 
AUTOLST) 

+NNN 

I TE AE~" + i oc p : I 0 I l 
~~~A=~~C=~=7~ 

1 byte 1 byte I byte 1 to 8 bytes 1 byte 

+(NNN)(TE-l) +(NNN)(TE) 

I c:r::=t=X:::':::E'=:A:=O=ff=se=t ===*~-=s=ym=b=o=1 +=3::j 

1 to 8 bytes 1 byte 1 byte 2 bytes 
Figure 109. Open and Wraparound Autopoll Lis~s for Start-Stop (SSALST, 

SSAWI,ST) and BSC (AUTOLST, AUTOWLST): Format 
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UC 
usage count (0-15). The usage count indicates the total number of 
polling operations using the terminal list at anyone time. 

pi 
polling characters (lor 2 bytes). The value X'FE' must not be 
used as a polling character. 

Ii 
index (1-253). 

X'FE' 
scan stop byte used to find end of list. 

OFFSET 
two-byte field used to find heading of list from end of list • 

• 
TE, AE, and Ii can be as high as 253, but at the time of publica
tion, the assembler imposes additional restrictions. 

BSCLST Format 

Terminal lists for Bse communication over a switched line with ID veri
fication are illustrated in Figure 110. 

WTTALST Format 

Terminal lists for World Trade telegra~h terminals are illustrat~d in 
Figure 111. 

SWLST Format 

The format and contents of the header and entries of a calling and an
swering list of the SWLST form is as follows (see Figure 112). 

Field 
1dEAi5ER) 
Pointer to 
Sequence Matching 
Received Sequence: 

Number of 
List Entries: 

Entry Length: 

Read-In Area 
Length: 

Contents 

Address (right-adjusted) of the last authorized 
ID sequence that was received prior to completion 
of the READ Connect or WRITE Connect operation. 
(Byte 0 contains X'FF' to indicate that the list 
is of the SWLST form.) 

Number (binary) of entries in the list (that is, 
the number of different authorized ID sequences 
that will be honored). 

Number of bytes (binary) in each entry in the 
list. This number is specified by the entry
length operand of the DFTRM1ST macro, and should 
equal the number of bytes required to accommodate 
the longest expected ID sequence, plus the user
data field (0 or 4), plus one (for the control 
byte) • 

Number (binary) of characters in the longest 
expected ID sequence. This number will·have a 
minimum value of 2, to accommodate a two
character sequence such as DLE EOT. 
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~ ______ -.-__ "",,-r ~--..---------r----4.( \---r-----', ,--I ----.-------"'T'""---\, \r----. 
) ) J) Number of Char 'acters 

Format Nurrber 
of 

Number Terminal Characters 
Oial Oigits of 10 (blank) 10 to be to be 

I Characters J Chara,cters Transmitted Tran:mitted Oial Digits 

~L--y-----.J----L.,,--------a,~ )~~~'----y---J~ 

[~~ 
1 Byte ** ** 1 Byte *** 

Example: 

( , 

XYZ CORP CGO ACK-O 12 XYZ CORP NYHQ ENQ 

I , 

Calling list 

( 

Example: 

Answer list XYZ CORP NYHQ ENQ 12 XYZ CORP CGOACK-O 

{ , The control characters are coded in their 
hexadecimal equivalents shown below: 

* Length in bytes equals lumber of dial digits. 
*" Length in bytes equals lumber of terminal 10 characters. 

*** Length ih bytes equals lumber of characters to be transmitted. 

Fi9ure 110. BSC Dial List (BSCLST) with 10 Verification: Format and 
Examples 

ENQ - X '20' 
ACK-O - X'1070' 

-------..----1. T"--...,.--r----\ I ( \-_--. 

C Number 'I c~umarabc~eorsf Cha:acters 
Format o of 10 (blank) Termina 10 to be 

characters characters :~a:mjtted transmitted 
...... ______ "'--_~ \--__ ..-__ -\ { ( L-_---' 

"---y--)'-y----l~~'__y___J'---Y-----' 
1 byte 1 byte * * 'byte 

Example A. o 11 TELETYPE-iS-iS 1 COMPUTER-iS2 

Example B. o 10 COMPUTER-iS3 

*length in bytes equals the number of terminal 10 characters to be 
received. 

**length in bytes equals the number of computer 10 characters to be 
transmitted. 

** 

If the transmission code used with the WT terminals is the International 
Telegraph Alphabet Number 2, these terminal lists would be defined by 
coding: 

Exanlple A: 
OFTRMLST WTTALS'T,0,11,011009100115001004043D,10,OE03010DICOII0OA0439 

Example B: 
DFTRMLST WTTALS'r, 0, 0,0,10, OE0301001COII00A0430 

Figure Ill. WT Terminal List (WTTALST): Format and Examples 
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General Format of list: 

~ __________ H_R __ d_er __________ ~_E_n_~_1 __ ~_En_~ __ 2~~.~~:.~~E_nt_~_n~1 

Header of Auto ... Oial Calling List: 
I I , 

Pointer to Number 
Read-in 

Sequence of Ent~ ~ial 
AIR Matching list Length 
Length 

Count Read- ~ial ~igits In AIR 
Received Sequenc:e Entries 

-' l , J 
Length 
in bytes: =RRd-ln 

AIR Length 
=Oial Count 

Header of Manual-Dial Calling List or Answering List: 

Pointer to 
Sequence 
Matching 
Received Sequence 

Length 
in bytes: 

Ent~ including User Area: 

Number 
of Ent~ 
List Length 
Entries 

RRd-in 
Area 
Length 

0 

~,_)e_q_ue_n_c_e ___ ....... ___ u_ser_Ar_R _____ C_B;_n_etr_O_I--, 

Length =RRd-ln 
in Alea 
bytes: length 

Entry omitting User Areel: 

~~;z~ ~I_~_q_ue_n_c_e ___ -'-_~_Ot_:tr_O_I___' 
Length =RRd-ln 
in Areo 
bytes: length 

I I , , 

10 
Read-I Count 

( ( 

Fi9ure 112. Calling and Answering Lists for Expanded ID Verification 
(SWLST): Format 

I 
I 

10 
Sent 

{ , 

=10 
Count 

Dial Count: For an automatic dialing list: number (binary) 
of dial digits to be used in calling the remote 
station. For a manual dialing list or an answer
ing list: O. 

Read-In Area: Area into which the ID response is read from the 
remote station. The length of this field is 
determined by the longest possible sequence that 
can be received, but no less than two bytes. 

Dial Digits: The dial digits (binary), for an automatic dial 
calling list. For an answering list or a manual
dial calling list, this field is omitted. 

Id Count: Number of characters (binary) in the sequence 
defined in the ID sent field. 

I 
I 

10 10 
Count Sent 

I , 
=10 
Count 
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Id Sent 

(ENTRY) 
Authorized 
Sequence: 

User Area 
(optional) : 

Control Byte: 

A- 8 OS/VS BTAM S;~L 

For a calling list, this field contains the 
characters of the ID-ENQ sequence to be sent to 
the remote station. For an answering list, this 
field contains the ID ACK-O sequence to be sent 
to the remote station when the control byte value 
of the entry containing the received ID ENQ 
sequence is o. It is recommended that the first 
two characters of each ID sequence be identical, 
to provide greater identification reliability. 

The characters composing an authorized sequence 
that can be received. The size of this field is 
usually the length of the Read-In Area. Since 
this length is never less than two, the size of 
this field is less than the size of the Read-In 
Area when an answering list is defined with only 
one entry, containing the single ENQ character. 
Authorized sequences can be of different lengths: 
each sequence is left-adjusted in the Authorized 
Sequence field. 

May contain a user-specified relocatable expres
sion for each list entry. This four-byte field 
is included in each entry if you specify the 
userlength operand of the DFTRMLST macro as 4; 
otherwise, the field is omitted. 

A value, specified in the controlvalue operand of 
the DFTRMLST macro, indicating the action BTAM is 
to perform when an authorized ID sequence is 
received. The value may be 0, 1, or 2. (See 
description of the DFTRMLST macro for the signi
ficance of these values.) 



APPENDIX B: DATA EVENT CONTROL BLOCK 

The format of the data event control block (DECB) is shown in Figure 
113. Its contents are described below. 

DECSDECB 
standard four-byte ECB. Only the first byte of this field is of 
concern to the BTAM programmer. This byte can contain the follow
ing hexadecimal completion codes: 

Hex 
Value 
00-

80 

Meaning 
After READ OR WRITE macro instruction issued, before WAIT. 

WAIT macro instruction issued; event not complete. 

Note: As long as the wait tit is on, the contents of some 
DECB fields are unpredictable (the fields are used internally 
by BTAH); the contents of the DECB should therefore be con
sidered meaningful only after the Read or Write operation has 
been completed (that is, the completio~ bit is on). 

7F Normal completion: The Read or Write operation has ended 
with indications of Channel End-Device End and either Unit 
Exception or Incorrect Length, or toth, if they are normal 
conditions (for example, Unit Exception indicating end-of
transmission or negative response to polling). The user pro
gram should .examine the bits in DECFLAGS to determine the 
status of the operation. 

41 Complete with I/O error; the progra~ should examine the bits 
in DECERRST to determine the kind of error. 

44 The I/O request was rejected, because (1) a device error was 
detected after the last I/O operation on the device was post
ed complete or (2) a request-for-test message was received 
from a local 3270 display station requesting that a test mes
sage be sent to another local 3270 device. The buffer con
tents are unpredictable. 

48 Enable Command Halted or I/O Operation Purged: Indicates one 
of the following: 

• An Enable command (automatic answering function for a 
switched line) was terminated by Halt I/O as a result of a 
RESETPL macro instruction (second operand omitted or speci
fied as ANSRING). 

• An Enable command was terminated as a result of closing 
(CLOSE macro instruction) a line group with Enatle coromands 
outstanding. 

• An I/O operation was purged at Channel End interrupt time 
as a result of closing the line group while I/O operations 
were still in progress. 

• A Read Initial operation for World Trade telegraph has 
ended with a Halt I/O command because a RESETPL macro 
instruction was issued (second operand omitted). 

Appendix B: Data Event Control Block B-1 



• A Read Initial operation for the local 3270 display system 
was canceled, because a RESETPL macro instruction was 
issued. This may be caused by a device becoming ready if 
READYQ=O was specified in the DCB. 

DECTYPE Operation type: 

first byte: (In any combination) 

bit 0 - current operation is a Read operation using Autopoll 
bit 1 - RJE (Remote Job Entry) requested WTO timeout message suppression 
bits 2-3 - (reserved) 
bit 4 - write inquiry operation 
bit 5 - 'entry' coded as '5' 
bit 6 - 'area' coded as '5' 
bit 7 - 'length' coded as '5' 

second byte: 

bit 0 of this second byte specifies Reset for Read Initial and Reset 
(TIR), Write Initial and Reset (TIR), Read Continue and Reset (TTR), 
Write Continue and Reset (TTR), Read Conversational and Reset (TVR), 
Wri te Conversational and Reset (TVR) I Read Repeat and Reset (TPR), 
Write at Line Address and Reset (TLR), and Write Erase and Reset 
(TSR) . 
bits land 2 are reserved. 
bits 3, 4, 5, 6, and 7 

Hex 
Value 
00-

01 
02 
03 
04 
OS 
06 

07 

08 
09 

0, 

OB 

OC 

00 

OE 

OF 
10 
11 
12 

13 

14 
15 
16 
17 
18 
19 
1A 

Operation 
Write Break (TB) 
Read Initial (TI) 
Write Initial (TI) 
Read Continue (TT) 
Write Continue (TT) 
Read Conversational (TV) 
Write Conversational (TV) 
Write Erase Alternate (TSA) 
Read Repeat (TP), or Read Continue with Identification 
Exchange (TE) (WT terminal) 
Write Positive Acknowledgment (TA) 
Read Skip (TS) 
Read Inquiry Monitor (TQM) 
Write Negative Acknowledgment (TN), Write Reset (TR), Write 
Disconnect (TN) (TWX) 
Read Buffer (TB) 
Write Reset Monitor (TRM) 
Write at Line Address (TL), Write Initial Optical (TIO), 
Write Initial Transparent Block (TIE) 
Write Initial Conversational (TrY), Read Continue with Lead
ing Acknowledgment (TTA) 
Write Erase (TS), Write Invitational Optical (TeO), 
Write continue Transparent Block (TTE) 
Write Continue Conversational (TTV) 
Write Disconnect (TO) (BSC) 
Read Connect (TC), Read Modified (TM) 
Write Initial Transparent (TIX), Write Conversational Optical 
(TVO), Write Unprotected Erase (TUS) 
Read Continue with Leading Graphics (TTL), Read Buffer from 
Position (TBP) 
Write Continue Transparent (TTX) 
Read Inquiry (TQ) 
Write Inquiry (TQ) 
Read Repeat with Leading Graphics (TPL) 
(Reserved) 
Read Initial Inquiry (TIQ), Read Modified from Position (TMP) 
Write Wait Before Transmitting (TW) 
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1B Rlead Interrupt (TRV) 
1C W:ri te Connect (TC) 
10 W.rite Initial Conversational Transparent (TIVX) 
1E Rlead Connect wi th Tone (TCW) 
1F W.rite Continue Conversational Transparent (TTVX) 

DECLNGTH 
Buffer length or messaqe area length. 

DECONLTT 
When BSC online test is in control of the line, the 0 and 1 bits 
have the following meaning: 
bit 0=0 indicates online test was requested by RFT 

sl indicates that online test has been requested by the 
ONLTST macro 

bit 1 (meaningful only when online test has been initiated) =0 
=0 if test messages are sent by DTA~: 
-1 if test messages are received by BTAM 

DECDCBAD 
Address of associated DCB. 

DECAREA 
Address ot the message area or first buffer. The high-order byte of 
this fie!ld must always contain zero. 

DECSENSO 
Sense information, as set by the ccntrol unit, when the CSW status 
(DECCSWST) indicates a unit check. 

Bit Meaning 
-0-- Command r~ject 
1 Int.ervention required 
2 Bus out check 
3 Equipment check 
4 Dat.a check 
5 Overrun or unit specify (local 3270) 
6 Lost data or control check (local 3270) 
7 Tin~out or operation check (local 3270) 

DECSENS1 
CReservE!d) 

CECCOUNT 
Residual count from the CSW for the last ccw that was executed. 

DECCMCOD 
Command Code (one cyte) identifies the type of command upon which 
the error occurred. 

Code Code 
(Hex) Command (Sex)· Coromand 
00-- Test I/O --rr-- Set Address 0 

01 Write 17 Set Address 1 
02 Read IB Set Address 2 
03 I/O NOP lE Address Prepare 
04 Sense lF Set Address 
05 Diagnostic Write 23 Set Mode 

(Auto Wrap) 27 Enable 
06 Prepare 29 Dial 
09 Poll 2F Disable 
OA Inhibit 41 Write Break 
OD Break 42 Read Clear 
OE Search D4 Release 
12 Diagnostic Read F4 Reserve 
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o ECENTRY 
Address of the terminal list entry specifiEd in the entry operand of 
the READ or WRITE macro instruction, prior to a Read or Write opera
tion; after the operation it contains the address of the polling 
list entry tr.at was last polled. 

DECFLAGS 
Status flags that may be set regardless of whether there was an I/O 
error (that is, the completion code in the OECSOECB may be either 7F 
or 41). 

Bit 0: For ~tart-stop operations, this bit is reserved. For BSC 
operations, it indicates that a WACK (Wait-before-transmit) 
was received, if bit 1 is also on. If bit 1 is not on, bit 
o indicates that an error status message was received. (An 
error status message beginS with SOH ~ S and provides status 
infor"mation about a remote station.) If a WACK has been 
received, the user program should respond by sending ENQ (cr 
EOT, if transmission is to be ended), unless the WACK was 
recei ved in response to selection (multipoint line), in 
which case the user proqraa should retransmit the selection 
characters, that is, reissue the WRITE macro. 

Bit 1: For start-stop operations, this cit is reserved. For SSC 
operations, it indicates that some response other than ACK-O 
or ACK-l was received into the OECRESPN field. Examination 
of the response will determine which action should be taken 
to reestablish proper communication. (This bit is set when 
WACK (see also bit 0) is received or when RVI (see also 
bit 6) is received. 

Bit 2: For start-stop operations, this cit is reserved. For SSC 
operations, it means that an incorrect alternating acknowl
edgment was received: ACK-1 received when ACK-O was 
expected, or vice versa. If this cit is on and the comple
tion code for the operation is 7F (that is, no line t.rans
mission error occurred), a complete message may have been 
lost. 

Bit 3: The 10 received from a TWX 33/35 or a asc station did not 
equal the expected 10 as defined in the terminal list speci
fied in the WRITE TI, WRITE TC, or READ TC macro instruc
tion, or the index received as a result of an Autopoll 
operation did not match the index byte in any of the active 
entries in the polling list. For BSC (nonswitched line) 
this bit, when on, indicates that contention has occurred 
and this is not the control station. The control station 
should retry this WRITE and this (remote) station should 
issue a READ Initial. For World Trade telegraph terminals, 
this bit indicates that contention occurred" or that the 10 
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received from a terminal did not equal the expected 10 as 
defined in tbe terminal list specified in the READ TE macro 
instruction. Test the TP code in the DECB to determine 
which condition occurred. 

Bit 4: No buffer was available upon completion of a dynamic buffer
ing Read command. The last buffer is posted complete and 
the remainder of the message is read from the co~munications 
line (under ,control of a dynamic tuffering Read Skip com
mand), but the data is not placed into storage. 

Bit 5: 

• The end of the terminal list has been reached, or all the 
skip bits are on. This is an indicaticn that: 

1. A negative response to polling has teen received from 
the terminal represented by the last active (non
skipped) entry in an open polling list (OPENLST, 
SSALST, AUTOLST): 

2. A negative response tc polling has teen received fol
lowing a RESETPL macro instruction of the POLLING type 
(second operand omitted or specified as POLLING): 

3. All of the entries in a wraparound polling list 
(WRAPLST) are inactive (all skip tits are on). 

Note: Condition 3 can occur only as a result of one or 
more skip bits being turned on after initiation of a pro
grammed polling operation with a wraparound polling list. 
If all skip bits were on at the time that the READ macro 
instruction was executed, no I/O operation would be 
initiated. 

• Negative response to addressing has been received. 

• The last message sent by a ~orld Trade telegraph terminal 
ended with EOT or a timeout. 

• Power is off or other Intervention Required condition 
exists for 2741. 

Bit 6: WI Terminals: Message ended with WRU Signal. 
SSC Stations: RVI sequence received (see also bit 1). 
2741: Write operation was ended by terminal interrupt. 
Remote 3270: If bit 6 is on, but bit 1 is not on, an error 
status message was received. (An error status message for 
a remote 3270 device begins with SOH % R and provides sense 
and status information about the device.) 

Sit 7: WT Terminals: Contention condition was encountered. 
asc Stations: STX ENQ sequence was received. 
Local 3270: OLTEP is using the device to run diagnostics. 

For local 3270, X'FO' in the DECFLAGS field indicates that a local 3270 
has become ready (READYQ was specified). DECPOL2T+3 will contain the 
rln of the ready device. 
DECRLN 

Relative line number. 

DECRESPN 
Start-stop: First byte: one-character response to addressing 

Second byte: one-character LRC/VRC response to text 
~ two-character response to addressing, ENQ, or text. Excep

tion: responses to text for Write TIV, TIVX, TTV, and TTVX 
are read into the input area deSignated by the WRITE macro. 
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DECTPCOD 
TP Ope code. Bits 2-7 of these codes identify types of channel com
mands that are not identifiable by the comnland code alone. Bits 0 
and 1 are used in conjunction with, but inde~endent of, bits 2-7, as 
described below.' 

Bit 0: 

Bit 1: 

Incicates ~ne final command in the channel program (not 
necessarily the last command executed) • 

The command just executed was the first Read Text or Write 
TeJ<:t CCW to be executed in a channel program using dynamic 
buffering. 

Bits 2-7: 

Hex 
Value 
--00-

01 

02 

03 

04 

05 

06 

07 

08 

~lings 
Any ccmmand issued by Online Test routine. 

Disable, when the disable is the first command of a channel 
program; dial, enable, prepare, write pad characters, or 
write wait-cefore-transmitting; or sense (World Trade tele
graph terminals). 

Writ;e EOA EOT EOT EOT sequence prior to selection, write EOT 
sequence prior to polling or addressing, write response to 
text, write EOA and 15 idle characters (Basic 2740), or Write 
EOA PRE 0 (2740/2760). 

Write polling or addressing character or write / (/ is the 
broadcast addressing character) (2740 with Station Control), 
turn-around sequence (TWX), CPU-ID sequence (TWX or BSC), 
Poll co~~and with SSALST, SSAWLST, AUTOLST, or AUTOWLST, or 
write inquiry (ENQ). 

Write space (2740 with Station Control), write 2848 command 
(2260R), write FIGS (83B3), write 1 (1030), write WRU, Iden
tification, pad, or LTRS characters (World Trade terminals), 
or Sense (2740). 

Read response to ~olling. 

Read response to addressing. 

Read ID response (TWX or BSC). 

Writ;e end of addressing character following addressing (on 
1030, 1050, 1060, 2260R, Or 2740). Write response to 
inquiry. Write response to text (BSC). Write EOB 
(2760/2740). 

09 NOP or TIC following Poll in the polling list: SSALST, 
SSAWLST, AUTOLST, or AUTOWLST. 

OA Read index (Autopoll) or read response to polling (programmed 
polling) • 

OB Read inquiry (BSC only>. 

OC Read response to inquiry (BSC only). 

10 Write at line address (2260R). 

11 Read or write text. Write frame change sequence (2760/2740). 

12 Read skip or TIC command for dynamic buffering. 

13 Wri t:e end-of-transparent text (OLE ETX) characters CBSC). 

14 (Reserved) 

20 Read response to text (start-stop). 
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21 All reset commands. 

22 Read skip. 

23 Write break. 

24 Any command issued during OPEN, LOPEN, or CLOSE (Set Address, 
Enable, Disable, and Set Mode commands). 

2S Read RespOnse to text (BSC). 

DECORST 
Error status flags that may be set if an I/O error has occurred 
(that is, a completion code of 41 is placed in DECSDECS). 

~: 

A!U: 

A!,U: 

Bit 4: 

The START I/O instruction resulted in a condition code of 3, 
indicating that the control unit or the specified line is 
not operational. 

An error condition that should not occur (is undefined for 
the particular command or device) has occurred. 

An error condition occurred on an I/O operation initiated by 
the error recovery routines: (1) as part of an intermediate 
recovery procedure, (2) as part of a diagnostic write/read 
procedure (2701 only), or (3) as part of a disconnect proce
dure for a switched line. 

A diagnostic write/read operation terminated in error, indi
cating a control unit failure (2701 only). An error 
occurred that makes the integrity of the device reqeneration 
buffer doubtful (local 3270 only). 

A Disable co~mand was issued to a switched line by the error 
recovery routines after detecting a permanent error on that 
line. 

Note: If this bit is on after execution of error recovery procedures, 
~user program ~ execute an initial-type Read or Write o~eration, 
in order to reestablish the line connection. 

Bits 5-6: (Reserved) ~ 

ill..2,: Switched 3275 RFT error bit: 'The RFT message has been tran
smitted the specified number of times, followed by a Write 
Reset. The response to the Write Reset indicates that an 
error has occurred. 

DECCSWST 
contains the status bits from the CSW for the last ccw that was 
executed. 

DECADRPT 
pointer to the addreSSing list entry used in the previous 
operation. 
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DECPOLPT 
for programnledpolling, contains the address of the current entry 
in the polling list. For Autopoll, the high-order eyte contains 
the index to the current polling list entry. The remaining bytes 
contain the address of the polling list (that is, the address of 
the first entry therein). For BSC online test operations, contains 
the address \)f the area in which user-specified text data is placed 
(for test messages) •. For local 3270 read operations, contains the 
relative line number of the device from which the message was read 
or the devicl:! that became ready (READYQ). 

DECWLNG 
length of thl~ data area in leading-graphics or conversational 
operations oc when using READ TWC. 

DECWAREA 
address of the data area in leading-graphics and conversational 
operations'or when using READ TWC. The high-order byte of this 
field must always contain zeros. 

Fields Defined by User 

It may be useful .for the user program to maintain application-dependent 
information about the line and about the stations connected to the line. 
This may conveniently ce done by appending to each DECB a sequence of 
fields containing the needed information, which might typically include: 

• Line status: A one-byte field that indicates the status of the 
line; for example, active or inactive. The inactive bit might be 
set after a certain number of transmission errors have accumulated, 
to indicate to the message control routine that no further Read and 
Write operati(.)ns are to be executed using that line. 

• Address of User Terminal Table: This table would contain a series 
of fixed-length entries, one for each terminal, containing terminal 
information such as whether or not the terminal is active, and the 
addresses of the terminal list entries for that terminal. 

• Terminal count: A count of the nunber of terminals connected to the 
line. 

• Processing ROl1tine Address: Cont~ins t.ije address of the next rou
tin~ to t~ given control for the line. For example, this field 
would contain the address of a line analysis routine to be given 
control upon completion of a Read or Write operation. 
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Standard DECB 
Fields 

DEca Field, 

01 

EI 

l~! 

21) 

Peculiar to BTAM 24 

Present only In 
DEC. for 
BSC lines 

Fields Defined { 
By User 

28 

DECSDECI 

Standard event Control alock 

DECTVPE DECLNGTH I 
Operation Type Message Area l,ength or Buffer Length 

DECONLTT ! 
DECDCBAD I Address of DCB 

I 
Reserved I 

I 
DECAREA 

I 
I 
I Address of MellClge Area 

Reserved I or Addre .. of First Buffer 

I 

DECSENSO DECSENSI I DECCOUNT I 
Sense Byte Reserved CSW Residual Count 

DECCMCOD I 
I 

DEC ENTRY I Address of Terminal List 

I or of on Entry Therein 
Command Code I 

DECFLAGS DECRLN r DECRESPN I I 
I 

Response to Addressing I Response to 

Status Flogs Relative Line Number (I byte for Start/Stop, I 
VRC/LRC 

2 bytes for asC) 
(Start/Stop Only) 

DECTPCOD DECERRST I DECCSWST I 
TP-OP Code VO Error Status CSW Status 

DECADRPT I 
I Pointer ta Previous (or Only) 
I Entry in Addressing List 

Reserved I 
j 

DECPOLPT i Address of Current Entry In I 
I Polling Ust (Programmed Pollt~) 

Index byte (Auto Poll only) I 
Address of Polling Ust (Auto Po I) 

I 
Relative line number (Local 3210 only) 

DECWLNG T 
Reserved Length of Data Area (for asc Write 

Conversational and asc Read with 
leading GraphIcs operations) 

DECWAREA I 
I 
I Address of Data Area (for asc WrIte ConversatIonal and asc 

Reserved I Read with leadIng Gratthlcs operatIons) 

Line Statui Address of User TermInal Tobie 

Terminal Count 
Poll ing Ust Address 
ProcessIng RoutIne Address 

Other User - Defined Data 

Figure 113. Format of Data EVent Control Block 
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APPENDIX C: BTAM ERROR MESSAGES AND ABEND CODES 

This appendix explains each of the BTAM-related error messages that may 
be printed during program execution at the console of the central com
puter, or at some other console, if the system includes the Multiple 
Console Support facility, or in the assembler listing in the SYSPRINT 
data set during program assembly. Also given are Abend codes 090 - 099 
which may be issued during opening of a BTAM DCB. 

Both system-generated and user-generated messages are described 
herein. System-generated refers to those messages printed at a console 
(or in an assembly listing) by the operating system; these begin with a 
standard identification, for example, IEC801I. 

User-genera~ed refers to those messages that are sent by the user 
(for example, the operator of a remote station) to the central computer 
for routing to the user program, console, or an error file on a system 
residence device. 

ASSEMBLY ERRORS 
These messages are produced by the assembler program during expansion of 
supervisor and data management macro instructions. They appear on the 
assembler listing in the SYSPRINT data set. See OS/VS ViM370 Assembler 
Programmer's Guide for return codes. 

r----------------------------------------------------------------------, I IHBOO 2 INVALID xxx OPERAND SPECIFIED-yyy I L ______________________________________________________________________ J 

Explanation: An operand whose position or name is xxx was specified as 
yyy. The specified operand is invalid. 

System Action; The macro instruction was partially expanded; expansion 
stopped on detection of the error. Severity code = 12. 

Proqrammer Response: Probable user error. Correct the invalid operand 
and reassemble. If the problem recurs, do the following before calling 
IBM for programming support: 

• Have the associated program listing availatle. 

r----------------------------------------------------------------------, I IHB072 LERB REQUESTED - EROPT=C ASSUMED I L _________________________________________________________________ -----J 

Explanation: LERB was coded in the DCB but EROPT=C (indicating a requ
est for line error recording) was not coded. 

System Action: The macro instruction was expanded normally with line 
error recording provided. Severity code=*. 

Programmer Response: Probable user error. Delete the LERB operand if 
line error recording is not wanted. If line error recording is wanted, 
code EROPT=C. If the problem recurs, do the following before calling 
IBM for programming support: 

• Have the associated program listing availatle. 
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r-----------------------------~-----------------------------------------, I IHB073 LERB OMITTED - ERROPT=C IGNORED I L _______________________________________________________________________ J 

Explanation: Line error recording was requested by EROPT=C but no LERB 
address was given. 

System Action: "he macro instruction was expanded normally with nQ line 
error recording provided. Severity code= •• 

PrograJllIller Response: Probable user error. Delete EROPT=C if line error 
recording is not wanted. If line error recording is wanted, code a LERB 
address. If the problem recurs, do the following before calling IBM for 
programming support: 

• Have the associated program listing availatle. 

r-----------------------------------------------------------------------, I IHB074 EROPT=N - LERB IGNORED I L ______________________________________________________ • ________________ J 

Explanation: LERB was coded in the DCB but error recovery procedures 
were not requested (EROPT=N).o 

System Action: "he macro instruction was expanded normally with no line 
error recording provided. Severity code= •• 

Programmer Response: Probable user error. Delete the LERB operand if 
line error recording is not wanted. If line error recording is wanted, 
code EROPT=C. If the problem recurs, do the fcllowing before calling 
IBM for programming support: 

• Have the associated program listing availatle. 

r-----------------------------------------------------------------------, I IHBO? 5 TABLENAME OPERAND REPEATED - XXX I l _______________________________________________________________________ J 

Explanation: In the ASMTRTAB macro instruction, a table name operand 
was coded more than once. XXX is the repeated operand. 

System Action~ ~'he macro instruction was expanded normally. Severity 
code=·. 

Programmer Response: Probable user error. Remove the duplicate operand 
and reassemble. If the problem recurs, do the following before calling 
IBM for programming support: 

• Have the associated program listing availatle. 

r---------------------------~-------------------------------------------, 
I IHB076 MACRO NAME FIELD BLANK - NAME REQUIRED I l ______________________________________________________________________ J 

Explanation: A name must be specified in the name field for this macro 
instruction. 

System Action: The macro instruction was not expanded. Severity 
code=12. 

Programmer Response: Probable user error. Code a name in the name 
field of the macro instruction and reassemble. If the problem recurs, 
do the following before calling IBM for programming support: 
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• Have the associated program listing available. 

r----------------------------------------------------------------------, I IHB078 XXX OPERAND REGISTER NOTATION INVALID - YYY I L ______________________________________________________________________ J 

Explanation: For the XXX operand, the operand was not enclosed in 
parentheses or specified an invalid register. YYY is the invalid 
notation. 

System Action: The macro instruction was not expanded. Severity 
code=12. 

Programmer Response: Probable user error. Correct the register nota
tion or specify a valid register and reassemble. If the problem recurs, 
do the following before calling IBM for programming support: 

r----------------------------------------------------------------------, I IHD079 FIRST OPERAND REGISTER NOTATICN REQUIRED I L ______________________________________________________________________ J 

Explanation: Register notation is required for the first operand. 

System Action: The macro instruction was not expanded. Severity 
code=12. 

Programmer Response: Probable user error. Specify a register notation 
for the first operand and reassemble. If the ~roblem recurs, do the 
following before calling IBM for programming support: 

• Have the associated program listing available. 

r----------------------------------------------------------------------, I IHB080 ONE ECBLIST OPERAND ONLY REQUIRED I L ______________________________________________________________________ J 

Explanation: The ECBLIST operand was omitted or more than one supplied. 

System Action: The macro instruction was not expanded. severity 
code=12. 

Programmer Response: Probable user error, Supply one and only one ECB
LIST operand and reassemble. If the problem recurs, do the following 
before calling IBM for programming support: 

• Have the associated program listing availatle. 

r----------------------------------------------------------------------, 
I IHB085 DEVD = xx CODED - EROPT = Y IGNORED I L ______________________________________________________________________ J 

Explanation: In a DCB macro instruction, one of the following occurred: 

• Both DEVD=BS and EROPT=N were coded. However, EROPT=N is invalid 
for binary synchronous devices. Error recovery procedures are 
required. 

• Both DEVD=WT and EROPT=R, W, or T were coded. However, EROPT=R, W, 
or T is invalid for World Trade telegraph terminals. 

System Action: The macro instruction was expanded normally. The EROPT 
operand was ignored. Severity code= *. 
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Pro.grammer Respense: Pro.bable user erro.r. Remo.ve the EROPT o.perand and 
reassemble. If the preblem recurs, de the fello.wing befo.re calling IBM 
fer programming support: 

• Have the ass<)ciated pregram listing available. 

r----------------------------------------------------------------------, I IHB100 X OR ~ PARAMETER NOT WITHIN ALLOWABLE VALUE RANGE. I L ______________________________________________________________________ J 

Explanatien: In the ONLTST macro. instruction, either the X or Y o.perand 
specified an incorrect value. The X operand must specify a value from 
00 through 22, and the Y operand must specify a value from 01 through 
99. 

System Action: 'The macro instruction was net expanded. Severity code = 
12. 

Pro.grammer Respo.nse: Probable user error. Cerrect the X or Y operand 
in the ONLTST ma=ro. instructien and reassemble. If the problem recurs, 
do the following before calling IBM for progran.ming suppert: 

• Have the associated pro.gram listing available. 

r----------------------------------------------------------------------, I IHB103 TEXT OR LENGTH MISSING WHEN X = 0 OR X = 1. I L ______________________________________________________________________ J 

Explanatien: In the ONLTST macro instructio.n, altheugh the X eperand 
specified 0 er 1, either the TEXT er the LENGTH eperand was missing. 
Whenever the X o.perand specifies 0 er 1, the TEXT and LENGTH eperands 
must also. be specified. 

System Actien: 'The macro. instructien was net expanded. Severity code 
12. 

Programmer Respense: Prebable user errer. Include beth the TEXT and 
LENGTH eperands in the ONLTST macro. instructien and reassemble. If the 
preblem recurs, de the fellewing befere calling IBM fer pregramming 
suppo.rt: 

• Have the associated pregram listing available. 

r-----------------------------------------------------------------------, I IHB104 TEXT OR LENGTH MISSING. I L _______________ . ______________________________________________________ J 

Explanatien: In the ONLTST macro. instructio.n, either the TEXT er the 
LENGTH eperand WdS missing. If ene ef these two. eperands is specified, 
the ether eperan~ must also. be specified. 

System Actien: 'rhe macro. instructien was no.t expanded. severity cede 
1. 

Programmer Respense: Prebable user errer. Include beth the TEXT and 
the LENGTH eperands in the ONLTST macro. instructien and reassemble. If 
the preblem recu:r-s, de the fellewing befere calling IBM fer pregramming 
suppert: 

• Have the associated pregram listing available. 

r-----------------------------------------------------------------------, I IHB105 X GRE.,\TER THAN 1. TEXT AND LENGTH PARAMETERS IGNORED. I L _____________________________________________________________________ J 
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Explanation: In the ONLTST macro instruction, although the X operand 
specified a value greater than 1, the TEXT and LENGTH operands were also 
specified. Whenever the X operand specifies a value greater than 1, the 
TEXT and LENGTH operands should not be specified. 

System Action: The macro instruction is expanded normally, and the TEXT 
and LENGTH operands are ignored. 

Programmer Response: Probable user error. Remove the TEXT and LENGTH 
operands from the ONLTST macro instruction. If the problem recurs, do 
the following before calling IBM for programming support: 

• Have the associated program listing availatle. 

r----------------------------------------------------------------------, I IHB107 DIALCOUNT AND DIALCHARS NOT IN AGREEMENT. I L _____________________________________________________________________ -J 

Explanation: In the DFTRMLST macro instruction, the length of the tele
phone number specified in the dialco~nt operand is not the same as the 
number of dial digits specified in the dialchars operand. 

System Action: The dial digits are generated as sp,ecified in the dial
chars operand without regard to the length specified in the dial count 
operand. Severity code = 4. 

Programmer Response: Probable user error. Correct the dialcount or 
dialchars operand in error. If the problem recurs, do the following 
before calling IBM for programming sUPFort: 

• Have the associated program listing availatle. 

r----------------------------------------------------------------------, I IHB10S POLLING CHARACTERS ARE IMPROPER. I L _______ - ______________________________________________________________ J 

Explanation: In the DFTRMLST macro instruction, the number of entries 
specified in the polling list was greater than 253 or one of the polling 
characters in an entry was hexadecimal FE, a value that must not be used 
as a polling character. 

System Action: The macro instruction was not expanded. Severity code = 
12. 

Programmer Response: Probable user error. Correct the polling list. 
If the problem recurs, do the following before calling IBM for program
ming support: 

• Have the associated program iisting available. 

r----------------------------------------------------------------------, I IHB109 LENGTH OF POLLING CHARACTERS PER ENTRY IS IMPROPER. I L ______________________________________________________________________ J 

Explanation: In the DFTRMLST macro instruction, the entries in the 
polling list are not all of the same length. 

system Action: All entries are truncated or expanded to equal the 
length of the first entry. Severity code = 4. 

Programmer Response: Probable use~ error. Correct the polling list so 
that all the entries are of the same length. If the problem recurs, do 
the following before calling IBM for programming support: 
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• Have the associated program listing available. 

r----------------------------------------------------------------------, I IHB110 DIAL CHARACTERS INVALID IN WTLIST. I L ______________________________________________________________________ J 

Explanation: In a DFTRMLST macro instruction specifying a list type of 
WTLIST, dial digits were specified. However, a list type of WTLIST 
should be used only where manual dialing is intended, and no dial digits 
can be specified. 

System Action: The macro instruction was not expanded. severity code = 
12. 

Programmer Response: Probable user error. Remove the dial digits from 
the DFTRMLST macro and reassemble. If the problem recurs, do the fol
lowing before calling IBM for programming support: 

• Have the associated program listing availatle. 

r----------------------------------------------------------------------, I IHB111 LENGTH OR ADDRESS OF TONE OteITTED. I L _____________________________________________________________________ -J 

Explanation: In a DFTRMLST macro instruction specifying an answering 
list of the WTLIST type, either the length or the address of the data 
tone characters was omitted. However, both operands must be included 
for a list of this type. 

System Action: "rhe macro instruction was not expanded. Severity code = 
12. 

Programmer Response: Probable user error. Make sure that both length 
and adress operands are specified for an answering list of the WTLIST 
type. If the problem recurs, do the following before calling IBM for 
programming support: 

• Have the associated program listing availatle. 

r----------------------------------------------------------------------, I IHBl13 IDCOUNT AND IDSENT DO NOT AGREE. I L ______________________________________________________________________ J 

Explanation: In a DFTRMLST macro instruction, the value specified for 
the idcount operand does not equal the number of characters specified by 
the idsent operand. 

System Action: The macro instruction was partially expanded; expansion 
stopped upon detection of the error. Severity code = 12. 

Proqrammer Response: Probable user error. Correct the idcount va~ue 
and reassemble. If the problem recurs, do the following before calling 
IBM for programming support: 

• Have the associated program listing available. 

r----------------------------------------------------------------------, I IHB114 IDCOUNT IS TOO LARGE. I L ______________________________________________________________________ J 

Explanation: In a DFTRMLST macro instruction, the value specified for 
idcount is greater than 16 (for a calling list of the AD or MD type), or 
is greater than 17 (for an answering list of the AN type). 
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System Action: The macro instruction was ~arti~lly ex~anded: expansion 
stopped upon detection of the error. Severity code • 12. 

Proqraa.mer ResFonse: Probable user error. correct the idcount value 
and reassemble. If the ·problem recurs, do the fcllowing before calling 
IBM for programming support: 

• Have the associated program listing available. 

r----------------------------------------------------------------------, I IHBl15 INVALID TYPE ATTRIBUTES. I L-________ ~ ____________________________________________________________ J 

Explanation: In a OFTRMLST macro instruction, an invalid type attribute 
was specified for one of the operands. 

System Action: The macro instruction was ~artially expanded: expansion 
stopped upon detection of the error. Severity code = 12. 

Proqra1l'n:er ResEonse: Probable user error. Correct the operand and 
reassemble. If the problem recurs, do the following before calling IBM 
for programming su~port. 

• Have the associated program listing available 

r-----------------------·-------------------------------------------, 
I IHBl16 AUTHORIZED SEQUENCE IS MISSING I L ____________________________________________________________________ J 

Explanation: In a OFTRMLST macro instruction, either a control value or 
a user data area was s~ecified without an authorized sequence having 
been s~ecified. 

System Action: The macro instruction was partially expanded: expansion 
stopped upon detection of the error. severity code = 12. 

Programmer Response: Probable user error. Either specify an authorized 
sequence ~r eliminate the control value or user data area. If the pro
blem-recurs, do the following before calling IBM for programming 
support: 

• Have the associated program listing available. 

r-------------------------------------------------------------------1 I IHBl17 PARENTHESIS IS MISSING. I L ____________________________________________________________________ J 

Explanation: In a OFTRMLST macro instruction, the authorized sequence 
was not enclosed in parentheses. 

System Action: The macro was partially expanded: ex~ansion stopped upon 
detection of the error. Severity code = 12. 

Programmer ResEonse: Probable user error. Enclose the authorized 
sequence in parentheses and reassemble. If the problem recurs, do the 
following before calling IBM for programming support: 

• Have the associated program listing available. 

I/O ERROR MESSAGE 

This message is printed at the console of the central computer following 
an error that BTAM error recovery procedures have failed to correct. 

r---------------------------------------------------------------------, I IEAOOOI aaa,I/O ERR,tb,cccc,ddee,ffg9hhhh I L ______________________________________________________________________ J 
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lEAOOOI 

aaa 

is the stan1ard message code for the operator. The internal com
ponent name is lEA, the serial nu~ber is 000, and the action code 
is I (meaning information); immediate operator action is not 
required. 

The following information is typed in hexadecimal (except I/O ERR): 

is the address of the communication line on which the error 
occurred. 

I/O ERR 

bb 

cccc 

ad 

ee 

ff 

gg 

nhhh 

is the mess~ge text, indicating the occurrence of an I/O error. 

is the comm.~nd code of the failing corr.mand in the channel program. 
(See the CE':CMCOD field in Appendix B for code values and 
meanings. ) 

is the stat~s bytes of the channel status word (CSW) as specified 
in the Input/Outpu~ Block (lOB). 

is the first sense byte as specified in the lOB. 

is the sense information resulting from issuing diagnostic Write or 
Read commands if the commands resulted in a unit check (IBM 2701 
only), or for SSC lines, is the operation type (DECTYPE field, byte 
5) of the DECB associated with the failing READ/WRITE operation. 
(See the second byte of the DECTYPE field in Appendix B for code 
values and meanings) . 

is the TP operation code of the failing command in the channel pro
gram. (See the DECTPCOD field in Appendix B for code values and 
meanings. ) 

for BSC lines, is the flag byte (DECFLAGS, byte 24) of the DECB 
associated "'ith the failing READ/WRITE operation. (See the DEC
FLAGS field in Appendix B for code values and meanings.) For 
non-BSC lines, this field (gg) is not used. 

is the firs': two polling or ad~ressing characters of the terminal 
list. If only one polling character is used, it is left-justified 
in this field. (For IBM 2740 Model 2: t-lhen this message is issued 
for an addressing error, the first character (hh •• ) is the address 
of the term:~nal, and the second character ( •• hh) indicates the kind 
of error that occurred on the previous \'Trite operation. The mean
ings of the codes are given in the IBH 2740 -- General Information 
section of t:he Start-Stop Read and Hri te Operations chapter. ~·1hen 
the message is issued for a polling error, only one character, the 
polling character, appears at this point in the message. For remote 
3270: only the control unit is identified.} 

LINE ERROR RECOR;)ING MESSAGES 

These messages indicate the number of errors occurring for a given line. 

Message lEeSOll prints the contents of each of the four error thresh
oJ.d cOW1ters, indicating the number of data check, intervention 
required, or non':ext time-out errors that have occurred since the last 
time the error threshold counters were reset. This message is printed 
whenever the thrE·shold count has been reached for any of the three types 
of errors, or wht'n the number of transmissions rea<.;hes t'le threshold 
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count. (See the LERB (Line Error Recording Block) macro instruction for 
further informat:on.) 

Message IEC802I prints the contents of each of the four cumulative 
counters (accumulators), indicating the total number of data check, 
intervention required, and nontext timeout errors, and number of trans
missions that have been accumulated since the cumulative counters were 
last reset. This message is printed whenever the user program issues a 
LERPRT macro instruction. 

r----------------------------------------------------------------------, I IEC801I aaa THRESHOLD TRANS=bbb DC=ccc lR=ddd TO=eee I l ______________________________________________________________________ J 

IEC801I 

aaa 

is the standard message code for the operator. The internal com
ponent name is lEC, the serial number is 801, and the action code 
is I, meaning information; immediate operator action is not 
required. 

is the address of the communication line on which the error 
occurred (printed in hexadecimal). 

THRESHOLD 
is the message text. 

TRANS=bbh 
is the number of transmissions that have occurred on this line (in 
decimal) • 

DC=ccc 
is the number of data check errors that have occurred on the line 
during the indicated number of transmissions (in decimal). 

lR=ddd 
is the number of intervention required errors that have occurred on 
the line during the indicated number of transmissions (in decimal). 

TO=eee 
is the number of nontext timeout errors that have occurred on the 
line during the indicated number of transmissions (in decimal). 

r----------------------------------------------------------------------, I lEC802I aaa LINE TOTALS TRANS=bbbbbbbb DC=ccccc IR=ddddd TO=eeeee I L ______________________________________________________________________ J 

IEC802I 

aaa 

is the stanaard message code for the operator. The internal com
ponent name is IEC, the serial number is 802, and the action code 
is I, meaning information; immediate operator action is not 
required. 

is the address of the communications line on which the errors 
occurred. 

LINE TOTALS 
is the message text, indicating the total number of errors on the 
specified line. 

TRANS=bbbbbbbb 
is the total number of trana.issions that have occurred on the line 
since the accumulators were reset (in decimal). 

DC=ccccc 
is the total number of data check errors that have occurred on the 
line during the indicated number of transmissions (in decimal). 
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IR=ddddd 
is the total nUlfber of intervention required errors that have 
occurred on th~ line during the indicated number of transmissions 
(in decimal). 

TO=eceee 
is the total nUDlber of nontext tine-out errors that have occurred 
on the line during the indicated nu~ber of transmissions (in 
decimal) • 

CONTROL UNIT OR DEVICE INOPERATIVE MESSAGE 

This message is issued whenever an IBM 2701, 2702, or 2703 beccmes 
inoperative. Usually, this roessage is printed during opening of a line 
group associated with the inoperative TCU. It appears when an I/O 
operation for sorrle line connected to that TCU is attempted. When the 
message appears, the central computer operator should determine the 
reason for the condition and reactivate the TCU. FOI a local 3270, this 
message indicates that an I/O error was the result of the Erase Write 
done during Open processing. 

r----------------------------------------------------------------------, I {CONTROL UNIT} {CONT OR POST ~ 
I IEC804A aaa DEVICE NOT OPERATIONAL. REPLY CONT, POST OR DROFfl L ______________________________________________________________________ J 

IEC804A 

aaa 

is tht standard message code for the operatbr. The internal com
ponent name is IEC, the serial number is 804, and the action code 
is --A, meaning operator action is required. 

is the address of the communications line or device. 

CONTROL UNIT NOT OPEMTIONAL. PEPLY CONT OR POST 
is the messlge text for a control unit, indicating the response for 
the operator. Reply either CaNT or POST. If the operator replies 
CONT, the I/O operation for which this message was printed will be 
retried. IE the retry is unsuccessful, the message will be reis
sued. If s..lccessful, the operation will continue. If the reply is 
POST, the o?eration will be posted complete-with-error and the "not 
operational SIO" bit (bit 0) will be turned on in the DECERRST 
field of th~ DECB for the line. 

Note 1: For VSl the verbage may be abbreviated. 

Note 2: If a re?ly is not entered before the requesting job is cancelled, 
the system may e~ter wait state. 

DEVICE ~OT OPERATIONAL. REPLY CONT, POST OR DROP 
is the message text for a local 3270. If the operator replies 
CONT, the I/O operation for which this message was issued is re-
tried. If the retry is unsuccessful, the message is reissued. The 
operation c~ntinues if the retry is successful. If the operator 
replies POST, the operation is posted complete-with-error. The 
DROP reply jiscontinues issuance of the message for the duration of 
open processing, and all I/O errors will be posted cornplete-with-error, 
for this line group. 

r-----------------------------------------------------------------------, I IEC8091 aaa C01-lTROL UNIT NOT OPERATIONAL I L ______________________________________________________________________ J 

IEC8091 

aaa 

is the ~tan(!ard message code for the operator. The internal com
ponent name is lEe, the serial nurrter is 809, and the action code 
is It meani:1g no operator action is required. 

is the addr-=ss of the communications line. 
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CONTROL UNIT NOT OPERATIONAL 
is the message text. 

REMOTE BSC STATION ERROR MESSAGES 

BTAM allows remote BSC stations to send error information to the central 
computer. currently, the BSC stations that can send these messages are 
the 2715 (second and third formats only), the 2770 (first format only), 
and the remote 3270 (fourth format only). This information is routed to 
the user program, to the central computer console, or to an error file 
on a system residence device. The fornat of the error message depends 
on Which of these destinations is desired: 

1. Error information to be sent to the user program must appear in a 
message having this format: 

r---T--~---~---~---T---------//----------T---' 
ISOHI ~ I S1 IDLE2 1STXI text- IETXI L-__ ~ ___ ~ ____ ~ ____ ~ ___ ~ _________ // __________ ~ ___ J 

1 1 1 1 1 1 

2. Error information to be sent to the central computer console must 
appear in a message having this format: 

r---T--~---~----T---T----T---//-----------T---' 
ISOHI ~ I C1 IDLE21STXI r 3 1 text- IETXI L ___ ~ ___ ~ ____ ~ ___ ~ ___ ~ ____ ~ ____ // __________ ~ ___ J 

111 1 11 1 

3. Error information to be sent to the system error file must appear 
in a message having this format: 

r---T--~---~----T---T------T---------T------T--//-----T---' 
ISOHI ~ I E1 IDLE21STXI X'OS'lreserved 1 ID 1 text- IETXI L ___ L ___ ~ ____ ~ ____ ~ ___ ~ ______ ~ ________ ~ ______ ~ ___ // ____ ~ ___ J 

111 1 1 1 2 2 1 

4. Error information from a remote 3270 display system to be sent to 
the problem program and to be recorded as T-type records in SYS1. 
LOGREC must appear in a message having this format: 

r---T---T---T---T------------T---' 
ISOHI ~ I R1 1STXI text- IETXI L ___ ~ ___ ~ ___ ~ ___ ~ ____________ ~ ___ J 

1 1 1 1 4 1 

~: 

1This character must be uppercase (EBCDIC or USASCII). 

2DLE need be present only for transparent text; however, in the third 
format (system error file), the text must begin in the eleventh byte. 

3r is the routing code that specifies the console to which this message 
is to be routed. 

-The text of each message depends on the format: 

Format 1 - The text is user provided; its length depends on the size of 
the user's buffer. 

Format 2 - The text must consist of printable characters. The length 
of the text must be either 17 or 60 characters; extra chara
cters will be automatically truncated. 
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Format 3 - The tt~xt is bit significant. The length may be from 35 to 
210 characters, but must be a multiple of 35 (i.e., it can 
be 35~ 70, 105, 140, 175, or 210 characters). If necessary, 
the text should be padded with 'FF' bytes. 

Format 4 - For the nonswitched remote 3270, the text includes the con
trol unit and device addresses of the remote 3270 device 
from which the message was received and two sense/status 
bytes. For the switched 3275, the text includes only two 
sense/status bytes. 

After sending the error message to the user program, console, or 
error file, BTAM restarts the user-program Read operation with which the 
error message was received. The remote station then may send another 
error message, a regular message, or EOT. 

Upon receiving an error message with a Read Initial Operation on a 
multipoint line, BTAM preserves the Autopoll index byte in the first 
byte of the input area. Therefore, following each Read Initial opera
tion on a multipoint line. the user program should check the second byte 
of the input area for an EOT character. 

ERROR STATUS MESSAGES (IBM 2770) 

One of the following five error messages may be sent by the 2770 termi
nal operator, as specified by the error recovery procedure for the 2770. 

• Checkpoint Restart: 
Last Restart Point: 
Specific Restart Point: 

SOH I S STX 0 X1 X2 C SP 5P 
SOH I S STX 2 X1 X2 C text ••• 

(The first format causes BTAM to begin retransmission at the point from 
which the previous transmission began, or at any other point decided by 
the user program when it detects the 'c' preceding the two space charac
ters. The second format allows the terminal o~erator to indicate to the 
user program where he wishes for retransmission to begin. The text can 
be up to 50 characters long and can contain any information the user 
program needs to identify the point at which transmi.ssion is to begin. 
This might be. for example. a page number or form number. 

• Customer Engineer 
Attention Required: SOH I 5 5TX 0 X1 X2 D Z1 Z2 

• Job Restart: SOH I 5 STX 0 X1 X2 M SP SP 

• Format Error: SOH I 5 STX 0 X1 X2 F 5P SP 

In these formats: 

text 

Zj, 

is the station address 

is the component address 

is any information the terminal operator wishes to send to identify 
to the user program the point froll! which retransmission is to 
begin. 

is the station address. This is the same as X1 if the component 
requires attention by a Customer Engineer, but the station is 
operational; it is the address of an alternate station if the send-
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ing station requires CE attention; and it is a SP character if no 
alternate station is available or desired. 

is the component address of an alternate componentatthe sending 
station or at an alternate station. 

When BTAM recognizes an error status message, it posts the operation 
complete with a completion code of X'7Ft and turns on bit 0 of DECFLAGS. 

TERMINAL ERROR STATUS MESSAGE (IBM 2715) 

This message, in one of four formats, provides the results of a scan of 
the error file of an IBM 2715 Transmission Control. The scan occurs 
when the error threshold for one of the area stations connected to the 
2715 is exceeded (threshold value is eight) or when manually requested 
at the 2715, the 2740 attached to the 2715, or the central computer. 
BTAM prints the message on the master console, the teleprocessing con
sole, or the system maintenance console, depending on the routing code 
included in the error scan message sent by the 2715. (The routing code 
does not appear in the message printed on the console.) 

In the four formats below: 

cuu 

xx 

tttt 

ww 

is the address of the communications line (channel and unit) 
(EBCDIC). 

is the address of the area station for which the error scan is 
reported (hexadecimal). 

is the time (0001-2400) the error scan occurred (decimal). 

is the address of a particular adapter within the 2715 
(hexadecimal). 

Other fields in the message are indicated under individual formats 
below. 

r----------------------------------------------------------------------, I IEC815I cuu xx tttt yy ERS z I L ______________________________________________________________________ J 

Explanation: This message reports the results of an error scan by the 
2715 when five or more of the eight errors involved a particular one of 
the devices attached to the area station. 

yy 

z 

is the address of the device for which the errors occurred 
(hexadecimal). 

is the number of errors (from 5 to 8) that occurred for the device 
(decimal). 

Operator Response: None. 

r----------------------------------------------------------------------, I IEC815I cuu xx tttt THRESHLD I L _____________________________________________________ - ________________ J 
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Explanation: This message indicates that the threshold value of eight 
has been reached for the area station whose address is xx, but no one 
device attached to the station accounted for as many as five of the 
errors. 

operator Response: None 

r----------------------------------------------------------------------, 
I IEC815I ccc xx tttt yy eeee zzzz yy eeee zzzz yy eeee zzzz yy eeee I 
I zzzz I L ______________________________________________________________________ J 

Explanation: This message is issued whenever an error scan for a parti
cular area station is manually requested at the 2115, 2140 attached to 
2715, or the central computer. The message appears twice in succession. 
Each indicates the nature of four errors; the two messages together pro
vide this information for the eight most recent occurences for area sta
tion xx. 

yy 

eeee 

zzzz 

is the address of a device (hexadecimal). 

is the error data for device yy (hexadecimal). 

is the time (0001-2400) the error data was recorded on the 2115 
disk (decimal). 

operator Response: None. 

r----------------------------------------------------------------------, 
I IEC815I cuu ww tttt eeeeeee zzzz eeeeeee zzzz eeeeeee zzzz eeeeeee I 
I zzzz I L ______________________________________________________________________ J 

Explanation: This message is issued whenever an error scan for a parti
cular 2715 adapter is manually requested at the 2115, 2140 attached to 
2715, or the central computer. The message appears twice in succession. 
Each indicates the nature of four errors; the two messages together pro
vide this information for the eight most recent error occurrences for 
adapter ww. 

eeeeeee 

zzzz 

is the error data for adapter ww (hexadecimal). 

is the time (0001-2400) the error data was recorded on the 2115 
disk (decima 1) • 

Operator Response: None. 

ERROR STATUS MESSAGE (REMOTE IBM 3210) 

An error status message from a nonswitched remote 3270 device has the 
format: 

r---T---T---T---T-------T-------T------------T------------T---' 
I I I I I cu I device I sense/status I sense/status I I 
ISOHI % I R ISTXladdressladdressl byte 1 I byte 2 IETXI L ___ ~ ___ ~ ___ ~ ___ ~ _______ ~ _______ ~ ____________ ~ ____________ ~ ___ J 

An error status message from a switched 3215 display station has the 
format: 
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r---T---T---T---T------------T------------T---, 1 I I I I sense/status I sense/status I I 
ISOHI I I R ISTXI byte 1 I byte 2 IETXI L ___ ~ ___ ~ ___ ~ ___ ~ ____________ ~ ____________ ~ ___ J 

cu address 
is the address of the control unit of the device from which the 
message was received (see Figure 47 in the section "IBM 3270 Dis
play System -- Programming Considerations·). 

device address 
is the address of the device from which the message was received 
(see Figure 49 in the section "IBM 3270 Display System -- Program
ming Considerations·). 

sense/status byte 1 
has the format: 

Bit Definition 
-0- Setting depends on bits 2-7 (see Figure 50 in the section 

·IBM 3270 Display system -- Programming Considerations·) 
1 Setting always 1 
2 Reserved 
3 Reserved 
4 Device BUSY (DB) 
5 Unit Specify (US) 
6 Device End (DE) 
7 Transmission Check (TC) 

sense/byte 2 
has the format: 

Bit Definition 
--0- Setting depends on bits 2-7 (see Figure 50) 

1 Setting always 1 
2 Command Reject (CR) 
3 Intervention Required (IR) 
4 Equipment Check (EC) 
5 Data Check (DC) 
6 Control Check (CC) 
7 Operations Check (OC) 

For more information about the sense/status bytes, see IBM 3270 Informa
tion Display System, Component Description. 

When BTAM recognizes an error status message from a remote 3270 
device, the operation is posted with a completion code of X'7F', and bit 
1 is turned off and bit 6 is turned on in the DECFLAGS field of the 
DECB. BTAM sends the error status message to the application program's 
input/output area and records the information as T-type records in 
SYS1.LOGREC. 

Figure 114 indicates suggested actions according to the contents of 
the sense/status bytes in error status messages. (The figure applies 
both to nonswitched remote 3270 display systems and to the switched 
3275.) The suggested actions are: 

1. Execute a new address selection sequence, and retransmit the mes
sage starting with the command sequence that was being executed 
when the error occurred. If the operation is not successful after 
two retries, consider the error ncnrecoverable, and take action 9. 

2. Do the same as in action 1, except take action 10 after two 
retries. 
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3. Do the same as in action 1, except retransmit the entire failing 
chain of conlmands. 

4. If possible, reconstruct the entire screen buffer image, and retry 
the failing chain of commands (within the Bse sequence of opera
tions). If the screen buffer cannot or need not be reconstructed, 
retry the operation anyway. If the 0Feration is not successful 
after three retries, consider the error nonrecoverable, and take 
action 9. 

5. Do the same as in action 4, except reconstruct the buffer of the 
"from" device specified in the cOJ;y COIllIIiand. If the operation is 
not successful after three retries, consider the error nonrecover
able, and take action 10. 

6. Wait for the display operator or system 0Ferator to ready the 
printer. Retry the printout by issuing a write com~and with the 
wec and no data stream. Or take acticn 4. 

7. Wait for the display operator or system 0Ferato~ to ready the 
"from" device specified in the copy command. Take action 2. 

8. Examine the data stream to determine the cause of the nonreCO"ler
able programming error. For command reject this may be caused by 
an EWA command issued to a 3271 or 3275, or by a WSF command issued 
to a 3271, 3275, on 3274 Model IC (without WSF capability). 

9. Request maintenance on the malfunctioning device. After repair, 
try to reconstruct the screen buffer image (using an erase/write 
command to correct a missing or multiple cursor condition in the 
buffer). Retry the failing chain of commands as in the previous 
action. 

10. Request main':enance on the malfunctioning device (the 
specified in the copy command). After repair, try to 
the screen buffer image (using an erase/write command 
missing or multiple cursor condition in the buffer). 
failing chain of commands as in the previous action. 

"from" device 
reconstruct 
to correct a 
Retry the 

11. If a new printout is required, take action 6. The error occurred 
during a printout and indicates either a character generator 
readout error or a print mechanisrr hang. There is no data error. 

12. If a new printout is required, take action 4. 

13. periodically issue a specific poll (nonswitched) or read (switched) 
to obtain the Device End indication that is sent by the device to 
the TCU when the device goes not tusy. 

14. periodically issue a specific poll (nonswitched) or read (switched) 
to obtain the Device End indication that is sent by the device to 
the TCU when the device goes not tusy. Take action 4. 

15. Do the same as in action 14, except take action 1 when the "from" 
device specified in the copy command goes not bUcy. 

16. If the failing cou:mand is (U· a write comrrand with a data stream or 
more than one byte or (2) one of a ch.:lin of commands that contains 
a previous write command without an SEA order i~rnediately following 
the wec, take action 4. Otherwise, take action 3. If the problem 
is still not corrected, take acticn 9. 

17. An unauthorized attempt was made to copy data from a device. The 
device address in the error status messagE is the address of the 
"to" device specified in the copy command. 
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18. Do not take any action~ this is net an error condition. 
signals that a previously detected busy device has gone 
previously detected not ~eady device has gone ready, or 
ly detected not available device is now available. The 
bit may be set alone or with other error tits. 

This code 
not busy, a 
a previous
device end 

19. This condition occurs if the operator of a formatted 3277 has 
performed a backtab or erase input in rapid succession. Iq
nore Device End and treat the condition as Device Busy only. 
Take action 13. 

r--------------------------------------------------------~------------, I Error Condition I I 
t---------------------~-----------------~-------------~ Suggested I I Sense/Status Bytes I Bit(s) Set I Unites) I Action I 
r----------------------+------------------+--------------+-------------~ I X ' II 050 ' I IR I 3271 , 3275 I 6 I 
r----------------------+------------------+--------------+-------------~ I X'4060,l I CR I 3271,3275 I 8. I 

~----------------------+------------------+--------------+-------------~ I X'1I0C1' lOCI 3271. 3275 I 8 I 
r----------------------+------------------+--------------+-------------~ I X' " OC2 ' I cc I 3271 I " I 

.----------------------+------------------+--------------+-------------i I X'1I0C3' ICC, oc I 3271 I 2 I 
r----------------------+------------------+--------------+-------------~ I X'1I0C", I DC I 3271, 3275 I II I 
.----------------------+------------------+--------------+-------------i I X'''OC6' I DC, OC I 3271 I 2 I 
~----------------------+------------------+--------------+-------------~ I X" 11001 ' I IR, OC I 3271 I 7 I 
~----------------------+------------------+--------------+-------------~ I X' 4A40 I I DB, DE I 3271 I 19 I 

.----------------------+------------------+--------------+-------------~ I X'IiCIiO' I DB, US I 3271, 3275 I 1" I 
~----------------------+------------------+--------------+-------------~ I X'4E40' I DB, US, DE I 3271, 3275 I " I 
.----------------------+------------------+--------------+-------------~ I X' C1110' I TC I 3275 I 16 I 
r----------------------+------------------+--------------+-------------~ I x'C2110' I DE I 3271, 3275 I 18 I 
.----------------------+------------------+--------------+-------------~ I X' C250' I IR, DE I 3271, 3275 I 6 I 
~----------------------+------------------+--------------+-------------~ I X'C2c'" I ·CC, DE I 3271, 3275 I " I 
.----------------------+------------------+--------------+-------------~ I X'C2CS' I EC, DE I 3275 I 11 I 
~----------------------+------------------+--------------+-------------4 I X'C2DS' I IR, EC, DE I 3275 I 11 I 
.----------------------+------------------+--------------+-------------~ I X'C4C1' I OC, us I 3271 I 17 I 
~----------------------+------------------+--------------+-------------4 I X'C"C4' I DC, US I 3271, 3275 I 4 I 
.----------------------+------------------+--------------+-------------~ I X'C4CS' I DC, 0<.:, US I 3271 I 5 I 
~----------------------+------------------+--------------+-------------4 I X 'C6C4' I DC, US, DE I 3271, 3275 I 12 I 
.----------------------+------------------+--------------+-------------~ I ;,{'C6t:S' I .t::C, US, DE I 3271 I 11 I 
~----------------------+------------------+--------------+-------------~ I X'C6DS' I TR, EC, US, CE I 3271 I 11 I 
.----------------------+------------------+--------------+-------------~ I X'C840' I Db I 3271, 3275 I 13 I 
~----------------------+------------------+--------------+-------------4 ,. ______ :~:~::~ ________ l __ ~::_~: __________ l __ :~~~ ________ l _____ :~ ______ ~ 
IMay be caused by the EWA command issued to a 3271 or 3275, or by 

a WSF command issued to a 3271, 3275, or 3274 Model le (without 
Write Structured Field capability) . 

Figure 114. Suggested Actions According to Remote 3270 Error Status 
Message 
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BTAM ABEND CODES 

090 Explanation: The error occurred during execution of a BTAM OPEN 
macro instruction. 

An Open routine found that a device other than a communications 
device was allocated to the data control block (nCB) being opened; 
that is, the device class code in the unit control block (UCB) for 
the device allocated to the data control block was not equal to 
hexadecimal 40. 

Programmer Response: Either the UNIT paraIneter of the DO state
ment for the communications device is incorrect or unit control 
block generated during system generation is invalid. Check for 
improper sI=ecification of the UNIT parameter of the DO statement 
or the UNIT operand of the IODEVICE macro instruction. After 
correcting the error, execute the jot step again. If the problem 
recurs, do the following before calling IBM for programming 
support: 

• Make sure that MSGLEVEL=Cl,l) was specified in the JOB state
ment anj that a SYSABEND DD statement was included for the 
failing job step. 

• Have the associated job stream and program listing available. 

091 Explanation: The error occurred during execution of a BTAM OPEN 
macro instr~ction. 

An Open routine found an invalid or unsupported type of transmis
sion control unit specified in the unit control block (UCB) for 
the device allocated to the data control block (DCB) being opened. 

Programmer Response: Check for improper specification of the 
IOCONTRL macro instruction used in generating the system. After 
correcting ~he error, execute the jot step again. If the problem 
recurs, do ~he following before calling IBM for programming 
support: 

• Make sure that MSGLEVEL=Cl,l) was specified in the JOB state
ment, and that a SYSABENC DD statement was included for the 
failing job step. 

• Have th.~ associated job stream and program listing available. 

092 Explanation~ The error occurred during execution of a BTAM OPEN 
macro instruction. 

An Open routine found an invalid or unsupported type of terminal 
control or terminal adapter specified in the unit control block 
CUCB) for the device allocated to the data control block (DCB) 
being opened. 

programmer Response: Check for improper specification of the 
ADAPTER operand in the IODEVICE macro instruction used in generat
ing the system. Correct the error and execute the job step again. 
If the problem recurs, do the following befor calling IBM for pro
gramming surport: 

• Make su!e that MSGLEVEL=(l,l) was specified in the JOB state
ment, a~d that a SYSABENC DC statement was included for the 
failing job step. 

• Have thE' associated job stream and program listing available. 
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093 Explanation: The error occurred during execution of a BTAM OPEN 
macro instruction. 

An Open routine found an invalid or unsupported type of terminal 
specified in the unit control block (UCB) for the device allocated 
to the data control block (DCB) being opened. 

Programmer Response: Check for improper specification of the UNIT 
operand in the IODEVICE macro instruction used in generating the 
system. Correct the error and execute the job step again. If the 
problem recurs, do the following before calling IBM for program
ming support: 

• Make sure that MSGLEVEL=(l,l) was specified in the JOB state
ment and that a SYSABEND DD statement was included for the 
failing job step. 

• Have the associated job stream and program listing available. 

094 Explanation: The error occurred during execution of a BTAM OPEN 
macro instruction. 

An Open routine found an invalid or unsupported optional feature 
or mode of operation specified in the unit control block (ueB) for 
the device allocated to the data control block (DCB) being opened. 

Programmer Response: Check for improper specification of the FEA
TURE operand in the IODEVICE macro used in generating the system. 
Correct the error and execute the job step again. If the problem 
recurs, do the following before calling IBM for programming 
support: 

• Make sure that MSGLEVEL=(l,l) was specified in the JOB state
ment and that a SYSABEND DD statement was included for the 
failing job step. 

• Have the associated job stream and program listing available. 

095 Explanation: The error occurred during execution of a BTAM OPEN 
macro instruction. 

An Open routine found that the lines allocated to the line group 
did not have identical types of terminals or lines, or that the 
terminals did not have the identical features. 

Programmer Response: Determine which line group contains dif
ferent types of terminals or lines and redefine its lines through 
DD statements or a new system generation. If the problem recurs, 
do the following before calling IBM for programming support: 

• Make sure that MSGLEVEL=(l,l) was specified in the JOB state
ment and that a SYSABEND DD statement was included for the 
failing job step • 

• Have the associated job stream and program listing available. 

096 Explanation: The error occurred during execution of a BTAM OPEN 
macro instruction. 

An Open rout'ine found that dynamiC buffer allocation had been 
specified in the DCBBFTEK field of the data control block (DCB). 
However, the Open routine could not dynamically allocate buffers 
because the data control block specified neither the address of a 
buffer pool control block (in the DCBBUFCB field) nor the number 
and length of the buffers (in the DCBBUFNO and DCBBUFL fields). 

Programmer Response: Correct the error ty (1) providing a buffer 
pool and specifying the address of its control block in the 
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DCBBUFCB field, (2) specifying the number and length of the buf
fers in the DcaBUFNO and DCBBUFL fields, or (3) handling buffering 
in the user program and deleting the BFTEK=D operand in the DCB 
macro instruction or the DCB parameter of the DO statement. Then 
execute the job step again. If the problem recurs, do the follow
ing before calling IBM for programming suppert: 

• Make s~re that MSGLEVEL=(l,l) was specified in the JOB state
ment and that a SYSABEND DD statement was included for the 
failing job step. 

• Have tile associated job stream and program listing available. 

091 Explanatio~: The error occurred during execution of a BTAM OPEN 
macro instruction. 

An Open ro~tine required an additional entry in the device I/O 
directory; however, the directory was already full. Since the 
last system start, the maximum number of device types have been 
allocated. Normally, the maximum number is 16 (30 for VS2 
Release 2). 

Programmer Response: DO the following before calling IBM for pro
gramming support: 

~ Make sure that MSGLEVEL=(l,l) was specified in the JOB state
ment and that a SYSABEND DO statement was included for the 
failinq job step • 

• Have the associated job stream and program listing available. 

098 Explanatiol!: The error occurred during execution of a BTAM OPEN 
macro instruction. 

Althoug.tl Dual Communication Interface B or Dual Code Feature B was 
specified In the data control block (DCB), the transmission con
trol unit js not an IBM 2101 or the unit control block (UCB) esta
blished at systerr. generation time did not specify that the 2101 is 
equipped with the Dual Communication Interface or Dual Code 
feature. 

Programmer Response: Probable user error. Correct the DCB macro 
that defin€'d the data control block that erroneously specified the 
Dual Communication Interface B or Dual Code B, reassemble, and 
re-execute the job step. If the problem recurs, do the following 
before calling IBM for programming support: 

• Make sl..rethat MSGLEVEL= (1,1) was specified in the JOB state
ment ar,d that a SYSABEND DO statement was included for the 
failing job step • 

• Have tbe associated job stream and program listing available. 

099 Explanation: The error occurred during execution of a BTAM OPEN 
macro instruction. An OPEN routine found that dynamic buffering 
was being initiated while the BTAM application was running in 
virtual mode. Dynamic buffering is not supported for virtual 
mode in VS2 Release 2. 

Programmer Response: Specify ADDRSPC=REAL in the JCL JOB or EXEC 
statement and rerun the job. 
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APPENDIX D: SYSTEM GENERATION MACRO INSTRUCTIONS 

This appendix explains the operands that 
must be included in the system generation 
macro instruc·tions when generating an 
operating syst .. em that includes BTAM. Only 
those macro instructions and operands 
directly rela·ted to BTAM are given; for 
other mac'ro instructions required for 
genera ting a system and an explanation of 
the generation process, see the OS/vSl or 
OS/vS2 system generation reference manual. 
In particular, refer to explanations of the 
DATA~T, and IODEVICE macro instructions. 

DATAMGT Macro Instruction 

DATAZ.ociT caus es one or more optional access 
methods to be included in your operating 
system. To include BTAM, code: 

r-----T---------T-------------------------, 
IName 10perationiOperand I 
~-~---+---------+-------------------------~ 
I I DATAMGT I.ACSMETH=BTAM I L-____ ~ _________ L _________________________ J 

IODEVICE Macro Instruction 

IODEVICE des cribes to the operating system 
the characteristics of an input/output 
device and i~s operating system require
ments. For B'l'AM, IODEVICE i dentif ies the 
type of device, that is, remote station, 
that is conne~cted to a communications line, 
or the type of line configuration and the 
type of transmission control unit (TCU). 
You therefore coce one IODEVICE macro for 
each line, re:gardless of how many remot..e 
stations are connected to the line. For 
BTAM supporl for Lhe local 3270 display 
system, IODEVICE identifies the type of 
local 3270 de~vice connected to a 3272 con
trol unit. You code one IODEVICE macro for 
each local 3270 device. 

To use BTAM Prepare to Read support, an 
I/O generation must include local 3270 
devices with Prepare to Read capability. 
Prepare to Read capability is indicated 
by specifyingr PTREAD on the FEATURE op
erand. FEATlJRE=PTREAD applies only to 
displays and printers attached to 3274 
Model lD Control Units. 

CAUTION: Even though an access method has 
been previously specified in a complete 
system genetation, device-dependent code 
cannot be added to access method support 
merely by doing an I/O generation for the 

device. A complete system generation is 
required if BTAM device support for the 
local 3270s being added to the system is 
desired. 

Only the operands shown are applicable 
for a BTAM system. 

r--------T----------T---------------------, 
JName IOperation IOperand I 
~--------+----------+---------------------~ 
j(symbolliIODEVICE IUNIT=type, I 
I I I ADDRESS=address, I 
I I I TCU=type, I 
j I I MODEL=model, I 
I I I ADAPTER=t ype I 
I I I (,FEATURE=(feature1' I 
I I I feature2, ••• ) ] I 
I I 1(' SETADDR=type] I 
I I I (, OBRCNT=nl I L ________ ~ __________ L _____________________ J 

UNIT 
specifies the type of remote terminal 
(start-stop) or type of line confi
guration (BSC) associated with the 
line address given by the ADDRESS 
operand. For the local 3270 display 
SyStf:'lll, specifies the type of local 
devi ce with the device address oi ven 
by the ADDRESS operand. Valid UNIT 
parameters are: 

• For start-stop: 

1030 
1050 
1060 
2260 
2740 
2741P (2741 using PTTC code) 
2741C (2741 using Correspondence 

a3B3 
11SA 
TWX 

code) 

WTTA (World Trade Telegraph 
'rerminals) 

• For BSC: 

Bsei (for nonswitched point-to-point 
line) 

BSC2 (for switched point-to-point 
line) 

Pose 3 (fGr norl swi t ched mul tipoin t 
line) 
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• For local 3270 display system: 

3277 
3284 
3286 

ADDRESS 

TCU 

specifies the three-digit address of 
the line over which the type of sta
tion given by UNIT is to communicate. 
For the local 3270 display system, 
specifies the three-digit address of 
the local 3270 device given by the 
UNIT operand. Valid parameters are 
within the range 000-6FF, inclusive 
Chexadecima l) • 

specifies the type of transmission 
control unit: 2701, 2702, or 2703. 

Notes! If an IBM 370S Communications Con
troller with an Emulation Program is 
attached, the control unit definition in 
the IODEVICE macro instruction remains TeU= 
2701, TCU=2702, or TCU=2703, as appropri
ate. Certain features of the 2701, 2702, 
and 2703 are not supported by the 370S Emu
lation Program; these features are listed 
in IBM 3705 Communications Controller Emu
lation Program Generation and Utilities, 
Guide and Reference Manual, GC30-3002. 

MODEL 
specifies whether the local 3270 
device given by the UNIT operand is a 
model 1 (480-character buffer) or 
model 2 (1920-character buffer). Code 
MODEL= 1 or HO DEL= 2. 

Note: The MODEL operand applies only 
to the local 3270 display system. 
Only model 1 devices (3277, 3284, 
3286) may be connected to a model 1 
3272 control unit. Modell or model 2 
devices or roth may be connected to a 
model 2 3272 control unit. 

i .. DAPTER 
specifies the type of TCU terminal 
control and terminal adapter asso
ciated with the line address given by 
the ADDRESS operand. Code one of the 
following values: 

IBM1 
for IBM 1050, 1060, 2740 or 2741 com
municating with: 

• IBl-l 2701 tnrough an 1B1-j Terminal 
Adapter, Type"I, and either: (1) an 
appropriate data set, or (2) an IBM 
Line Adaptt~r. 
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• IBM 2702 or 2703 through an IBM Ter
minal Control, Type I, and either: 
(1) a Data Set Line Adapter and an 
appropriate data set, or (2) an IBM 
Line Adapter. 

IBM2 
for IBM 1030 communicating with: 

• IBM 2701 through an IBM Terminal 
Adapter, Type II, and either: (1) 
an appropriate data set, or (2) an 
IBM Line Adapter. 

• IBM 2702 or 2703 through an IBM Ter-

IBM3 

minal Control, Type II, and either: 
(1) a Data Set Line Adapter and an 
appropriate data set, or (2) an IBM 
Line Adapter. 

for IBM 2260/2848 communicating with: 

• IBM 2701 through an IBM Terminal 
Adapter, Type III and an appropriate 
data set. 

IDMT 
for IBM 1050 communicating with: 

• IBM 2701 through an IBM Telegraph 
Adapter. 

• IBM 2703 through an IBM Terminal 
Control, Type I, and a Telegraph 
Line Adapter. 

TELE1 
for AT&T 83B3 or Western Union 11SA 
communicating with: 

• IBM 2701 through a Telegraph Adapt
er, Type I. 

• IBM 2702 or 2703 through a Telegraph 
Terminal Control, Type I, and a 
Telegraph Line Adapter. 

TELE2 
for WU TWX (Model 33 or 3S) communi
cating with: 

• IBM 2701 through a Telegraph Adapt
er, Type II, and an appropriate data 
set. 

• IBM 2702 or 2703 through a Telegraph 
Terminal Control, Type II, and a 
Data Set Line Adapter and an appro
priate data set. 



TELEW 
for World Tr,ade Telegraph terminal 
communicating with: 

• IBM 2701 through a World Trade Tele
graph Adapter. 

• IBM 2702 or 2703 through a World 
Trade Telegraph Adapter and a Tele
graph Line Adapter. 

BSCA 
for IBM System/370, System/3, 1130, 
1800, 2715, 2770, 2780, or 2972 com
municating with: 

• IBM 2701 through a Synchronous Data 
Adapter, Type II, and an appropriate 
data set. 

• IBM 2703 through a Synchronous Ter
minal Control and an appropriate 
data set. 
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FEATURE 
specifies certain optional features 
with which the transmission control 
unit (TCU) or remote station is 
equipped., For the local 3270 display 
system, specifies certain features 
with which the local 3270 display sta
tion is E:!quipped. Code each of the 
applicable parameters: 

AUTOCAIL 
if the Teu (2701, 2702, or 2703) to 
which th~e remote station is connected 
is equipped with the Autocall feature 
and the line is connected to the TCU 
terminal adapter by means of an Auto
matic Calling Unit and an appropriate 
data set. When these conditions are 
met, and you specify AUTOCALL, the 
channel programs genp.rated for the 
line whose address is specified by the 
ADDRESS operand can automatically dial 
the remote stations, using the tele
phone number you spAcify in the ter
minal list associated with the line. 

AUTOANSR 
if the data set (modern) connecting the 
access line specified by the address 
oferanu to the TCU is a switched line 
over which calls are to be answered. 
AUTOANSR must be coded regardless or: 
whether the line is equipped with an 
automatic answering unit. When you 
specify AUTOANSR, the channel progritmS 
generated fer the specified line will 
automatically initiate message ~rans
mission when a remote station calls 
the computer. 

AUTOPOLL 
if the automatic polling facility of 
the TCU is to be used. Thiu facility 
is a standard feature'of the IBM 2703, 
and an optional feature (called Auto 
Poll) of tbe I Br,1 2702. For the IBM 
2701, this parameter is valid only for 
lines connected through the Synch
ronous Data Adapter Type II. If you 
specify AUTOPOLL, the Read Initial 
channel programs genera ted for t.he 
specified line will be so arranged 
that a negative resfJonse from a remote 
station causes the TCU to automatical
ly poll the next station in the ter
minal list without signalling an I/O 
interrupt. If you omit AUTOPOLL, Read 
Initial operations will employ pro
gramme·d polling with eact. negative 
reSpOnSE! from a remote station causing 
an I/O interrupt. Only those Re.ad 
Initial operations that send polling 
characters are affected. 

This parameter is v~lid only for non
switched multipoint lines to which are 
connected the IBM 1030, 1060, 1050, 
2740, or any BSC stations, (as speci
fiea by the UNIT opErand), as only 

these types of stations can be polled 
using the Auto Poll facility. The 
AUTOPOLL~perand must be coded for BSC 
stations on multipoint lines, and may 
be coded for the foregoing start-stop 
terminals. 

If UNIT=2740 is specified, you must 
also code in the FEATURE operand, 
either SCONTROL or SCONTROL and CHECK
ING (in addition to the AUTOPOLL 
parameter) • 

DUALCOMM 
if the TCU (IBM 2701 only) to which 
the line specified by ADDRESS is con
nected is E:quipped with the Dual Com
munication Interface special feature. 
This feature allows program selection 
(in the DCB macro) of either of two 
data sets (modems) over which trans
mission is to occur (BSC lines only). 

DUALCODE 
if tne TCU (IBM 2701 only) is equipped 
with the Dual Code special feature. 
This feature allows program s_election 
(in the DCB macro) of the transmission 
code to be used on the communication 
line (BSC lines only). 

For IBM 2740 Termi~als only: 

CHECKING 
if UNIT=2740 is specified and the ter
minal is equipped with the Record 
Checking special feature. 

SCONTROL 
if tlliIT=2740 is specified and the ter
minal is equipped witn the Station 
Control special feature. This para
meter and the AUTOCALL, AUTOANSR, OIU, 
and XCONTROL parameters are mutually 
exclusive. 

XCONTROL 
if UNIT=2740 is specified and the ter
minal is equipped with the ~rans~it 
Control special feature and the Dial 
Up special feature. You also must 
indicate the Dial-up s~ecial feature 
in the FEATURE operand by t.he AUTOCALI. 
or AUTOANSR parar.lete:r, or beth, as 
aPfJropriate. '1'his pararoeter and the 
OIU parameter are mutually exclusive. 

OIU 
if the UNIT=2740 is specified th~ ter
minal is equipped with an IBM 2760 
Optical Image Unit. This parameter 
and the SCON1~OL and XCONTROL pa:rame
te:rs are mutually exclusive. 

For Local 3270 Devices Only: 

• One of the following cnaracteL geneLa
tor options: 
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OOCHAR 
if the dE~vice has a domestic Ir.onocase 
character- genera tor. If the FEATURE 
operand js not coded, this value is 
assumed. 

ASCACHAR 
if the display station has an ASCII A 
monocase character generator. 

ASCBCHAR 
if the djsplay station has an ASCII B 
monocase character generator. 

FRCHAR 
if the device has a French monocase 
character generator. 

GRCHAR 
if the device has a German monocase 
character generator. 

KACHAR 
if the device has a Katakana monocase 
character generator. 

UKCHAR 
if the de~ice has a United Kingdom 
monocase character generator. 

• One of the following keyboard options 
(if a keybo-:lrd is present): 

EBKY3277 
if the di3play station has an EBCDIC 
typewrite~ keyboard. 

ASKY3277 
if the di!~play sta tion has an ASCII 
typewrite~ keyboard. 

DEKY3277 
if the di~;play sta tion has a data 
entry keyboard. 

OCKYJ277 
if the diE play station has an opera
tor consoJe keyboard. 

• One of the following keyboard options 
(if a keyboc.rd is present): 

KB66KEY 
if the di~play station has a 66-key 
keyboard (that is, has no program 
function keys). 

KB78KEY 
if the display station has a 78-key 
keyboard (that is, has program fUnc
tion keys). 

KB70KEY 
if the display station has a Katakana 
character 3eneraLor and a 70-key uata 
entry keyboard. 
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KB8IKEY 
if the display station has a Katakana 
character generator and an 8I-key 
EBCDIC typewriter keyboard. 

• As many of the following options as 
required: 

SELPEN 
if the display station has a selector 
pen. 

NUMLOCK 
if the display station has the numer
ic lock feature. 

AUDALRM 
if the display station has a keyboard 
and an audible alarm. 

lIAGCDRD 
if the display station has a magnetic 
card reader adapter. 

PTREAO 
if the device is attached to a 3274 
Model 10 Control Unit. This operand 
applies to OS/VSl and OS/VS2 MVS 
operating systems; it is not applic
able to displays and printers attach
ed to 3272 and 3274 Model lB 
Control Units. 

SETADDR 
specifies which of the four Set 
Address (SAD) commands is to be issued 
to the transmission control unit (IBM 
2702 only) for operations on the line 
specified by the ADDRESS operand. The 
SAD command selects the appropriate 
line speed for the type of terminal 
connected to the line. The associa
tion between the specific command 
(Sadzer, Sadone, sadtwo, or Sadthree) 
and the corresponding line speed is 
established by internal connections 
within the 2702; this is done by the 
customer engineer when the 2702 is 
installed. You must code this operand 
it the TCU to which the line is con
nected is a 2702; if it is a 2703, the 
SAD commands wi 11 be i gnor ed • Do not 
code this operand if the TCU is a 
2701, as a command reject will be sig
nalled when the line group is opened. 

o 

If the SAD command for 
the line is: 

Sadzer 

1 Sadone 

2 Sadtwo 

3 Sadthree 



OBRCNT (For IBM 2715 Transmission Control 
Unit only) 

specifies the number of area stations 
connected to the 2715s on the line 
represented by the IODEVICE macro. 
(This value is used to compute the 
space required on SyS1.LOGREC for 
error data received from the 2715.) 
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APPENDIX E: CODE CHARTS FOR BSC AND THE LOCAL 3270 DISPLAY SYSTEM 

This appendiJ( includes code charts for EBCDIC, USASCII, and six-bit TRANSCODE. 

Six Bit Transcode Standard Representation of USASCII 

[
Cod

2

' Po<;';O"'i: :1: , I ~ : I ~ 'I 
3 4 5 L....-___ ...L. -----'-----'----..... 

Rows Columns 0 1 2 3 4 5 6 7 

b7 b6 b5 000 001 010 011 100 101 110 111 

o 0 0 0 
I 

SOH & - 0 
b4 b3 b2 b 1 

12-9-1 12 11 0 0 o 0 0 0 NUL OLE SP 0 @ P 
, 

P 

000 1 A J / 1 
12-1 11-1 0-1 1 

1 000 1 SOH OCI ! 1 A Q a q 

000 B K S 2 
2 o 0 1 0 STX DO II 2 B R b r 

12-2 11-2 0-2 2 
3 o 0 1 1 ETX OC3 

, 
3 C S c s 

o 0 C L T 3 
12-3 1\-3 0-3 3 

4 0 1 0 0 EOT OC4 $ 4 0 T d t 

000 0 M U 4 5 0 1 o 1 ENQ NAK % 5 E U e u 

12-4 11-4 0-4 4 
6 o 1 1 0 ACK SYN & 6 F V f v 

o 0 1 E N V 5 
12-5 11-5 0-5 5 

7 0 1 1 1 BEL ETB I 7 G W 9 w 

o 0 F 0 W 6 
8 1 o 0 0 BS CAN ( 8 H X h x 

12-6 11-6 0-6 6 
9 1 0 0 1 HT EM ) 9 I Y i y 

o G P X 7 
12-7 11-7 0-7 7 

10 1 o 1 0 LF SUB * : J Z i z 

000 H Q Y 8 
11 1 0 1 1 VT ESC + ; K [ k [ 

12-8 11-8 0-8 8 
12 1 1 0 0 FF FS , < L \ I I 

001 I R Z 9 
12-9 11-9 0-9 9 

13 1 1 o 1 CR GS - = M ] m ] 
o 0 STX SPACE ESC SYN 

14 1 1 1 0 SO RS > N "- n --
12-9-2 No Punch 0-9-7 9-2 15 1 1 1 1 SI US / ? 0 0 DEL -

1 0 I I $ , , 
12-8-3 11-8-3 0-8-3 8-3 Dota Link Control Functions 

I 1 0 0 )( * % ~ Characters Used In: 
12-8-4 11-8-4 0-8-4 8-4 Function EBCDIC USASCII TRANSCOOE 

1 0 1 BEL US ENQ NAK ACK-O OLE, X'70' OLE,O OLE, - {hyphen} 
9-7 11-9-8-7 0-9-8-5 9-8-5 

ACK-l OLE, X'61' OLE, 1 OLE, T 
1 0 SUB EOT ETX EM 

9-8-7 0-9-8-7 12-9-3 11-9-8-1 WACK OLE, X'6B' OLE, ; OLE, Z 

1 1 ETB OLE HT DEL RVI OLE, X'7C' OLE, < OLE, 2 
0-9-6 12-11-9-8- 12-9-5 12-9-7 
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EBCDIC 

~1~n~·:t=~t-~ __ OT'"I_-r-~ 
Bit Poaitions 
2ond3- 00 01 10 11 00 01 10 11 

~ 

0000 (1).CfJ.9) 0 fj) .. 0 J:z) C!) 
Nur DLE DS SP & - _ 

0001 SOH DC 1 SOS /@ 1 
---I If---+--+--+-~ .....-.-+--+---+-~ -

1 0010 STX DC2 FS SYN 2 
- 1--+--+--+----4 t--t--+--+---t r---- .. 
0011 ETX DC3 3 " 

- .....-.-t--+--+---4 .....-.-+--+--+-~ ~ 1 
0100 PF RES BYP PN .. A. 

- --- :i 
0101 HT NL LF RS 5 

- t---t--+-+----I.....-.-t--+--+---t r----

0110 LC BS EOB UC 6 
- t---t--+-+----I t---t--+-+-~ '--

0111 DEL IL PRE EOl I 7 - '--

1000 CAN 8 

-I'; I,~ I : l'I~I!IIo..io_~_~""""'....lli~_; ... ~o-! 
\ ... ---- Zone Punch .. -----.l~ 

""_~ 1- 00 

litlons 
3- 00 01 10 11 

Bit Po 
o and 

Bit Po 
2 and 

1/ .,r .... I j 
= • 

1001 -
1010 -
1011 -
1100 -
1101 -
~ 

1111 

SMM 

VT 

FF 

CR 

SO 

SI 

EM 

CC SM 

CUI CU2 CU3 

IFS DC" 

IGS ENQ NAK 

IRS ACK 

IUS BEL SUB 

01 

00 01 10 11 

~ 1 
@ 

: 

. S , , 
< . % @ 

( ) I -
+ ; > '"' 

1 --, ? .. 

I'I I,: I : I '11121" I 0 I I 
\.. Zone Punches ~ 

~ 

8-1 

8-2 

8 -3 

8-" 

8-5 

8-6 
r---

8-7 ---

CD 12- 0-9-8-1 0 12-11-0-9-8-

@ 12-11-9-8-1 ® No Punch .. 

CD 11- 0-9-8-1 0 12 

I------I-------~----l 
: USASCII I EBCDIC Equlyolent. I 
I- - - - - - - -1- - - - - - - - - - - - - -I 
I RS I IRS I 
I I I 
I I I 

I ET8 I E08 
I I 
I ESC I PRE 
: I I 
I FS I IFS I L _____ J ___________ J 
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Q 

; 
~ 

~ 
::I 

0.. 

:~ 
0 

0 
® 
® 

Bit 
00 

Po.ltiona 
ndl-

Positions Bit 
2an d3-

-
~ 

0001 -
0010 -
0011 

0100 

0101 

0110 

0111 -
1000 

1001 

Bit Po 
Oond 

sitiona 

Bit Po 
20nd 

,... 
"0 

6 
04 
.,r 
.... 
! 
.2 

l 
iii 

11 

1-

sitiona 
3-

-
1010 -
1011 -
1100 -
1101 -
1110 -
1111 -

12-11-0 

12- 0 

10 11 

00 01 10 11 00 01 10 11 

® @ @ @ 
0 8-1 

0 j A J e 1 1 

b k s B K S 2 2 

c I t C L T 3 3 
; 

d m u D M U .. .. 1 
• n y E N V 5 5 :~ - o 

f 0 w F 0 W 6 6 ,--. 

" p x G P X 7 7 -
h q y H Q Y 8 8 -
i , z I R Z 9 9 -

12 12 12 

I 
12 

I I I I 11 11 11 11 
0 0 0 0 

.. ~----- Zone Punches -----e4~ 

10 11 

00 01 10 11 00 01 10 11 

-
8-2 -
8-3 -
8-" 
8 -5 

8-6 

8-7 

9 9 9 I I~ 12 12 12 12 12 
11 11 11 11 11 11 

0 0 0 0 0 1 0 

.. 1------ Zone Punch •• ----.-4-1 

@ 11-0 @ 0- I 

@ 0-8-2 @ 11- 0-9-1 

@ 0 @ 12-11 



APPENDIX F: WORLD TRADE TELEGRAPH TERMINALS: TRANSLATION TABLE MODIFICATIONS 

Because the International Telegraph Alpha
bet No. 2 and the Figure Protected Code 
ZSC3 (See Fi'9ure 115) vary from country to 
country, the BTAM-supplied translation 
tables RCTW, RCT3, SCTW, and SCT3 may not 
fit a given installation. Therefore, four 
macro instructions, TRSLRCTW, TRSLRCT3, 
TRSLSCTW, and TRSLSCT3 are provided to 
modify these tables to produce new tables 
for use with th~ TRNSLATE macro instruc
tion. These macros both modify the tab1.es 
and cause them to be assembled into the 
user program, so it is not necessary to use 
the ASMTRTAB macro instruction. 

TRSLRCTW and TRSLRCT3 Macro Instructions 

r--------T-----------T--------------------, 
, Name , Opera tion , Operand , 
~-------+--.---------+---------------------~ 
j symbol j {'I'RSLRCTW} I Fx=code, • • • , 
I I 'I'RSLRCT3 I , L ________ J. __ . _________ J. __________________ -.J 

symbol 

\ 

is the name to be given to the modi
fied table (that is, the name that 

Code Elements Lettershift Figureshift 
Combination 
No. Hex Hex Character 

12 345 
Code 

Character 
Code ITA ~S' :3 

1 11 DOD 18 A 38 - + 

2 10 0'11 13 8 33 ? 6 
3 01 1'10 DE C 2E : 8 
4 10 010 12 0 32 Who are you 
5 10 DOD 10 E 30 3 -
6 10 110 16 F 36 NA 4 
7 01 011 08 G 28 N/A 0 
8 00 1111 05 H 28 N/A ? 
9 01 1110 DC I 2C 8 8ell 

10 11 010 lA j 'JA Sell 2 
11 11 110 IE K 3E ( ( 
12 01 001 09 L 29 ) ) 
13 00 111 07 M 27 7 
14 00 110 06 N 26 

9 15 00 011 03 0 23 : 
16 01 101 00 P 20 0 9 
17 11 101 10 Q 3D 1 N/A 
18 01 010 OA R 2A 4 / 
19 10 100 14 S 34 
20 00 001 01 T 21 5 
21 11 100 lC U 3C 7 1 
22 01 111 OF V 2F -

23 11 001 19 W 39 2 3 
24 10 111 17 X 37 N/A 
25 10 101 15 y 35 6 5 
26 10 001 11 Z 31 + N/A 
27 00 010 02 22 CR CR 
28 01 000 08 28 LF LF 
29 11 111 IF 3F LTRS LTRS 
30 11 011 IS 3S FIGS FI~S 
31 00 100 04 24 Space Space 
32 00 000 00 20 N/A N/A 

~: N/A = Not ossigned 
CR :: Carriage n~turn 

LF = Line feed 

L TRS = Letters shift 

FIGS = Figures shih 

Figure 115. World Trade Telegraph Codes 
ITA2 and ZSC3 

will be specified in the TRNSLATE 
macro instruction). If symbol is 
omitted, the original name, IECTRCTW 
or IECTRCT3, is the name of the modi
fied table. 

TRSLRCTW 
specifies that table RCTW is to be 
modified and assembled. 

TRSLRCT3 
specifies that table RCT3 is to be 
modified and assembled. 

Fx=code 
specifies what modification is to be 
made. F stands for figures shift, x 
represents the number of the code com
bination to be translated. The per
missible values of x are: 

For TRSLRCTW: 1, 28 3, 6, 7, 8, 10 
through 14, 19, ,22, 24, 26, and 32. 

For TRSLRCT3: 1, 5, 8, 9, 11, 12, 14, 
15, 17 through 20, 22, 24, 26, and 32. 

Example: If the transmission code used by 
a WT terminal is the International Tele
graph Alphabet No.2, combination 6 in 
figures shift, representing the ~ charact
er, does not exist in table RCTW. There
fore, you would modify table RCTW by coding 

TRSLRCTW F6=6C 

where 6C is the hexadecimal representation 
of the ~ character in EBCDIC. 

TRSLSCTW and TRSLSCT3 Macro Instructions 

r--------r-----------r--------------------, 
,Name I Operation IOperand I 
~--------+-----------+-------------------~ 
I symbol I TRSLSCTW IXyy=FX,... I 
I I TRSLSCT3 I I L ________ J. __________ -.L ____________________ J 

symbol 
is the name to be given to the modi
fied table (that is, the table name 
that will be specified in the TRNSLATE 
macro instruction. If symbol is 
omitted, the original name, IECTSCTW 
or IECTSCT3, is the name of the modi
fied table. 

TRSLSCTW 
specifies that table SCTW is to be 
modified and assembled. 
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TRSLSCT3 
specifies that table SCT3 is to be 
modified and assembled. 

Xyy=Fx 
specifies what modification is to be 
made. yy is the hexadecimal represen
tation, in EBCDIC, of the character to 
be translated. x is the number of the 
code combination for the character to 
which yy is to be translated. (F 
stands for figures shift.) The per
missible values of yy are: 2A, 3F, 
4A through 50, SA through 61, 6A 
through 6F, and 7A through 7F. 

Example: If the transmission code used by 
a WT terminal is the ITA No.2, and if you 
wish to translate an EBCDIC I character 
(hexadecimal 6C in EBCDIC) to an ITA No. 2 
I character (combination 6 in figures 
shift), you would code: 

F- 2 OS/VS BTAM SRL 

TRSLSCTW X6C=F6 

Similarly, if you wish to translate an 
EBCDIC • character (hexadecimal 5C in EBCD
IC) to a I character, you would code: 

TRSLSCTW XSC=F6 

And if you wish both the I and * characters 
to be translated to ~ characters, you would 
code: 

TRSLSCTW X6C=F6,XSC=F6 

~: You can code the same macro several 
times, each with a different name, to cre
ate as many translation tables as needed. 
This permits several terminals uS'ing the 
sa~e transmission code, but varying 
character arrangements'to operate in the 
saIne installation. 



APPENDIX G: BTAM MACRO INSTRUCTION FORMAT CHARTS 

Each operand of each BTAM macro instruction can be coded ih one or more ways, as indi
cated in the table to the right. Listed below are the meahings of each of the column 
headings in the table. The same information is given for each of the user-table
defining macx'o instructions for the IBM 2715; see the table following the BTAM Macro 
Instructions table. 

Abbreviations Used in Macro Instruction Tables 

Abbreviatior~ 

Sym 

Dec Dig 

Register 

Char 

Dec Char 

Hex Char 

Code 

RX-type 

Rel Exp 

Abs Exp 

Meaning 

You may code the operand as: 

Any symbol valid in the assembler language. 

Decimal digits, within the range shbwn in the macro instruction 
description. (The sequence of digits is assembled as a single 
integer, not as individual digits.). 

Register notation; that is, a number of a gen~ral register, enclosed 
in parentheses. You,must previously have loaded the specified 
register with the value or addres~ indicated in the operand descrip
tion. The value or address must be right-adjusted in the register, 
with all. high-order bits set to zero. You may specify registers 
2-12 symbolically (CTREG5), or with an absolute expression (5). 
Registers 0 and 1 can only be specified absolutely: (0), (1). 

Any character self-defining term, coded without the framing charac
ters, C' '. 

Concatenated decimal digits (each digit is individually assembled in 
binary format) •• 

Concatenated hexadecimal digits, coded without the framing charac
ters, X' '. 

One of the coded values dS given in the individual macro instruction 
description. 

Any address that is valid in an RX-type instruction (e.g., LA). 

A relocatable expression (acceptable as an A-type or V-type address 
constant by the assembler). 

Any absolute expression as defined by the assembler: self-defining 
terms (decimal, hexadecimal, binary, character), length attributes, 
absolute symbols, paired relocatable terms in the same control sec
tion (CSECT), and arithmetic combinations of absolute terms • 

• The distinction between Dec Dig and Dec Char may be illustrated by two examples: 

19 coded where Dec Dig is specified is assembled as binary 1 0011; 
19 coded where Dec Char is specified is assembled as binary 0000 0001 0000 1001. 

267 coded w'here Dec Dig is specified is assembled as binary 1 0000 1011; 267 coded 
where Dec Char is specified is assembled as binary 00000010 0110 0000 0111. 
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BTAM Macro Instructions (1 of 6) 
r-----------T------------~--~---T--------------T----T---T---T----T----T----T-----' 

I I I I I Register I I I I I I I I 
I Macro I I IDect------T---T---~RX- IRellAbsl IDec IHex I I 
IInstructionIOp~-and ISymlDigl (2-12) I (1) 1(0) It ypel Expl Expl CharlCharl Chari Code. I 
r-----------+-------------+---+---+------+---t---+----+---+---+----t----+----+-----~ 
IASMTRTAB Itablename I I I I I I I I I I I I X I 
~-----------+------------+---+---+------+---+---+----+---f---t----t----t----t-----~ 
I CHGNTRY Ilist.addr.. I I I X I I I I X I I I I I I 
I r------------+---+---+------+---+---+----t---t---t----+----+----+-----~ 
I I dcbaddr··· I I I X I I I I X I I I I I I 
I r------------+---+---t------+---f---t----t---f---+----+----t----+-----~ 
I Ilistype I I I I I I I I I I I I X I 
I .------------+---+---+------+---t---+----+---t---+----t----+----+-----~ 
I Ilistpositionl I I X I I I I I X I I I I I 
I ~------------+---t---+------+---+---t----t---t---+----+----+----+-----~ 
I I numchars· * I I I X I I I I I X I I I I I 
I .------------+---+---+------f---+-,,-+----+---t---+----+----+----+-----~ 
I I action I I I I I I I I I I I I X t 
~-----------+------------+---+---+------+---+---+----t---t---+----t----+----+-----~ 
I CLOSE I dcb I I I I I I I X I I I I I I 
I .------------+---+---+------+---+---t----+---t---t----t----t----+-----~ 
I IMF= I I I I I I I I I I I I X I 
I r------------+---+---+------t---t---+----+---f---t----+----f----+-----~ 
I Ilistname I I I X I X I I X I I I I I I I 
r-----------+------------f---f---t------+---+---+----t---t---t----+----f----+-----~ 
I DCB I DSORG= I I I I I I I I I I I I X I 
I r------------+---+---+------+---t---+----+---f---+----t----f----t-----~ 

I MACR~= I I I I I I I I I I I I X I 
r------------+---t---+------+---+---+----t---+---+----+----t----+-----~ 
I DDNAME= I X I I I I I I I I I I I I 
r----'--------t---+---+------t---+---t----+---t---t----+---+----t-----~ 
I BUFNO= I I I I I I I I X I I I I I 
.------------+---t---+------+---+---+----+---+---+----+----t----+-----~ 
I BUFL::: I I I I I I I I X I I I I I 
r-------------+---+---+------+---+---t----t---t---+----t----t---t-----~ 
I BUFCB= I I I I I I I X I I I I I I 
.----·--------+---t---+------+---+---+----+---t---+----+----f----t-----~ 
f EXLS'I'= I I I I I I I X I I I I I I 
r------------+---+---t------t---t---f----t---f---t----+----t----+-----~ 
I BFTEK= I I I I I I I I I I I I X I 
r------------+---+---+------+---+---+----+---+---+----t----+----t-----~ 
I LERB== I I I I I I 'X I I I f I I 
r------------+---+---+------+---+---t----+---f---t----t----t----t-----~ 
I EROPf= I I I I I I I I I I I I X I 
r------------t---+---+------+---+---t----+---t---+----+----+----+-----~ 
I DEVD== I I I I I I I I I I I I X I 
r-------------+---+---+------+---+---+----+---f---t----+----+----t-----~ 
I MODE:: I I I I I I I I I I I I X I 
r------------+---t---+------+---+---+----+---+---+----+----f----+-----~ 
I CODE::: I I I I I I I I I I I I X I 

I ~-----------+---+---+------+---f---t----+---t---+----f----+----+-----~ 
I I READYQ=·*· I I I I I I I X I I I I I X I 
.-----------f-----·-------+---+---+------+---+---+----+---+---+----f----f----+-----~ 
IDFTRMLST Ilistype I I I I I I I I I I I I X I 
I t------------+---+---+------+---f---+----+---f---t----+----+----+-----~ 
I Ixx I I I I I I I I I I I X I I 
I r------------+---+---+------+---+---+----+---+---+----f----f----.t-----~ 
I Iyy I I I I I I I I I I I X I I 
I r------------+---+---+------+---f---f----+---f---f----+----f----+-----~ 
I I dialcount I I X I I I I I I I I I I I 
I .------------+---t---+------+---+---f----+---+---+----t----t----f-----~ 
I Idialchars I I I I I I I I I I X I I I 
I r------------+---+---+------+---+---+----+---f---+----f----+----+-----~ 
I I numsent I I X I I I I I I I I I I I • ___________ ~ ____________ ~ ___ ~ ___ ~ ______ ~ ___ ~ ___ ~ ____ ~ ___ ~ ___ ~ ____ ~ ____ ~ ____ i _____ ~ 

I • see macro description for allowable values I 
I •• does not apply to local 3270 display system I 
, ••• applies only to local 3270 display system I L _________________________________________________________________________________ J 
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BTAM Macro Instructions (2 of 6) 
r-------·---~------------T---T---T-------------~---~--~---T----T----T----T-----' 

I I I I I Register I I I I I I I 1 
I Macro I I IDec~-----~---T---~RX- IRellAbs, IDec ,Hex, I 
I Instruction I Operand ISymlDi91 (2-12)1 (1)1 (O)ltypeIExpIExpICharICharIChar,Code.1 
~-----------t------------t---t---t------t---+---+----+---+---+----+----+----+-----~ 
DFTRMLST I sentchar I I I I I I I I I I I X, I 
(Cont'd) ~------------t---t---+------+---+---+----t---+---+----t----+----+-----~ 

I numcns ent I I X I I I I I I I I I I I 
r----~-------+---+---t------+---t---+----t---+---+----+----+----+-----~ 
I cntrlseq I I I I I I I I I 1 1 X 1 I 
~------------t---+---+------+---t---+----+---+---+----+----+----+-----~ 
I tids eq I I I 1 I 1 1 1 1 1 I X I 1 
t------------t---t---+------+---+---t----t---t---+----+----+----+-----~ 
1 numrec I I X I 1 1 1 1 1 1 1 1 1 I 
~------------+---+---+------+---t---+----+---+---+----+----+----+-----~ 
I rids eq I I 1 I' 1 1 1 I I 1 XII 
~-----------~---~---~------+---~---~----+~--+---+----+----+----+-----~ IAN 1 I I I 1 1 I I 1 I , 1 ** I 
~------------+---t---+------+---+---+----+---+---+----+---_+----+-----~ 
IMD I I I I I I I I 1 , I I ** I 
r------------+---+---+------+---+---+----+---+---+----+----+----+-----~ 
lAD I I 1 'I I I I I I I I ** 1 
~------------t---+---t------+---+---t----+---+---t----+----+----+-----~ 
1 entrylengtb 1 I X I I I I I I I I I I I 
~------------+---+---+-----_+---+---t----+---t---+----+----+----+-----~ 
I us erlength I I X I I I 1 1 1 I I I I I 
r------------+---+---+------+--_+---+----+---+---+----+----+----+-----~ 
I idcount I I X I I I I I I I I I I I 
~------------+---+---t------t---t---+----t---+---+----+----+----+-----~ 
I ids ent I I 1 I I I I I I 1 1 X 1 I 
r------------+---+---+------+---+---+----+---+---+----t----+----+-----~ 
1 a uth sequence I I I I I I I I 1 I 1 X 1 I 
~------------t---+---+-----_+---t---+----+---+---+----+----t----t-----~ 
I controlvaluel I X 1 I I 1 1 I I I I I I 
r------------+---+---+------t---t---t----+---+---+----+----+----+-----~ 

I I userda ta 1 I I I I I I X I I I I I I 
~------·-----+------------t---+---+------+---+--_+----t---+---+----t----t----t-----~ 
1 LERB I nlines I I 1 1 I I I I X I I I 1 I 
I r------------+---+---+------+---+---t----+---+---+----+----t----+-----~ 
I 1 transmct 1 1 I 'I I 1 I I X I 1 I I I 
I ~------------+---+---+------t---+---+----t---+---+----+----+----+-----~ 
I I data ck I I 1 1 I I 1 I X I I I I I 
I t------------+---+---t------+---t---+----+---+---+----t----+----+-----~ 
I I intreq ! I I I I I I I X I I I I I 
I ~------------+---t---+------t---t---+----+---+--_+----+----+----+-----~ 
I I notto I I I I I I I I X I I I I 1 
r------'-----t------------+---+---+------+---+---+----+---+---+----+----+----+-----~ 
I LERPRT I dcbaddr I X I I X I X I I I I I I 1 I 1 
I ~------------t---+---t-----_+---+---+----+---+---+----t----t----+-----~ 
I 1 rln I I I X 1 I X I I I X I I I I I 
I r------------t---+---t------+---+---+----+---+---+----+----+----+-----~ 
I I cid I I I X I I I 1 X I 1 I I I I 
I ~------------t---+---t------+---+---+----+---+---+----+----t----+-----~ 
I I CLEAR= I I I I 1 1 I I I I 1 I X I 
r------,-----t-----------+-t---t------t---t---+----+---t---+----+----+----t-----~ 
I LOPEN I decbaddr 1 X 'I I X I I I I I I 1 I I I 
~----------_+------------+---+---+------+---+---+----+---t---+----+----+----+-----~ 
I ONLTST' I DECB= I I I X 1 X I I X I I I I I 1 I 
I t------------t---+---+------+---+---+----t---t---+----+----+----+-----~ 
I IX= I I I X I I I I I X I I I I I 
I ~------------+---+---+------+---+---+----t---t---+----+----+----+-----~ 
I IY= I I I X I I t I I X I' I I 1 I 
r------·-----L------------~---L---~------~---~---~----~ __ ~ ___ L ____ ~ ____ L ____ ~ _____ ~ 
\. see macro description for allowable values I 
I**as shown I L ______ • _______________________________________________ ---------------_____________ J 
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BTAM Macro Instructions (3 of 6) 

r-----------T-----------~---T--~--------------T----T---T---T----T----~---T----_, 

I I '" Register , , I I I I I , 
'Macro I I 'Dec~------T---T--_iRX- IRellAbsl IDee IBex I , 
I Instruction I Operand ISynl Dig I (2-12) I (1) I (0) I typel Expl Expl Chari chari Char, Code· I 
~-----------+------------+---+---+------+---t---+----t---+---+----+----+----+----~ 
I I DCB= I I I X I I I X I , I I I I I 
I r------------+---t---+------+---+---+----+---+---t----+----t----+-----~ 
I I AREA= I I I X I I I X I I I I I I I 
I ~------------+---+---+------+---+---t----t---+---+---_+----+----+----~ 
I I TEXT= I I I X I I I X I I , , , , , 
I r------------+---+---+------+---+---+----+---+---+----+----+----+-----~ 
I I LENGTH= I I I X I I , I 'X, I , , , 
I ~------------+---+---+------t---+---+----t---t---t----t----t----t----~ 
I r ENTR Y= I I I X I I I X I , I I I I , 
I r------------t---+---+------+---+---+----t---t---+----t----+----+-----~ 
I I RLN= 'I I X , I , I 'X I , , , , 
~-----------+------------+---+---+------t---+---+----+---t---+----t----t----t-----i 
I OPEN 'deb I I I I" I X, , I , I , 
I ~------------t---+---+------+---+---t----t---t---+----t----t----t-----~ 
I IMF'= '" I I I , , I , , 'X I 
I ~------------t---+---t------+---+---+---_+---t---+----+----+----+-----i 
I I 1 is tname, , I X I X I I X I , I I I I I 
~-----------+------------+---+---+------+---+---t----t---+---t----+----t----+-----~ 
I READ I decbaddr I X I I I I I I I I I I I I 
I (list form,~------------+---t---+------t---+---t----+---t---t----t----+----t-----~ 
I MF= L) I opty pe I I I I I I I I I I , 'X, 
I ~------------+---t---+------+---t--_+----+_--t---t----+----t----t-----~ 
I I dcbaddr , I I 'I I 'X I I I I I I 
I ~------------+---t---+------+---t---t----t---+---+----t----t----+-----~ , , inoutarea I " I I I I X I I I , I , 
I r------------t---+---+------+---t---t----t---+---t----t----t----t-----~ , , inarea I I' I I I I X, , , I I , 
I r------------+---+---t------+---+---+----+---+---+----t----+----+-----~ ,outarea I I I I I , I X, I I I , I 

~------------+---+---+------t---t---+----+---+---+----t----+----t-----~ ,inoutlength, I I "I I 'X I I I I I 
~------------t---+---+------t---+---t----+---t---+----+----+----+-----~ 
I inlength I I I I I I I 'X I , I , I 
r------------+---t---+------t---+---+----t---+---+----+----+----t-----~ loutlength I I I I I , I I X I I I , , 
~------------+---+---+------t---+---t----t---+---+----t----+----+-----i , entry I I I I I I I X, I I I , I 
~------------+---+---+------t---t---+----t---+---+----t----+----t-----~ ,rln I I I I I I I I X I I I I , 
r------------+---+---+--~---+---+---t----+---+---+----t----+----t-----~ 
I MF=L l l l l I I I I J I I I * * I 

r-----------+------------+---+---+------+---+---t----+---+---t----+----t----t-----~ I READ Idecbaddr I I I X I X I 'X I , I I I , I 
, (Execute ~------------+---+---+------t---t---+----+---+---+----+----+----+-----~ 
I form, MF=E) loptype I I I I I I I I I I I I X I 
I ,------------t---+---+------+---+---+----+---+---+----+----+----t----~ 
I I dcbaddr I I I X I I I X J I I I I I I 
I ~------------+---+---t------t---+---t----+---t---+----+----t----+-----~ 
I linoutarea I J I X J I I X J J I I I I 'S' I 
I ,------------t---t---+------t---+---+----+---+---+----+----+----t-----~ 
I I in.3.rea I I I X I I I X I I I I I I' S' I 
I r-------------+---+---t------t---+---+----t---+---+----+----t----+-----~ 
I loutarea I I I X I I I X I I I I I I I 
I ,--·----------+---+---+------t---t---+----+---+---+----+----+----t-----i 
I I inc)utl ength I I I X I I I I J X I I I I' S' I 
I r------------+---t---t------t---t---t----t---+---+----t----+----t-----~ 
I I in.Length I I I X I I I I I X I I I I' S' I r-----______ L ____________ L ___ L ___ L ______ L ___ L ___ L ____ L---L---L ____ L ____ L ____ L _____ f 
: * see macro description for allowable value : 
, ** as shown I L _________________________________________________________________________________ J 
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BTAM Macro Instructions (" of 6) 

r----------~------------T---T---T-------------~---~---T--~---~----T----T-----' 
I I I I I Register I I I I I 1 I I 
I Macro I I IDec~-----~---T---~RX- ,ReilAbsl IDee IHex I I 
I InstructionlOperand ,5ymlDigl (2-12)1 (1)1 (0) I type I ExplExplCharlCharlCharlcode· I 
r-----------+------------+---+---+------+---+--_+----+---t---t----+----t----+-----~ 
I READ loutiength, I I X I I I I I X 1 I I I , 
I (Cont'd) ~------------t---+---+------t---t---+----t---t---+----+----+----t-----~ 
I , entry I' 1 X I I 1 X 1 I 1 I 1 I ' 5' I 
I ~------------t---t---+-----_+--_+---t----t---t---t----+----t----t-----~ 
1 Irin I I I X I I I I I X I I I I I 
1 ~------------+_--t---t------t---t---t----t---t---+----t----t----t-----~ 
J I MF= E "l '" I I I J I J * * I 
~-------,----t------------t---t---t------+---+---t----+---t---t----t----t----t-----~ 
I READ Idecbaddr I X I I I' I 1 I I I I I I 
I (5tanda,rd ~------------t---t---t------+---t---t----t---t---t----t----t----t-----~ 
,form) loptype I I' I I , , I , I I I X I 
1 ~------------t---t---t------t---t---t----t---t---t----t----t----t-----~ 
I 1 dcbaddr I I I X I I I I X I I I I I I 
I r------------t---t---t------+---t---t----t---t---t----t----t----t-----~ 
I I inoutarea 1 I I X I I I I X I I I I I' 5' I 
I ~------------t---t---t------t---+---+----t---+---t----t----t----t-----~ 
1 linarea I I I X I I I I X I I I I I '5' I 
I r------------t---t---t------t---t---t----t---+---t----t----+----+-----~ 
I loutarea I I I X I I I I X I I I I I I 
I ~------------t---t---t------t---t---t----t---t---t----t----t----t-----~ 
I I inoutlength I I I X I I I I I X I I I ,. 5' , 
, r------------t---t---t------t---t---t----+---t---t----t----t----t-----~ 
I I iniength I I I X I I I I 'X I I I I' s· I 
I ~------------t---t---t------t---t---t----t---t---t----t----t----t-----~ 
t loutlength I I I X I I I I I X I I I I I 
I ~------------t---+---t------t---t---t----t---t---t----t----+_---t-----~ 
I , entry 'I I X I I I I X I I I I I I 
I ~------------t---t---t------+---t--_+----t---t---t----t----+----t-----~ 
I I rln I I I X I I I I I X I I I I I 
r------·-----t------------t---t---t------t---t---t----+---t---t----t----t----t-----~ 
, RELBUF ,dcbaddr , , I X I X, I X, , I I I , I 
I ~------------t---t---t------t--_+--_+----t---t---t----t----t----t-----~ 
, ,bufferaddr, I , X I I , I , , I I I I 
r------·-----t------------t---t---t------t---t---t----t---t---t----+----+----t-----~ 
IREQBUF ,dcbaddr I I 'X I X I I X I I I I , I I 
, ~------------t---t---t------t---t---t----t---t---t----t----+----t-----~ 
, Ireturnreg I , I X I I I I , I I I I I 
I r------------t---t---t------t---t---t----t---t---t----t----+----t-----~ 
I I count I I I X I I X I I I X, I I I I 
~------·-----t------------t---t---t------t---t---t----t---t---t----t----t----t-----~ 
I RESn'P:L I decbaddr I I I X I X I I I X I I I I I I 
I ~-----------t---t---t------t---+---t----t---t---t----+----+----t-----~ 
l l POLLING I I I I I III l l l l * * \ 
I r------------t---t---t------t---t---t----t---t---t----t----t----t-----~ 
l IAN5RING J I I I I I I l I I I I ** I 
I r------------t---t---t------t---t--_t----t---t---t----t----t----t-----~ 

\-----------r~i;i~o-----T---T---T------T---T---T----1---1---1----1----1----1--;;-1 
r-----------t------------t---t---t------t---t---t----t---t---t----t----+----t-----~ 
I TRN5LATE I dcbaddr I I I X I I I X I I I I I I I 
I ~------------t---t---t-----_t---t---t---_+---t---t----t----t----t-----~ 
I I tablename I I I X I I I X I I I I I I I 
I r------------t---t---t------t---t---t----t---t---t----t----t----t-----~ 
I I area I I I X I I I X I I I I I I I 
I ~------------t---t---t-----_+---t---t----t---t---t----t----t----t-----~ 
I llength I 1 I X 1 I X I I I X I I I I' 5' I 
~-----_.-----4------------4---4---4------4---4---4----4---4---4----4----4----4-----1 
: * se~! macro description for allowable values I 

I ** as shown I L _____ . ____________________________________________________________________________ , 
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BTAM Macro Inst~uctions (5 of 6) 
r-----------T------------~---T---T--------------T----T---T---T----T----T----T-----, 

I I I I I Register I I I I I I I I 
I Macro I I IDec~------T---T--_tRX- IRellAbsl IDee IHex I I 
I Instruction/Operand ISymlDigl (2-12)1 (1) I (O)ltypeIExpIExpICharICharICharICode*1 
~-----------t------------t---t---t------+---t---t----t---+---+----t----+----t-----~ 
I TRSLRCTW I Fnn= 1 I I I 1 I I 1 I I I 1 X I 
r-----------t-------------+---t---+------+---t---t----t---t---+----t----t----t-----~ 
I TRSLRCT3 I Fnn= 1 1 I 1 I I 1 I I I I I X I 
~-----------t-------------t---t---t------t---t---t----t--_+---t----t----t----t-----~ 
I TRSLSCTW 1 Xyy= 1 I I I I I I I I I I I X I 
r-----------t-------------t---t---+------t---t---t----t---t---+----t----t----t-----~ 
I TRSLSCT3 I Xyy= I I I I 1 I I I 1 I I I X I 
~ ---------t-------------t---t---t------t---+---t----t---t---+----t----t---t----~ 
,TWAIT Ireturnreg I I I X I I I I I I I 1 I I 
I ~------------+---+---t------t---t---+----t---t---t----t----t----+-----~ 
I I ECBLIST= I I I X I I I X I I I I I I I 
~-----------t------------t---t---t------t---t---t----+---t---t----t----+----t-----~ 
I WAIT I count I I 1 XII X 1 X I I X I I 1 I I 
I ~------------t---+---t------t---+---t----t---t---t----t----+----+-----~ 
I I ECB= I I I X I X I I X I 1 I I 1 I I 
, ~------------t---+---t------t---t--_+----t---t---+----t----+----t-----~ 
I I ECBLIST= I I I X I X I I 1 I I I I I I 
~-----------+------------+---t---t------t---t---t----t---t---t----t----t----+-----~ 
I WRITE I decbaddr I X I I I I I I I I I I I I 
I (List form, ~---·---------t---t---t-----t--_+---t----t---t---t----t----+----t-----~ 
MF=L) loptype I I I I I I I I I 1 I I X I 

~------------+---t---t------t---t---t----t---t---t----t----t----t-----~ 
I dcbaddr I I I I I I I X I I I I I I 
~------------t---t---t------t---+---t----t---t---t----t----t----t-----~ 
linoutarea I I I I I I I X I I I I I I 
r------------t---t---t------t---t---t----t---t---+----t----t----t-----~ 
I ina rea I I I I I I I X I I I I I I 
~------------t---+---t------t---t---t----t---t---t----t----t----t-----~ 
I out area I I I I I I I X I I I I I I 
r------------t---t---t------t---t---t----t---t---+----t----t----t-----~ 
I inc utlength I I I I I. I I I X I I I I I 
~------------t---t---t------t--_t--_t----+---t---t----t----t----t-----~ 
I inl ength I I I I I r I I X I I I I I 
r------------t---t---t------t---t---t----t~--t---t----t----t----t-----~ 
loutlength I I I I I I I I X I I I I I 
~------------t---+_--t------t---t--_+----t---t---t----t----t----t-----~ 
I entry I I I I I I I X I I I I I I 
r------------t---+---t-----_t---t---+----t---t---+----t----t----t-----~ 
Irln I I I I I I I I X I I , , , 
~------------t---+---t------+---t---+----+---+---t----t----t----t-----~ 
I MF= L 'I' I" I , I , I ,... ... I 

t-----------+------------t---+---t------t---+---t----f---+---+----t----+----t-----~ 
WRITE Idecbaddr , I I X I X I I X I I I I , I I 
(Execute r------------+---+---t------+---+---t----+---t---+----+----+----t-----~ 
form, MF=E) loptype I I I I" , I I I I I X , 

,------------f---+---+------+---t---t----+---+---+----t----t----t-----~ 
I dchaddr I I , X I I I X I I I I I I I 
r------------t---t---t------t---t---t----+---t---+----t----t----+-----~ 
I inotltarea I I 'x , I I X I I I I I I I 
~------------+---+---t------t---t---+----+---+---+----t----+_---t-----~ 
I inarea I I I X I I I X I I I I I I' S' I 
r-------------t---t---+-----_+---+---+----t---t---t---t----t----t-----~ 
lout.lrea , I I X I I I X I I I I , I I 
,------------+---+---+-----_+---+---+----+---t---+----t----+----t-----~ 
,inoutlength, I I X , , I I 'X I , , I' S' I 
r------------t---+---+------t---+---t----t---t---t----t----+----t-----~ 
, inlength I I 'X , I , , I X I I I I' S' I 

~-----------~-------------~---~---~------~---~---~----~---~---~----~----~----~-----~ 
I ... see macro description for allowable value I 
1** as shown I l _________________________________________________________________________________ J 
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BTAM Macl~o Instructions (6 of 6) 
r--------·---T------------T---T---T-------------~---~--~---T----T---~----T-----' 

I I I I I Register 1 I 1 I I I I I 
I Macro 1 I IDec~------T---T---~RX- IRellAbsl IDee IHex I I 
I Instruction I Operand I Syml Di91 (2-12)1 (1)1 (O)ltypeIExpIExplcharICharlchariCode*1 
~--------.---+------------+---+---+------+---+---+----+---+---+----+----+----+-----~ 
I WRITE loutlength I 1 I X I I , , I X I I I I I 
I (Cont'd) ~------------+---+---+------+---+---+----+---+_--+----+----+_---+-----~ 
I I entry I I I X I I I X I I I , I , I 
I ~------------+---+---+------+---+---+----+---+---+----+----+----+-----~ 
I I rln I I I X I , I I I X I , I I I 
I ~------------+---+---+------+---+---+----+---+---+----+----+----+-----~ 
J I MF=E I I I I I I I I I I I I '1\''1\' I 
~-------.. ---+------------+---+---+------+---+---+----+---+---+----+----+----+-----~ 
,WRITE Jdecbaddr 'X I I I I I , I I , I I , 
'(Standard ~------------+---+---+------+---+---+----+---+---+----+----+----+-----~ 
form) , opt ype I I I I I I I I I , , I X I 

~------------+---+---+------+---+---+----+---+---+----+----+----+-----~ 
, dcbaddr I X I I I I I I X I I I I I I 
~------------+---+---+------+---+---+----+---+---+----+----+----+-----~ 
I inoutarea I X I I I I , I X I I I I I I 
~------------+---+---+------+---+---+----+---+---+----+----+----+-----~ 
,inarea I X I I I I I I X I , I , I' 5' I 
~------------+---+---+------+---+---+----+---+---+----+----+----+-----~ 
loutarea I X I I I I I I X I I I 1 I I 
~------------+---+---+------+---+---+----+---+---+----+----+----+-----~ 
linoutlenqth I X I I I I I , I X I I I I '5' I 
~------------+---+---+------+---+---+----+---+---+----+----+----+-----~ 
I inlength I X I I I I I 1 I X I I I I' 5 • I 
~------------+---+---+------+---+---+----+---+---+----+----+----+-----~ 
I out length I X I 1 I I I I I X I I I I I 
~------------+---+---+------+---+---+----+---+---+----+----+----+-----~ 
I entry I X I I I I I I X I I I I I I 
~------------+---+---+------+---+---+----+---+---+----+----+----+-----~ 
I rln I X I I I I I I I X I I I I I 

~-------,----4------------4---4---4------4---J.---4----4---J.---4----4----4----J.-----1 
: 'I\' see macro description for allowable value I 
I ** as shown L _________________________________________________________________________________ 1 
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2715 User-Table Macro Instructions (Part 1 of 4) 
r----------~-----------~---T---T--------------T----T---T---T----T---~----T----_, 

I I I I I Register I I I I I I I I 
I Macro I I IDec~------T---T--~RX- IRellAbsl IDee IHex I I 
I Instruction I Operand ISymIDigl(2-12) I (1) I (O)ltypeIExpIExpICharICharICharICode*1 
~-----------+------------+---+---t------t---t---t----t---t---t----+----+----t-----~ 
I AS I II):= I I I I I I I I X I I I I I 
I ~--·----------t---+---t------t---+---t----+---+---t----t----+----t-----~ 
I I ASG ROU P= I X I I I I I I I I I I I I 
I t------------t---t---t------t---t---t----t---+---t----+----+----t-----~ 
I I DEGROUP= J I I I I I I I I I I I I 
I Itgcoupname I X I I I I I I I I I I I I 
I I deunumber I I I I I I I I X I I I I I 
r-----------+------------t---+---+------t---+---t----+---t---t----+----+----+-----~ 
I ASCTR 110= I I I I I I I I X I I I I I 
I ~------------+---t---+------t---t---t----+---+_--t----t----t----+-----~ 
I I HIGHCTR= I I I I I I I I X I I I I I 
I r--·----------+---+---+------+---+---t----+---t---+----t----+----t-----~ 
I I ROUTE= I I I I I I I I I I I I X I 
I ~------------~---t---~------~---~---~----~-~t---t----t----~---~-----i 
I I LOG : I: : I : : I I I : I * * I 
I t------------r---f---T------r---t---T----T---~---~----1----T----t-----~ 
I , AS LOG I I I I I I I I I I I I ** I 
I t------------1---.~--1------~---~---J----~ ___ .l ___ -1. ____ ~-----'---~---- I 
I I EXTALRM I I I I I I I I I I I I * * I 

I t--~---------t---t---+------+---~---+----+---+---+----+----+----~-----~ 
~ I N EXT AS I I I I I I I I X I I I I I 
r-----------+------------+---+---+------t---t---+----t---t---t----+----t----+-----~ 
ASLIST I device I I 1 I I I I 1 I '1 I I X 1 

t------------t---+---t------+---+---+----+---+---t----+----+----t-----~ 
1 NORM= I I I I I I I I X I I I I I 
r------------+---+---+---·--t---+---+----t---t---t----t----t----+-----~ 
I LENGTH= I I I I I I I I I I I I I 
I da1:a length I I I I I I I I X I I I I I 
I gdlight2 I I I I I I I I X I I I I I 
t------------+---+---+------+---+---+----+---t---+----t----+----t-----~ 
I DIGIT: I I I I I I I I I I I I I 
I eni:rypos I I I I I I I I X I I I I I 
I compvalue I I I I I I I X I I I I I 
I gd~ight3 I I I I I I I I X I I I I I 
t------------+---+---+------+---+---t----+---+---+----+----t----t-----~ 
I EN':'R Y= I I i I I I I I I I I I X I 
r------------+---+---+------+---+---+----+---+---t----+----+----t-----~ 
I MSG= I I I I I I I I I X I I I I 
t-------------+---+---+------t--+---+----+---+---+----+----+----+-----~ 
IINQOISP= I I I I I I I I X I I I I I 
r-------------+---+---+------+---+---+----+---+---+----+----+----+-----~ 
I MODULUS= I I I I I I I I I I I I I 
I ent~rypos I I I I I I I I X I I I I I 
Ida t:.a length I I I I I I I I X I I I I I 
I gdlight4 I I I 1 I I I I X I I I I I 
r------------+---+---+------+---+---+----+---+---t----+----+----+-----~ 
ISELTRAN= I 1 I I I I 1 I I I I I X I 

r -----------+-------------+---+---+------+---+---+----+---+---+----+----+--t-----~ 
ICONFIGUR ICORE= I I I I I I I I I I I I X I 
I r---·---------+---+---+------+---+---+----+---+---+----+----+----+-----~ 
I I PC=: I I I I I I I I I I I I X I 
I r------------t---+---+------+---+---+----+---+---+----+----+----+-----~ 
I I GDt:= I I I I I I I I I 1 I I X I 
I r------------+---+---+------+---+---+----+---+---+----+----+----+-----~ 
I I FUNCERR= I I I I I I I I X I I I I ; 
I r------------+---+---+------+---+---+----+---+---+_---+----+_---+-----~ 
I I EN[JERR= I I I I I I I I X I I I I I 
~-----------~------------~---~---~------~---~---~----~---~---~----~----~---~-----~ l * see macro dt~scription for allowable value l 
I ** as shown I L ______________ . ___________________________________________________________________ t 
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2715 User-Table Macro Instructions (Part 2 of 4) 

r-----------T------------r---T---T--------------T----T---T---T----T----T----T-----' 
I 1 I I I Register 1 1 I 1 1 I 1 1 
1 Macro 1 1 1 Dec ~------T---T--~ RX- 1 Rell Abs 1 1 Dec 1 Hex 1 1 
I Instruction I Operand ISymlDigl (2-12)1 (1) I (0) Itypel ExplExpl Chari Chari Char I Code· , 
~-----------+------------+---+---+------+---+---+----+---+---+----+----+----+-----~ 
1 CONFIGUR I MONERR= 1 I 1 I I I I 1 X I I I I I 
I (cont.) ~------------+---+---+------+---+---+----+---+---+----+----+----+-----i 
I I GETID= I I 1 1 I 1 1 I X 1 I I I , 
I ~------------+---+---+------+---+---+----+---+---+----+----+----+-----~ 
I I STOR 10= I I I 1 1 1 I I X 1 I I I I 
I ~------------+---+---+------+---+---+----+---+---+----+----+----+-----i 
I I IDCOUNT= I I 1 I 1 1 I 1 XI' , , , 
, ~------------+---+---+------+---+---+----+---+---+----+----+----+-----~ 
I ,INQDISP= I I' '" 1 , , , , I X , 
~-----------+------------+---+---+------+---+---+----+---+---+----+----+----+-----i 
, CTRGROUP , ctrno '" '" , 'X, , , , , 
, ~------------+---+---+------+---+---+----+---+---+----+----+----+-----~ 
, ,sro '" '" , I X, , , I , , ~------------+---+---+------+---+---+----+---+---+----+----+---~+-----i 
, ,cttest, I I "I , 'X I , , , I 
I ~------------+---+---+------+---+---+----+---+---+----+----+----+-----~ 
, ,10= 'I' I' I , I X, I , I , 
I ~------------+---+---+------+---+---+----+---+---+----+----+----+-----i 
, I SROENAB= I " 'I' I , I I I I X I 
I ~------------+---+---+------+---+---+----+---+---+----+----+----+-----~ 
I I CTINIT= I I I 'I' I I I I , I X , 
~-----------+------------+---+---+------+---+---+----+---+---+----+----+----+-----i 
, CTRLI ST , DEVCOD= I I I I I I I I I I I I X I 
I ~------------+---+---+------+---+---+----+---+-~+----+----+----+-----~ 
I I CTRADR= I I I I I I I I I I I I X I 
I ~------------+---+---+------+---+---+----+---+---+----+----+----+-----i 
I I CTRRD= 1 1 1 1 1 I 1 I 1 I 1 I X I 
I ~------------+---+---+------+---+---+----+---+---+----+----+----+-----~ 
I 1 CTTEST= 1 1 1 I 1 I 1 1 1 1 1 1 X 1 
1 ~------------+---+---+------+---+---+----+---+---+----+----+----+-----i 
1 1 CTROP= 1 1 I I I 1 1 I I , I I X 1 
I ~------------+---+---+------+---+---+----+---+---+----+----+----+-----~ 
J 1 MSG= I' I I I I I I I X I 1 I I 
~-----.------+------------+---+---+------+---+---+----+--~+---+----+----+----+-----i 
1 CTRSCHED , sched 'I I I I , , 1 X I I 1 I I 
~-----.------+------------+---+---+------+---+---+----+---+---+----+----+----+-----~ 
DEULIST 1 LENGTH= 1 I XII I I I I I 1 I I I 

~------------+---+---+------+---+---+----+---+---+----+----+----+~----i 
IDIGIT= I I I I 1 , , , , , , , I 
, entry pos , 'I "I I I X I , I , I 
I compva 1 ue I I I I I I , 'X I I , , I 
~------------+---+---+------+---+---+----+---+---+----+----+----+-----~ 
, MSG= I 1 1 1 I 1 1 , I X I I I I 
~------------+---+---+------+---+---+----+---+---+----+----+----+-----i 
I MODULUS= I " '" I , , , I I I 
I entrypos , I 1 1 1 1 I 'X, , I I I 
,data length I I' I 1 I 1 'X, 1 , , I 
~------------+---+---+------+---+---+----+---+---+----+----+----+-----~ 
IDIGIT2= 1 1 I 1 1 I I I 1 1 I 1 1 
,entrypos , 'I '" , 1 XII , , , 
1 compvalue 1 1 I I I I 1 1 Xliii I 

~------------+------------+---+---+------+---+---+----+---+---+----+----+----+-----i 
IDISPC;UID IDISPMSG= I I I I I 1 1 1 I Xliii 
1 ~------------+---+---+------+---+---+----+---+---+----+----+----+-----~ 
1 1 SUPPRES= 1 1 1 1 I 1 1 I I I 1 I X 1 
~------------+------------+---+---+------+---+---+----+---+---+----+----+----+-----i 
I GDUAS 1 10= 1 1 1 1 I 1 I I Xliii I 
1 ~------------+---+---+------+---+---+----+---+---+----+----+----+-----~ 
I 1 GDUNUMB= I 1 I 1 1 , I I X, , , 1 I 
~----.-------~------------~---~---~------~---~---~----~---~---~----~----~----~--~--i 
I. se~~ macro description for allowable values 1 L _____________________________________________________ --____________________ ~ _____ J 
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2715 User-Table Macro Instructions (Part 3 of 4) 
r-----------T-----------~---T---T--------------T----T---T---T----T----T----T-----' 
I I I I I Register I I I I I I I I 
I Macro I I I Dec ~------T--~---~ RX- I Rell Abs I IDee I Hex I I 
I Instruction I Operand ISymlDigl (2-12)1 (1)1 (O)ltypeIExpIExpICharICharICharICode·1 
~-----------+------------+---+---+------+---+---+----+---+---+----+----+----+-----~ 
IGDULIST IPARAMNO= I I I I I I I I X I I I I I 
I ~------------+---+---+------+---+---+----+---+---+----+----+----+-----i 
I I NORGUID= I I I I I I I I X I I I I I 
I ~------------+---+---+------+---+---+----+---+---+----+----+----+-----i 
I IDISPMSG= I X I I I I I I I I I I I I 
I ~------------+---+---+------+---+---+----+---+---+----+----+----+-----i 
I I IDENT= I I I I I I I I X I I I I I 
I ~------------+---+---+------+---+---+----+---+---+----+----+----+-----i 
I I MSG= I I I I I I I I I X I I I I 
I ~------------+---+---+------+---+---+----+---+---+----+----+----+-----i 
I I ENTRY= I I I I I I I I I I I I X I 
~-----------+------------+---+---+------+---+---+----+---+---+----+----+----+-----~ 
IGDUTRANS ITRCODE= I I I I I I I I X I I I I I 
I ~------------+---+---+------+---+---+----+---+---+----+----+----+-----i 
I I TRLIST= I X I I I I 1 I I I I I 1 I 
~-----------+------------+---+---+------+---+---+----+---+---+----+----+----+----~ 
1 PARAMNUM 1 PLN= 1 I I I I I I I X I I I I I 
I ~------------+---+---+------+---+---+----+---+---+----+----+----+-----i 
I I PARMLST= I X I I I I I I I I I I I I 
~-----------+------------+---+---+------+---+---+----+---+---+----+----+----+-----~ 
PARMLIST ICKLNGTH= I I I I I I I I I I I I I 

Idata length I I I I I I I I X 1 I 1 I I 
I gdlight I I I I I I I I X I I I I I 
~------------+---+---+------+---+---+----+---+---+----+----+----'+-----i 
ICKMONKY= I I I I I I I I I I I I X I 
~------------+---+---+------+---+---+----+---+---+----+----+----+-----~ 
I CKMOD11= I I I I I I 1 I 1 I I I I 
1 data length 1 I I I I I I I X 1 I I I I 
I entrypos I I I I I 1 I I X 1 I 1 I I 
l gdlight 1 I I I I I I I X I I I I 1 
~------------+---+---+------+---+---+----+---+---+----+----+----+-----~ 
I CKRANGE= 1 I 1 I 1 1 1 I I 1 I I I 
Ifirstpos I I I I 1 I 1 I X I I I I I 
Ilas t pos I I I I 1 I I I XII I I I 
1 compvalue I I I I 1 I I I X I I 1 I I 
~------------+---+---+------+---+---+----+---+---+----+----+----+-----~ 
1 LOWGUID= I 1 1 I 1 I 1 1 X 1 I I I I 
~------------+---+---+------+---+---+----+---+---+----+----+----+-----i 
1 HIGLJID= 1 I 1 I I I I 1 X I 1 1 I I 
~------------+---+---+------+---+---+----+---+---+----+----+----+-----i 
IRNGETST= I I I I I I I I I I I I X I 
~------------+---+---+------+---+---+----+---+---+----+----+----+-----i 
I CKMOD1 0= I I I I I I I I I I I I I 
Idata length I I I 1 I 1 I I X I I I I I 
lentrypos I I I I I I I I X I I I I I 
I gdlight I I I I I I I I X I I I I I 
~------------+---+---+------+---+---+----+---+---+----+----+----+-----i 
I CKOR= I I I I I I I I I I I I I 
Idata pos I I I I I I I I X I I I I I 
Icheckchar I I I I I I I I I I I X I I 
~------------+---+---+------t---t---+----+---+---+----+----+----+-----i 
IORGJID= I 1 I I I I I I X I I I I I 
~------------+---+---t------+---+---+----+---+---+----+----+----+-----i 
ICKAND= I I I I I 1 I I I I I I I 
Istartpos 1 I I 1 I I I I X I I I I I 
I endpos I I 1 I I I I I X I I I I I 
'I checkchar I I I I I 1 I I I I 1 X I 1 
~---,---------t---+---+------+---+---+----+---+---+----+----+----t-----i 
I ANDGUID= 1 I I I I I I 1 X I I I I I 

.-----------~------------~---~---~------~---~---~----~---~---~----~----~----~-----i I. see macro description for allowable values I l _______________ . _________________________________________________________________ -J 
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2115 User-Table Macro Instructions (Part 4 of 4) 
r-----.------T------------T---T---T-------------~---~--~--~---~----T----T-----' 

I I I I I Register I I I I I I I I 
I Macro I I IDec~------T---T---~RX- IRellAbsl IDec IHex I I 
IInst~~ctionIOperand ISymlDi91 (2-12)1 (1)1 (O)ltypeIExpIExpICharICharICharICode.1 
~-----·------t------------t---t---t-~----+---+---+----+---+---+----+----+----+-----~ 
PARMLIST I CKNONUM= I I I I I I I I I I I I I 
(cont. ) I startpos I I I I I I I I X I I I I I 

I endpos I I I I I I I I X I I I I I 
I gdlight I I I I I I I I X I I I I I 
~------------+---+---t------+---t---t----+---+---+----+----+----t-----~ 
ICKNUM= I I I I I I I I I I I I I 
I startpos I I I I I I I I X I I I I I 
I endpos I I I I I I I I X I I I I I 
I gdlight I I I I I I I I X I I I I I 
~------------t---t---t------t---+---+----t---+---t----+----t----t-----~ 
I TRANSL= I I I I I I I I I I I I X I 
~------------+---+---+-----_+---+---t----+---+---t----+----+----+-----~ 
I IDENT= I I I I I I I I I I I I X I 

t-----------t------------t---t---t------+---t---+----t---+---t----+----+----+-----~ 
ISTEND Ino operands I I I I I I I I I I I I ( 
~-----------t------------t---t---t------t---+---+----t---t---t----+----t----t-----~ 
I TGROUP I TCn= I I I I I I I I I I I I I 
I I tcode I X I I I I I I I I I I I I 
I IE I I I I I I I I I I I lAS I 
I I I I I I I I I I I I I I Shown I 
~-----------t------------t---+---t------t---+---t----t---+---+----+----+----t-----~ 
I TRANSLAT I TRANSCH= I I' I I I I I I I I X, , 
I t------------t---t---t-----_+---+---+----+---t---+----+----+----t-----~ 
I , TRANTXT= I 'I I I I I I I X I I I I 
~-----------+------------+---t---t------t---t---+----+---t---t----t----+----+-----~ 
TRLIST ITRID= I I' I I , , 'X, I , I I 

~------------t---t---t------+---+---+----+---t---+----t----+----+-----~ 
I ROUTE= I I I I' I I I I I I I X I 
~------------t---t---+------+---+---+----t---+---+----+----t----+-----~ 
I I I I I I I , I I I I lAS I 
I LOG I I' I I I I I I I I I shown I 
~------------t---+---t------+---+---+----+---+---+----+----+----+-----~ 
I I I' I I I I I I I I lAS I 
,NULL I I I I I I I I I I I I shown I 
~------------t---t---+------+---+---+----+---+---+----+----+----t----~ 
I asaddr I I I I I I I I X I I I I I 
t------------t---t---t------t---+---t----t---+---t----+----t----t-----~ 
I TEXT= I I I I I , I I I I I I X I 
~------------t---t---+------t---t---t----t---t---t----t----+----t-----~ 
IINQDISP= I 'I I I , I I I I I 'X I 
t------------t---t---t------+---t---+----+---t---t----+----+----t-~---~ 
I DEMODl 0= I I I I I I I I I I I I X I 
~------------t---t---t------t---t---t----t---t---t----+----+----t-----~ 
I DEMOD11= I I I I I I I I I I I I X I· 
~------------+---t---t------+---+---+----+---+---t----+----+----+-----~ 
I GDU= I I I I I I I I I I I I X I 

~-----.------~------------~---~---~------~---~---i----~ ___ ~ ___ ~ ____ ~ ____ ~ ____ ~ _____ ~ 
I. seE! macro description for allowable values I L _____ . ___________________________________________________________________________ .J 
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APPENDIX H: BTAM CHARACTER SET AND CODE CORRESPONDENCE CHART 

This chart shows the character set and bit 
patterns for t:he Extended Binary Coded 
Decimal Interc:nange Code (EBCDIC), and the 
character sets and transmission code bit 
patterns for each of the remote statioD 
types supportE~d by BTAM. 

The chart l1[lay be us ed to determine the 
bit patterns, as contained in main storage 
bytes, for ea<::h of the various characters 
sent or received by a specific type of sta
tion, and to determine the relationships, 
as estaolished by the arrangement of the 
IBM-provided t.ranslation tables, among the 
character sets for the various types. 

For convenience in referring to particu
lar chart locations, the chart's columns 
and rows are 9iven reference numbers. Com
bined, these numbers enable reference to a 
particular chart location; for example, 
location 21/17, the intersection of row 21 
and column 17., contains NL. 

Arrangement of Chart 

The chart contains a group of three columns 
for the EBCDIC character set and a group 
for each of the various terminal character 
sets. Within the EBCDIC group, column 3 
contains the 256 bit patterns comprising 
the code. For those ~it patterns to Which 
characte~s are currently assigned, the 
characters appear in column 1 (graphics) 
and column 2 (line controls and device con
trols) • All currently assigned characters 
are shown, re9ardless of whether they are 
in the charac·ter sets of any of the types 
of remote stations represented in the 
remainder of 'the chart. 

Each of the remaining groups (columns 4 
through 33) contains the characters com
prising the character set of a specific 
station type, along with the transmission 
code bit patt,erns. Column 34 repeats the 
EBCDIC code presented in column 3, for ease 
of reference. 

In the EBCDIC group, the bit patterns 
and characters are arranged in collating 
sequence from hexadecimal 00 to hexadecimal 
FF. In the remainder of the chart, the 
locations of bit patterns and characters 
are determined by the arrangement of the 
translation tables. 

Character Sets 

This chart shows only the characters com
prising the commonly used character set 

options. The options represented in the 
chart are: 

Terminal 
IBM 1030 

IBM 1050 

IBM 1060 

IBM 2260 

IBM 2740 

AT'T 83B3 

WU liSA 

WU TWX 

Option 
Standard and wHw options 

System/370 option 

Standard option 

Standard option 

System/370 option 

Standard option 

IBM 1030 graphics and AT'T 83B3/WU liSA 
graphics that differ for the respective 
options are indicated in the chart by Sand 
H, and A and C, respe~tively. Graphics not 
so marked are the same in both options. 

TransmiSsion Codes 

The notations in the code columns of the 
chart for the various types of stations 
represent the System/370 byte bit pattern 
eqUivalents of the applicable transmission 
codes. The applicable transmission codes 
are: 

Terminal 
IBM 1030 

IBM 1050 

IBM 1060 

IBM 2260 

IBM 2740 

AT'T 83B3 

wu 115A 

AT'T TWX 

Code 
Perforated tape and trans
mission code. 

Perforated tape and trans
mission code 

Perforated tape and trans
mission code 

IBM 2260 transmission code 

Perforated tape and trans
mission code (BCD code) 

5-level Baudot code 

5-level Baudot code 

8-level TWX code 

Representation of Characters and Bit 
Patterns 

Appearance of a character and its asso
ciated bit pattern in a character set sig
nifies that the appropriate IBM-provided 
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translation tables effect either incoming 
translation (that is, translation of that 
character to the corresponding EBCDIC 
character), or outgoing translation (that 
is, translation of the corresponding EBCDIC 
character to tha1: character), or both. How 
the bit pattern appears indicates which of 
these cases appl~es: 

1. Where the hexadecimal representation 
of the bit pattern appears in brac
kets, only lncoming translation is 
performed. 

2. Where the blt pattern is enclosed in 
parentheses, only outgoing translation 
is performed. 

3. Where the blt pattern is not enclosed 
by brackets or parentheses, both 
incoming and outgoing translation are 
performed. 

B~cause each uni(~e bit pattern for a ter
minal character can be represented only 
once in an "incoming" translation table, 
the character associated with the bit pat
tern can be tran~;lated to only one EBCDIC 
character. The converse is not true, 
however; anyone transmission code bit pat
tern can be placed any number of times 
within an "outgoing" table. Therefore, any 
number of EBCDIC characters can be trans
lated to the terminal character represented 
by that bit pattern. 

Appearance of two bit patterns opposite 
a single character signifies that the 
character has bo1:h an upper-case (or 
figures shift) and a lower-case (or letters 
shift) bit pattern, and that both forms of 
the character are translated to the same 
EBCDIC character. (Exception: In the code 
column for TWX t(~rminals, where two bit 
patterns appear, the left-hand one is the 
even-parity pattern, and the right-hand one 
is the non-parity pattern.) 

Example: The bit- pattern of the NL 
character appears in location 21/9. Both 
the lower- and upper-case bit patterns of 
this character aloe translated to the EBCDIC 
NL character when they appear in an incom
ing message. When an EBCDIC NL character 
appears in an outgoing message, BTAM trans
lates it to the lower-case form of the NL 
character. 

Where more than one EBCDIC character 
requires translation to the same character 
in a terminal character set, the terminal 
character appears an equivalent number of 
times in the column (for example, locations 
0/23, 6/23, 7/23, 23/23, and 50/23 all con
tain the LTRS character). 

Where a character appears in both the 
graphics and the controls columns for a 
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terminal type, its function depends on 
whether it is sent when the line is in con
trol mode or in text mode. Depending on 
the type of terminal and the mode, the 
character may perform a control function, 
print as a graphic, or both. For details, 
see the reference manuals for the various 
terminal types. 

Noneguivalent Characters 

Designing the system to accomodate terminal 
types having different character sets and 
control functions has resulted in several 
instances where dissimilar characters have 
been "equated" in translation tables. This 
accounts for the appearance in certain rows 
of this chart of nonequivalent characters, 
for example, in rows 3, 38, and 50. 

In other instances, the same or similar 
functions have different names among the 
various terminal types; for example, HT and 
Tab in row 5 are equivalent, as are DEL and 
Rubout in row 7. In a few cases, terminals 
using the same transmission code have dif
ferent meanings assigned to the identical 
bit pattern; for example, bit pattern 79 in 
the transmission code has the meaning PF 
for an IBM 1050, and Subtract for an IBM 
1060. 

Substitutions 

Where bla~k positions appear in the termin
al character set portion of the chart, 
there is no equivalent character for the 
EBCDIC character or bit pattern at the left 
of the chart. Where these blanks appear, 
the SUB character is to be assumed (they 
were omitted to make the chart more read
able). That is, in each translation table 
that handles incoming messages, each posi
tion representing an invalid transmission 
code bit pattern (that is, one not used by 
a character in the terminal's character 
set) contains the EBCDIC code (3F) for the 
SUB character. In each translation table 
that handles outgoing messages, the trans
mission code bit pattern for a SUbstitute 
graphic is contained in each of the follow
ing positions: 

• Each position that represents an inva
lid EBCDIC bit pattern (a pattern to 
which no EBCDIC character has been 
assigned) • 

• Each position that represents a bit 
pattern for a character having no equi
valent in the destination terminal's 
character set. 

For the IBM 1050, 2260, and 2740, and the 
ATiT 83B3 and WU 115A, this substitute 
character is a colon (:). For the IBM 1030 
and 1060, and the WU TWX, it is a slash 
(/). 



General Notes 

1. StandaI'd abbreviations are used to· 
represent the control characters. The 
full na,mes of the charactp.rs are given 
in a fc,llowing section entitled "Con
trol Characters." For descriptions of 
these c.haracters, see the reference 
manuals: for the various terminals. 

2. Where a "circlp," character (®, @, 
etc.) appears in parentheses adjacent 
to a cClntrol character, it is an 
alternate name for that control 
character. 

3. Notes pertaining to specific charac
ters OI' bit patterns are indicated by 
supersc:ript numerals next to the 
charact~er or bi t pattern. Tbe not es 
ap~ear below, and indicate the chart 
locaticlrls to which they apply. 

4. Most of' the characters in the "S" and 
"B" character set optiOllS (1030) and 
in the "A" and "C" character set 
options: (83B3, 11SA) are identical. 
Where they differ between the options, 
the translation tables "favor" the "S" 
option and the "A" option, as illus
trated in the chart. If messages from 
an "H" option 1030 are sent only to 
anotheJ~ "H" option 1030, the transla
tion' ta,ble may be used as is, and 
similal~ly, for the 83B3/11SA, with 
res pect~ to th e ·C" option. I f mes
sages f:rom terminals with the "8" or 
·C" opt,ion are to be exchanged with 
other t~erIninal types, you may wish to 
modify the tables. 

5. Some TWX terminals send even-parity 
transmission code bit patterns: others 
send nem-parity bit patterns. All bit 
patterns sent by non-parity machines 
have a ·1" in tne low-order bit posi
tion (t~hat is, the position that 
serves as the parity bit in even
parity machines). The RCT2 transla
tion table translates either a non
parity or an even-parity bit pattern 
to the EBCDIC bit pattern for the 
corresponding character. The SCT2 
translation table always sends even 
parity. 

Control ChaI'acters 

ACK POlsi ti ve Acknowledgment 

® End-of -block (same as EOB) 

BEL Be~ll 

BS Ba.ckspace 

BYP 

© Er.ld-of -transmission (same as EOT) 

Control Characters (cont) 

CAN 

CC 

CR 

CUI 

CU2 

CU3 

@ 

DCl 
DC2 
DC4 

DEL 

DLE 

OS 

EM 

ENQ 

EOA 

EOB 

EOC 

EOFC 

EOM 

EOT 

ETB 

ETX 

FF 

FIGS 

FS 

HT 

IFS 

IGS 

IL 

IRS 

IUS 

LC 

LF 

Cancel 

Cursor control 

Carriage (carrier) return 

Customer Use 1 

Customer Use 2 

Customer Use 3 

Machine end-of-address (same as 
EOA) 

Device controls 

Delete 

Da ta link esca pe 

Digit select 

End of medium 

Enquiry 

End-of-address 

End-of-block 

End of card 

End of first card 

End-of -message 

End-of-transmission 

End-transmission-block 

End-of-text 

Forms feed 

Figures shift 

Field separator 

Horizontal tabulate 

Interchange file separator 

Interchange group separator 

Idle 

Interchange record separator 

Interchange unit separator 

Lowercase snift 

Line feen 
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Control Characters (cont) 

1,F-CR 

LTRS 

® 

Line feed-carriage return 

Let.ters shift 

~inus zero 

Negative response to polling, 
addressing, or LRC/VRC 

~AK Negative acknowledgment 

New lir;e 

~UL Null 

PF Punch cff 

PN Punch en 

PR£ Prefix. 

PZ Plus zero 

RES Restore 

RM Record mark 

~ed.der stop 

® Start-af-address 

SI Shift in 

SM Set mode 

so Shift out 

Control Characters (cont) 

SOH Start-of-header 

SMM Start-manual-message 

SOS Start-of-significance 

SP Space 

STX Start-of-text 

SUB Substitute 

SYN Synchronous idle 

Tab Tabulate (horizontal) 

TM Tape mark 

TpAuxOff Tape auxiliary off 

TpAuxOn 

UC 

VT 

WRU 

X-Off 

X-On 

Tape auxiliary on 

Upper-case shift 

Vertical Tabulate 

'Who Are You?' 

Transmitter off 

Transmitter on 

Positive response to polling, 
addressing, or LRC /VRC 

The character set and code correspondence charts (pages H-5 thru H-12) follow the 
index. To improve their usability, move them to follow page H-4. 

Notes: 

1Left bracket translates to EBCDIC hex 79; 
no EBCDIC character has been assigned to 
this bit pattern (location 121/3, 121/25). 

~No graphic print.s in the "A" character set 
option (location 90/22). 

3Backslash translates to EBCDIC hex E1; no 
EBCDIC character has Deen assigned to this 
bit pattern (locations 225/3, 225/25). 

~IBM 1031 sends ~e numeric 0 as a hex 20; 
1033 receives the numeric 0 as a hex 15 
(location 240/4). 

SRight bracket translates to EBCDIC hex 49; 
no EBCDIC character has been assigned to 
this tit pattern (locations 73/3, 73/25). 
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Ref. 

0 
I 
2 
3 

24 
25 
26 

28 
29 
30 

48 
49 
SO 

52 
53 
S4 

64 
65 
66 

68 
69 
70 

NUL 
SOH 
STX " ETX 

PF 
HT 
LC 

SUB / 
SP 

= 

HT 

LF-CR 

LF-CR 

Pod 

LF 
EOB«I) 

Pod 

SP 

RES 
NL 
8S 
IL 

BYP 
LF 
EOB 
PRE 

IL 

SP 

* 

CR 

CR 

IL 

LF 
E08«J» 

IL 

SP 

SOH SOH 
STX STX 
ETX ETX 

~ ¢ 

Nl NL 

NL 

CAN 

• Check 

ETX ETX 

ACK ACK 

NAK 

SP 

Il 
~ 

EOA(@) 
E08«J» 

HT 

NL 

NL 
8S 
Il 

LF 
E08 

IL 

Upshfl 
EOT(O) 

AT&T 83 83 

lTRS 

CR 

CR 

LTRS 

FIGS 11 



Ref. 

NUL Pad Il lTRS Rubout 00 0 
SOH <S> SOH SOH (S) 01 1 
STX " = EOA(G) STX STX EOA(@) 02 2 
ETX E08«i» ETX ETX E08«B) CR CR CR CR 03 3 
PF 
HT HT HT 
lC Dwn!hft 

Del 

~ ¢ 

IF-CR CR Nl Nl Nl CR CR CR 

RES * IF-CR Nl CR Nl Nl IF IF CR CR IF 
8S 8S 

Pad Il Il Il lTRS Rubout LTRS LTRS 
CAN CAN 
EM 
CC • Check 
CUI 

BYP 
IF IF IF IF IF If LF IF 

E08«B) EOB EOB«B) ETX ETX EOB CR CR IF LF 
PRE 

hll hll 

WRU 
ACK ACK 

Pad Il Il Il lTRS lTRS (J fl L TRS 

Up5hft FIGS FI GS II ~ FIGS 
EOT(O) EOT(O) l TR 5 iF LTRS 
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IBM 2260 AT&T B3B3 
EBCDIC IBM 1030 IBM 1050 IBM 1060 IBM 2740 

2260 1053 W U 115A 

Character Character Character Character Character Character Code Character Code Character COde 
Graphic Control Graphic Control Graphic Control Graphic Control Graphic Control Graphic Control (Hex) Graphic Control (Hex) Graphic Control (Hex) 

Ref. 4 5 7 10 t1 13 14 16 17 18 19 20 .21 22 23 24 

72 
73 
74 ~ 4 ¢ 
75 (Y) (.4E) 27 

76 < < < < < 
77 ( ( ( ( (48) ( 93 A( c 1/2 3E 
78 + + + + ~<t8) + £1 
79 I I I (FE) ! a7 

80 & & H+ & + & & (46) & .,61 & 
81 
82 
83 
84 
as 
86 
87 
88 
89 
90 07 A2. e l / 4 36 
91 57 S 32 
92 
93 95 A) e 3/ 4 29 
94 , 2., ~ 

; r7 A; e 3/ 8 2F 
95 --, (Y) --. ---, <t) F6 

96 S S S 40 38 
97 / 
98 

/ / / / / 23 / 31 

99 
100 
101 
102 
103 
104 
105 
106 EOM EOM 
107 ® 37 A' c 7/8 26 
lOS % % % % 

109 ~ CO 
110 > > > > BE 
111 ? ? ? ? AS A? c·5/ 8 33 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 

~ 
(SA) 88 A' el/8 2£ 

123 EOA s·I H= .43) EOA (@) 16 CR 02 
124 @ s@ H' @ @ (£0) @ EOA (@) 20 
125 (47) 80 A I <: Bell a.4 
126 (SO) 82 
127 ~,. 96 31 
128 
129 a A a A A 62 A (18) 
130 b B b B B b 64 B (13l 
131 c C C C 67 C OE 
132 d 0 d 0 0 68 0 2 
133 e E e E E 68 E (10) 
134 f F f F F 60 F. (16) 
135 G 9 G G be G (8, 

136 h H h H H H 0 H (05) 
137 I I I I 73 I toe) 
138 

140 
141 
142 
143 



ole 

Ir Codt, 
=-Co-ntr--'ol--l (Hex) 

2 3 

IBM 1030 

Character '~, 

Graphic Control (Hex) 

4 5 < ~ 

IBM 1050 

Character '~ 

Graphic Control ~HP) 

7 8 9 

IBM 
IBM 1060 

2260 

...... -=-'"":'":"'Cho--rra-:ct:-er_-:--I ~,~: Character .c . ,c:o. 
Graphic Control "(He~"',;t-.:G:-ra-:ph:-:'ic--r-::C:-on-tr-o:-I -I :tttexl " 

10 t1 ", 12' 13 14 U 

2260 

1053 

Character 

Graphic Control 

16 17 

Code 
( .... x) 

18 

IBM 2740 

Character 

Graphic Control 

19 20 

Code 
( .... x) 

,21 

AT&T 83B3 

W U 115A 

Character f COde 
I--G-ro"""'ph-ic-r""'C:-o-nt-ro""'l --f (Hex) 

22 23 24 

WUTWX 

I----:-C..,..h_a-rrac-::te:-r_-:-i Code (Hex) 
Graphic Control Even Non 

25 26 '0 

WTTA (lTA2) 

Character 

Graph i c Control 

28 29 

Code 
(Hex) 

30 

WTIA (ZSC3) 

Character 

Graphic Control 

31 32 33 

:BCDIC 

Code 
(Hex) 

Ref. 

,;::,:: ~ ",tr fi ~ : ;~:\';" ~ 'g~~:~/ ~ "l:;r 7 l::r ~ ~~ 7 i~ 7 g~ ~~ ~ ,~~~) E :~ 
';. .~'i:,:~.~: ' : , ~~Gb, ::;: 88 139 
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R.f. 

1« 
145 i J i J J J J 
146 k K k K K K K 
147 I L I L L L L 

148 m m m 

149 n n 
150 0 

156 
157 
158 
159 

160 
161 
162 5 5 5 
163 T T T 
164 u u u U 
165 v v V 
166 w w W 
167 x x 

168 y y y (15) 
169 z z Z (11) 
170 
171 

17:2 
173 
174 
175 

192 PZ PZ 
193 A A 62 A A A AI A A £2 A "- 18 
194 8 8 64 8 8 8 ~ 8 B E4 B 8 13 
195 C C 67 C C C C C f.7 C C Of 
196 0 0 0 0 0 M. 0 0 E8 0 0 12 
197 E C5 E 61 E E E /II E E fa E E 10 
198 F C6 F 6D F F F M F F ED F F 16 
199 G C7 G 6E G G G G d EE G G os 
200 H C8 H H FO H H ,. H H fO H H 05 
201 I C9 I 73 I F3 I 73 I At I (A9) I F3 I I oc 
202 CA 
203 CB 
204 CC 
205 CD 
206 CE 
207 

208 MZ MZ 54 Message (54) 
209 J .43 J C3 J -43 AA J (M> J C3 J J 11. 
210 K ~ K C5 K 45 K M K . (M) K C5 K K IE 

L L L L L 09 

49 M M AD M (AD) M C9 M M 
#\ N N AI. N (A£) N CA N N 06 
.cc 0 0 AF 0 (Af) 0 CC 0 0 03 

p P P CF P P OD 



Ref. 

i J J J J J J J (IA) 
k K K K K K K K (IE) 
1 L L L L L L L 

m M m M M M 
n N n N N N 

0 0 0 0 
p p p P 

Q Q Q Q (I D) 152 
R R R R R ~) 153 

154 
155 
156 

90 157 
9E ISS 
9F 159 

160 

S 
161 

S S S S S S 162 
T T T T T T T 163 

u u U U U U 
y V V V V 

w W W W W 
x X X X X 

y y y y y 168 
z z Z Z Z Z 169 

170 
171 

172 
173 
174 
175 

89 185 
8A 186 
88 lB7 

Be 188 
80 lB9 
BE 190 
8F 191 

PZ CO 192 
62 A A A 'A~ A A 12 A A 18 A 82 a3l A 18 A 18 Cl 193 
64 8 8 8 AI 8 8 &4 8 8 13 8 42 (.Q') 8 13 8 13 C2 194 
G1 C C C C C £1 C C OE C C 

0 0 0 0 0 0 0 12 0 12 0 196 
61 E EI E E M E E Ea E E 10 E 10 E 197 
60 F ED F F M F F ED F F 16 F 16 F 198 
6£ G EE G G G d EE G G oa G oa G 199 
70 H H H JA H H H H 05 H H 05 H Q5 200 
73 1 F3 1 1 At 1 (A9) 1 F3 1 I oc 1 1 oc 1 oc 201 

202 
203 

CC 204 
CO 205 
CE 206 
CF 207 

MZ 54 Message (54) 208 
43 J C3 J 43 J AA J J C3 J J IA 53 J lA J IA 209 
-'5 K C5 K -'5 K AI K K C5 K K IE D2 CO:t K IE K IE 210 

L L L L L C6 L L 09 1 

4' M C9 M (49) AD M (AD) M C9 M M M 2 

"A N CA N ("A) AI. N (AE) N CA N N 06 N 213 
4C 0 cc 0 AF 0 (Af) 0 CC 0 0 03 0 214 ., P P P Cf P P OD P 215 
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Re'. 



AT&T 8383 

Ref. 
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This chart may be us ed in reading transmis
aion code as found in main storage. In the 
left~ost column of each section of the 
chart is shown the hexadecimal representa
tions of the 256 bit patterns that can 
appear in a System/370 byte. Opposite each 
bit pattern is the character represented by 
that bit pattern in the EBCDIC character 
set and in the character sets for each of 
the types of terminals listed in the 
remaining columns of the chart. (The spe
cific character set options represented in 
the chart. are the same as those listed in 
Appendix H.) For example, before transla
tion to EBCDIC a,hexadecimal 04 appearing 
in main storage would represent the digit 
2, if the bit pattern was received from an 
IBM 1030, 1050, 1060, or 2740; the charact
er EOT, if from a 2260; or a Space charact
er, if from an 83B3, 11SA, or World Trade 
telegraph terminal. The absence of a 
character in the column headed AT'T TWX 
signifies that the bit pattern 04 is W'lde
fined for Tf,4'X terminals. 

Example: In, order to translate 

1601E4CC AS011S15 150201CA B1E70190 

APPENDIX I: TRANSMISSION CODE CHART 

as found in storage, first separate the 
characters into pairs: 

16 01 E4 CC AS 01 15 15 

15 02 01 CA Bl £7 01 90 

If this sequence was received from an IBM 
1050, it represents the characters: 

EOA SP B 0 5 SP 0 0 

o 1 SP NYC SP • 

so that the message entered at the 1050 
terminal was, in part, 

BOS 0001 NYC • 

Appendix I: Transmission Code Chart I-I 



11M 1030 11M 1050 11M 1060 wu nNX ~------r-------i~J3~ 

SP SOH SP T T 
STX STX CR CR 
ETX ETX 0 0 

04 PF 2 2 EOT EOT 2 SP SP 04 
05 HT SP H H 05 
06 LC ACK ACK N N 06 
07 DEL 3 3 3 M M 07 

08 4 4 4 LF LF 08 
09 1 L L 09 
QA SMM NL NL 4 R R QA 
08 VT 5 5 5 7 G G 08 

OC FF I I OC 
00 CR 6 6 6 P P 00 
Of SO 7 7 7 C C Of 
OF 51 V V Of 

10 OLE 8 8 8 E f 10 
It OCI 2 Z Z 11 
12 00 5 0 0 12 
13 TM 9 9 9 8 8 8 13 

14 RES 0 S 5 .4 
15 NL 0 0 NAK 0 Y Y 15 
16 8S EOA , , fOA F F 16 
17 IL X X 17 

18 CAN CAN A A 18 
19 EM 3 w W 19 
lA CC 6 J J IA 
18 OJI 9 FIGS FIGS 18 

IC IFS Upshift U U IC 
10 IGS Q Q 10 
IE IRS K K IE 
IF IUS EOT EOT LTRS LTRS IF 

20 OS ,@ @ @ 20 
21 50s CU2 5 EOT 5 21 
22 FS CUI CR CR 22 
23 / / / fOT '9", ',' 9 23 

24 8VP E08 SP SP 24 
2S LF S ? 25 
26 E18(E08) T 26 
27 fSC(PRE) , .. 7 27 

28 TpAuxOff LF LF "28 
29 U u u .) c ... TpAuxOff ) 29 
2A SM V v v 4 4 / 2A 
28 OJ2 & T 0 28 

2C W w w I 8 Be" 2C 
20 ENQ 0 4 0 9 20 
2E ACK • s ,'" 8 2E 
2F 8[;l X x x ,,' CM ", 2F 

30 3 FF 3 30 
31 Y y y . FF + 31 
32 SYN Z z S WRU WRU 32 
33 ,,?cM ? 6 33 

34 PN A' C .... 34 
35 RS 6 

c~ 
6 5 35 

36 UC .. 36 
37 EOT ® G) / / 37 

38 8YP ,'1 ~ + 38 
39 2 

A .... 
2 3 39 

]A \ e" Be" 2 3A 
38 CU3 LF LF LF LF FIGS F FIGS 38 

3C DC" 7 < 7 3C 
30 NAK EOB EOB fOB E08 1 < I 30 
3E PRE A ( ,1/1 ( 3E 
3F SU8 LTRS LTRS LTRS 3F 
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IBM 1030 IBM 1050 IBM 1060 

J 

44 $ 44 
(5 K Ie % Ie (5 
46 L I & I 46 
47 1t7 

ItS ( : ItS 
1t9 M m ) m / 49 
o4A ~ N n * n U o4A 
48 + X 1t8 

ItC < 0 0 0 ItC 
ItO ( ltD 
ItE + ItE 
4F I P p / p J,F 

50 & 0 50 
51 Q q 1 q !. 51 
52 R 2 V 52 
53 3 Y 53 

51t It 51t 
55 5 55 
56 6 56 
57 7 57 

58 8 58 
59 9 T 59 
5A I W 5A 
58 $ Lf-CR NL Z 58 

5C < 5C 
5D 85 85 5D 
5E IL > IL 5E 
5F ..., ? 5F 

60 
1& M+ 

60 
61 / & & 61 
62 A a a 62 
63 63 

64 8 b b 64 
65 65 
66 66 
67 C c c 67 

68 D d d 68 
69 69 
6A EOM 6A 
68 E • • 68 

6C % 6C 
6D F 6D 
6E > G g g 6E 
6F ? 6F 

70 H h h 70 
71 SO 71 
72 72 
73 73 

71t 74 
75 

. (i) EOFC <Y> 
75 

76 76 
n n 

78 78 
79 79 
7A HT HT 7A 
78 , EOA 78 

7C @ Own.I1ft 7C 
7D 7D 
7c 7E 
7F EOC DEL DEL DEL DEL 7F 
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S/37D EICDIC 11M 103l 11M 27.-0 
Byte Byte 
(Hex) (Hex) 

Gr 01 Gr QI at 

80 80 
81 a $' 81 
82 b 82 
83 .C 83 

84 d < < ... 
85 • 85 
86 r 86 
87 II 87 

88 h X-on 88 
89 J X-on 89 
SA M SA 
81 " " p 8a 

8C 8C 
80 80 
8E > > 8E 
8F 8F 

90 • • HT 90 
91 i K HT 91 
92 Ie N 92 
93 I Q 93 

94 1ft 94 
95 n - ) 95 
N 0 E~ N 
97 p 97 

98 q 98 
99 L 99 
9A 0 9A 
91 R 91 

9C Upehlft 9C 
9D 9D 
9E 9E 
9F 9F 

AO ~ ~ WlU AO 
AI A WlU Al 
A2 I A2 
A3 ? C ? A3 

A4 u 0 A" 
AS v $ E $ AS 
A6 w T F T A6 
A7 lC G A7 

AS y H AS 
A9 z U I U A9 
M V ,J V M 
AI K AI 

AC W L W Ae 
AD M AD 
AE N AE 
AF X 0 X AF 

10 P 10 
I' Y Q y a al 
12 z R Z 82 
a3 S 13 

... T 14 
as U 15 
U V 16 
17 W 17 

18 X • 19 Y a, 
SA z IA 
II Lf Lf II 

Be ae 
BD ~ EOB aD 
BE IE 
IF IF 
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11M 2260 R 11M AT&T8313 WTTA 
5/310 EICDIC 11M 1030 11M 1050 11M 1060 11M 27-40 WUTW)( S/370 
ayt. 2260 1053 7770,7772 WUIlSA ITA2 ZSO ayte 
(Hex) 

~ ::,:;i;:::"<>I. ~'\~:;'~';'OI 
(Hex) 

Gr 01 Gr Ctl Gr Ctl Gr 01 Gr 01 Gr 01 Gr Ctl Gr Ctl Gr Ctl Gr Ctl 

CO PZ - ® ~E~~·tf: - (8) & (7770 only 

~\~1~i 
CO 

CI A CI 
C2 1 C2 
0 C J J . ", C C3 

C4 D 
,: ": ·~r",~;·\.,: C4 

C5 f K K 

I'J:~~··i; .. 
, C5 

C6 F L 

I" 
L C6 

a G :.:, a 
a H l', , ',:{ 

;::;~, 
" ':",,' a 

C9 I M I ,~ ',: M A ,;;:::'i'", X-Off C9 
CA N t ,::~ N D 5 CA 
CI G ;A 5 CI 

CC 0 :' 0 
t 

3 CC 
CD :,!::; 

t,:" 
3 CD 

CE CE 
CF P :;·N ... P :~':, :t CF 

;~~lfr';, 
:', DO MZ ~. , DO 

DI J Q i Q I " vr DI 
D2 K R > " R E ;:/, K D2 
D3 L ;"t: ' H K D3 

,', 

D4 M ;,', ?, .' , + D4 
os N ..... i,~~~: + os 
D6 0 ! D6 
D7 P I I .' D7 

De Q RES De 
D9 II C D9 
DA F DA 
DI NL NL I [ DI 

DC : 0 DC 
DD 85 " 85 ; DD 
DE IL IL DE 
DF Pad DF 

' " EO 1M ·t @ @ EO 
EI + k ~ Bell El 
E2 5 A 

'; " 
A G E2 

E3 T G E3 

E" U 8 ,; 8 I E" 
ES V '" I ES 
E6 W E6 
E7 X C C fl 

EB Y D D EB" 
E9 Z E9 
EA EA 
EI E E W E8 

EC EC 
ED F F 7 ED 
EE G G EE 
EF EF 

FO 0 H H FO 
Fl 1 51 Fl 
F2 2 F2 
F3 3 I I 0 F3 

F" " F" 
FS S 

(Y) 
/ FS 

F6 6 .., (Y) -, F6 
F7 7 F7 

Fa a Fa 
F9 9 PF F9 
FA Tab HT ~ FA 
F8 .. FB 

FC Dwnshft ~ .... Dwnshft ? FC 
FD ? SI FD 
FE I I FE 
FF DEL DEL Rubout FF 
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APPENDIX J: LINE AND STATION CONFIGURATIONS SUPPORTED BY BTAM 

Start-stop Communications 

The types of remote start-stop (asynch
ronous) terminals that can communicate with 
a System/370 under BTAM control, and the 
kinds of commtmication lines that can be 
controlled, al:-e described below. The com
munication lines must be connected to the 
computer via an IBM 2701 Data Adapter Unit, 
an IBM 2702 Transmission Control, or an IBM 
2703 Transmission Control. 

1. Nonswitched lines (point-to-point or 
multipoint), using programmed polling: 

IBM 1030 Data Collection System 
IBM 1050 Data Communications System 
IBM 1060 Data Communications System 
IBM 2260 Display Station --

IB~ 2848 Display Control 
(Remot~e -- 2701 only) 

IBM 2265 Display Station -- IBM 2845 
Display Control (Remote -- 2701 
only) 

IBM 2740 Communications Terminal 
(Modell): Basic; with Checking1; 
with S·tatiOll Control2 ; with Checking 
and Station Control 2 ; or with Check
ing and IBM 2760 optical Image Unit 
featur·es (point-to-point only, if 
2740 is equipped with 2760 Optical 
Image Unit) 
(Model 2): Basic or with Che~king1 

IBM 2741 Communications Terminal 
Western Union Plan 115A Outstations 
AT&T 83B3 Selective Calling Stations 

2. Switched lines: 

IB~ 1050 Data Communications System 
IBM 2740 Communications Terminal 

(Modell): Dial; Dial, with Check
ing; Dial, with Transmit Control; 
Dial, with Checking and Transmit 
Control, or Dial, with Checking and 
IBM 2760 Optical Image Unit 
features. 

IBM 2741 Communications Terminal 
WU Model 33/35 Teletypewriter Exchange 

Terminal (TWX) 

3. Nonswitched multipoint lines using the 
Auto Poll facility (IBM 2702 or 2703 
only> : 

IBM 1030 Data Collection System 
IBM 1050 Data Communications System 

1Used as a regular terminal or as an opera
tor's console, when the operating system 
includes the Multiple Console Support. 

IBM 1060 Data Communications System 
IBM 2740 (Modell and 2): with Sta

tion Control2 or with Station Con
trol2 and Checking features 

Binary Synchronous Communications 

The types of remote binary synchronous sta
tions (computers or terminals) that can 
communicate with a central System/370 under 
DTM1 control, and the kinds of communica
tions lines that can be controlled, are as 
follows. The communications lines must be 
connected to the central computer via an 
IUri 2701 Data Adapter Unit or an IBll 2703 
Transmission Control. An IBH 2701 (with 
Synchronous Data Adapter Type II) may be 
attached to either the multiplexer channel 
or a selector channel. An IBM 2703 (with 
Synchronous Base Type 1) must be attached 
to the multiplexer channel. 

1. Nonswitched point-to-point and 
switched point-to-point lines: 

IB!1 Systen/370 3 

lIUI System/360 

IBH System/3GO Model 20 

IBH System/3 

113r1 1130 Computing System 

11311 1800 Data Acquisition and 
Control System 

IBM 2715 Transmission Control Unit 
(Hodel 1 attaches directly to multi
plexer channel of central computer; 
Hodel 2 comr.lUnicates wi th central 
computer via IBH 2701 or 2703) 

Im1 2770 Data Communications System 

IBn 2780 Data Transmission Terminal 

Im1 3650 Retai 1 Store System 

IBft 3735 Programmable Buffered 
Terminal 

IBM 3741 Data Station 

IBM 3747 Data Converter 

2Station Control feature cannot be used if 
the 2740 is also used as a console under 
Multiple Control Support. 

3The remote Systern/370 may be a Model 135, 
145, 155, 158, 165, 168, or 195. 
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IBM 3750 switching System (World Trade 
users only: nonswitched point-to
point lin(~ only) 

IB~ 3780 Data Communication Terminal 

2. Switched point-to-point lines: 

IBM 3275 equipped with the dial 
feature 

IBM 3650 Retail Store System 

IBM 3660 Supermarket System 

IBH 5275 Direct Numerical Control 
Station 

3. Nonswitched multipoint lines: 

IBH System/360 Hodel 20 

IBM System/3 

IBM 1130 Computing System 

IBM 1800 Data Acquisition and 
Control System 

IBM 2715 Transmission Control Unit 
(Hodel 1 attaches directly to multi
plexer channel of central computer~ 
Model 2 communicates with central 
computer via IBI1 2701 or 2703) 

IBH 2770 Data Communications System 

IBM 2780 Data Transmission Terminal 

IB1·1 2972 (Hode1s 8 & 11) General Bank-
ink Terminal System 

Remote IBn 3270 Display System 

IBM 3650 Retail Store System 

IBr1 3735 Programmable Buffered Termin-
al (Requires special feature) 

IBM 3741 Data Station 

IB1-1 3780 Data Communication Terminal 

IBM 5275 Direct Numerical Control 
Station 

Local Communications 

The local IBM 3270 Display System can com
municate with a System/370 under BTAM con
trol. The local 3270 display system is 
connected to the computer by means of a 
selector, multiplexer, or block multiplexer 
channel. 

Machine and Programming Requirements 

BTN1 operates on any System/370 that meets 
the following requirements: 

_ • The system must meet the minimum confi
guration of OS/VS. 

J-2 OS/VS B'rAM SRL 

• The remote stations must be attached to 
an acceptable data adapter or transmis
sion control unit (IBM 2701, 2702, or 
2703). (A local 2715 (Model 1) must be 
connected to the multiplexer channel.) 

• All remote start-stop terminals that 
are connected to the same multipoint 
line, or are capable of communicating 
with the computer over any given 
switched line termination, must be of 
the same type and must be equipped with 
the same features. (Remote binary syn
chronous stations are not subject to 
this limitation.) 

• All devices must be attached to the 
System/370 via the multiplexer channel 
except the IBM 2701 with Synchronous 
Data Adapter Type II, which may be 
attached via the selector channel (non
switched lines only), or to the multip
lexer channel. 

• No device may be operated in burst mode 
concurrently with the operation of BTAM 
except the 2701 attached via the selec
tor channel. 

• Execution of BTAM requires that the 
interval timer of the central computer 
be working. 

• In a system in which BTAM is used in 
more than one partition, if the BTAM 
Read/Write module (IGG019MA) is resi
dent, all device I/O modules that are 
shared by the BTAM-using partitions 
must also ce made resident. 

Note: When a 2740 is specified as a 
console during system generation, a 
second partition is created for BTAM; 
thus, the above requirement pertains 
to the system. 

• Use of the STIMER macro by the user is 
restricted during the time a BTAM Open 
(OPEN) , Line 0 pen (LOPEN) or Close 
(CLOSE) operation is in progress, 
because BTAM routines use STIMER. 

~: Terminals that are equivalent to 
those explicitly supported may also fUnc
tion satisfactorily. The customer is 
responsible for establishing equivalency. 
IBM assumes no responsibility for the 
impact that any changes to IBM-supplied 
products or programs may have on such 
terminals. 



APPENDIX K: IBM 2980 CHARACTER SET AND TRANSMISSION CODE CHART 

These charts show for each transmission code bit pattern the corresponding 2980 charact
er, for each of the models of the 2980 (1, 2, and 4). Also shown is the EBCDIC character 
equivalent for that bit pattern. 

8~it 
2980 character 

pat-
EBCDIC 
charac- Numeric shift Alpha shift 

tem 
fer 

(Hex) Model Model Model Model Model Model 

8-bit 
2980 character 

pat- EBCDIC 
charac- Numeric shift Alpha shift 

tem 
(Hex) ter 

Model Model Model Model Model Model 
1 2 .. 1 2 4 1 2 4 1 2 .. 

00 NUL 10 IGS 

01 SOH IE IRS 
I 

02 STX STX STX STX STX STX STX IF IUS 

03 ETX ETX ETX ETX ETX ETX ETX 20 OS 

04 PF open open 
chute chute 

21 SOS 

05 HT HT HT HT HT HT HT 22 FS 

06 LC LC LC LC 23 

07 DEL 24 BYP* BYP BYP BYP 

08 pass- pass- pass- pass-
25 LF book book book book 

09 RLF index index index index 

OA SMM 26 ETB ETB ETB ETB ETB ETB ETB 

OB VT 27 ESC 

OC FF 28 

1 
00 CR 29 

OE SO 2A SM 

OF SI 2B CU2 

10 OLE OLE: OLE OLE OLE OLE OLE 2C 

11 OCI 20 ENQ ENQ ENQ ENQ ENQ ENQ ENQ 

12 OC2 2E ACK 

13 TM 2F BEL 

turn turn 30 
14 RES page page 

light light 31 

15 NL NL NL. NL NL NL NL 32 SYN SYN SYN SYN SYN SYN SYN 

16 BS 33 

17 IL menage messag~ message message 
light light light light 

34 PN* 

18 CAN 35 RS 

19 EM 36 UC UC UC UC 

lA CC 37 EOT EOT EOl EOT EOT EOT EOT 

lB CUI 38 

lC IFS * Also used as a Terminal Selection Character. 
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8-bit 
2980 character 

EBCDIC 8-bit 2980 character 
EBCDIC 

pat- charac- Numeric shift Alpha shift tern 
(Hex) 

ter 

Model Model Model Model Model Model 

pat- charac- Numeric shift Alpha shift tern 
(Hex) 

ter 

Model Model Model Model Model Model 
1 2 4 1 2 4 1 2 4 1 2 4 

39 I 55 

3A 56 

3B CU3 57 

3C DC4 58 

3D NAK NAK NAK NAK NAK NAK NAK 59 

3E 5A I 

3F SUB 5B $ - $ $ I 

40 Sp* SP SP SP SP SP SP 5C . $ & * ~ 

41 50 ) 

42 5E i 

43 5F ---, 

44- 60 - F - - -
45 61 / T / / ? 

46 62 

47 63 

48 64 

49 65 

4A ~ 66 

4B 3 --, 67 

4C < 68 

40 ( 69 

4E + 6A 

4F 1 6B , 2 , , I I 

validate validate 6C % 
50 & 1.0. & 1.0. & + & 

char. char 60 -
51 6E > 
52 6F ? 

53 70 

54 71 i 
• Also used as a Terminal Selection Character 

K-2 OS/VS-BTAM SRL 



8-bit 2980 C.lOrocter 

pat- E8CDIC 

tern charac- Numeric shift Alphaihift 

(Hex) ter 
Model Model Model Model Model Model 

8-bit 2980 character 

pat- EBCDIC 

tern charoc- Numeric shift Alpha shift 

(Hex) fer 
Model Model Model Model Model Model 

1 2 .. 
I 

1 2 .. 1 2 4 1 2 4 

72 Sf 

73 90 

74 91 i 

75 92 k 

76 93 I 

77 94 m 

78 95 n 

79 96 0 

7A : 97 P 

78 
, 

$ 
, 

* 
, 

" .. 98 q 

7C & 99 r 

70 I 9A 

7E = 98 

7F " 9C 

80 90 

81 a 9E 

82 b 9F 

83 c AO 

84 d Al 

85 e A2 s 

86 f A3 t 

87 9 A4 u 

88 h A5 v 

89 i A6 w 

SA A7 x 

88 A8 y 

8C A9 z 

80 AA 

8E A8 
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2980 character 2980 character 
a-bit EBCDIC 
pat- charac- Numeric shift Alpha shift 
tern ter 
(Hex) Model Model Model Model Model Model 

a-bit EBCDIC 
pat- charac- Numeric shift Alpha shift 
tern ter 
(Hex) Model Model Model Model Model Model 

1 2 I 4 1 2 4 I 2 4 I 2 4 

AC C8 H 00 h 
, 

H H 6 

AD C9 I a i C I I 0 

AD CA 

AF CB* M .2 

BO CC J1 
BI CD 

B2 CE Y 
B3 CF 

B4 00* R' 

B5 01 J 4 i J J J J 

B6 02 K 5 k K K K K 

B7 03 L 6 I L L L Q 

B8 04 M I m X M M M 

B9 05 N 0 n N N N N 

BA D6 0 9 0 0 0 0 I 

BB 07 P + P P P P H 

BC 08 Q R q 0 Q Q 5 B 

BD 09 R A r C R R 
" -

BE DA 

BF DB 

CO DC 

CI A C a A A A A DO 

C2 B b B B B B DE 

C3 C 1 c C C C C OF 

C4 D N d ? D D 0 B 
EO* $ 4 ., 

C5 E X e E E E E El / y 

C6 f 0 f F F F F 8 E2 S T 5 $ S S S 
F 

-C7 G S 9 G G G G * A non-EBCDIC code. 
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2986 character 
8-bit EBCDIC 

2980 character 
8-bit EBCDIC 

pat- charac- Numeric shift Alpha shift 
tern ter 

pat- charac- Numeric shift Alpha shift 
tern Iter 

(Hex) Model Model Model Model Model Model (Hex) Model Model Model Model Model Model 
1 2 4 1 2 4 1 2 4 1 2 4 

E3 T i t .to T T T FA LVM 

E4 U 7 u M u u U FB 

E5 V s v • V V V p FC 

E6 W Q w * W W W FD 

E7 X M x N X X X • B FE EO 

Ea y [5 y T 
• Y y 3 FF 

E9 Z V z z z z 

EA 

EB* I 1 

EC 

ED 

EE 

Ef" 

FO 0 U 0 0 0 ) 

Fl 1 
.to 

1 1 1 = L • 
F2 2 H 2 2 2 < S 

F3 3 c 3 F 3 3 i 
, 

F4 4 M 4 4 4 : 0 

F5 5 L 5 5 5 % P 

F6 6 C 6 6 6 I * 

F7 7 M 7 7 7 > 7 0 

Fa 8 M 8 8 8 * a • 
F9 9 C 9 9 9 ( 9 • 

* A non-EBCDIC code. 
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APPENDIX L: THE TPEDIT MACRO INSTRUCTION (IBM 50 MAGNETIC DATA INSCRIBER) 

GENERAL CHARACTERISTICS 

Data received from the IBM 50 Magnetic Data 
Inscriber (M])I) attachment to the IBM 2772 
Jwiultj.-PurposE! Control Unit contains MOl 
control characters. (For full information 
on the IBM 50, see IBM 50 Magnetic Data 
Inscriber Component Description.) The TPE
DIT macro elables the user to edit this 
data. The Edit routine, entered from the 
TPEDIT macro in the user program, edits the 
data as specified, then returns control to 
the user program. You have the option of 
gaining temp()rary control (via a user
specified exit routine) to process error 
records. ThE~ Edit routine is written in 
reentrant code. If data is to be received 
from more thcln one MDI at a time, you must 
provide a separate parameter list for each 
of them. 

~hen the user program issues a READ 
macro, it receives one block of data, which 
may contain one or more MDI logical records 
(or none). The Edit routine extracts one 
record from 1:.his block of data, edits it 
and gives it to the user program with a 
return code indicating whether or not the 
user program input area is empty. If the 
input area is not empty, the user program 
must reissue the TPEDIT macro to obtain 
another record. When control is returned 
to the user program with an indication that 
the input arjea is empty, the input area can 
be reused. If the input area contains a 
partial record, the available portion is 
edited into jthe work area, and maintained 
there. The JE:dit routine gives a return 
code indicating that the input area is 
empty but a :record is not available. It is 
your responsibility to obtain the remainder 
of the record via READ macros. When con
trol is given back to the Edit routine, the 
characters i:n the input area (until EOR is 
en~~untered) are treated as the remaining 
portion of t.he partial record. 

TPEDIT Macro Instruction 

The TPEDIT macro is used to specify the 
type of editing to be done on the input 
received from the IBM 50 MDI attachment to 
the IBM 2772. 

r-------T---------T-----------------------, 
I Name I Operation I Operand I 
~-------+---------f-----------------------~ 
I[namel ITPEDIT MINLN=n[,REPLACE= 
I I {X'19'}l 
I I X'xx' 

[ , EDIT= {EDITD } 1 
EDITR 

[ , RECFM= {n P 
[,ERROPT={IGNORE}l 

name 
[,VERCHK={!!Q£l!! }1 

VOKCHK 

I 
I 
I 
I 
I 
I 
I 

.1 
I 
I 
I 
I [,BUFFER={NO }1 
I Y~ L _______ ~ _________ ~ ______________________ _ 

MINLN 
specifies the minimum acceptable 
length of an input record. For EDIT~ 
EDITD, SOR and EOR codes are excluded 
from the length; for EDITR, SOR and 
EOR are included in the length. 

REPLACE 
specifies the code to be used as a 
replacement character whenever the 
Edit routine detects a 2772 replace
ment character (that is, the EBCDIC 
SUB character, X'3F') in the input. 
X'19' is chosen as the assumed value 
because it is an end-of-data (ED) 
signal for an IBM 50 MDI cartridge and 
therefore can never appear as a valid 
data byte. For REPLACE=X'xx' you spe
cify xx as hexadecimal characters of 
your choosing. These choices may be 
made from the code chart in Figure 
116, with exceptions as noted below. 

programming Note: BSC control characters 
should not be used as replacement charac
ters if the data is to be transmitted via 
BSC facilities after editing. 

Hexadecimal characters representing special 
purpose MDI codes that should not be used 
as replacement bytes are: 

X'OO'(LZ) X'lE' (VOK) X'74' (P4) 

X'll' (DUP) X' 3C' (RM) X, 75' (P5) 

X'12' (LZS) X' 71' (Pi) X'76' (P6) 

X'lS' (CAN) X'72' (P2) X' 77' (P7) 

X'lD'(GS) X'73' (P3) X'7S' (PS) 
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8ih 0,1 ... 00 01 

8;t$ 2,3 .. 00 01 10 11 00 01 10 

1st Hex Digit ----+ 0 1 2 3 4 5 6 

0000 0 LZ Space & Minus 
-

0001 I DUP / 

0010 2 lZ 
Start 

0011 3 

0100 4 

0101 5 

0110 6 

0111 7 

1000 8 CAN 
I 

1001 9 ED 

1010 A C; I 

1011 8 $ , 

1100 C RM < * % 

1101 0 GS ( ) 
Under-
line 

1110 E VOK + ; > 
1111 F I -, ? 

f f 
Bits 2nd Hex 
4,5 Digit 
6,7 

IBM 50 Code E8CDIC Code 
Name Name 

lZ (lZ Fill) NULL 
DUP DC 1 
lZ Start DC 2 
CAN (Cancel) Can 

ED (End Data) EM 
RM (Rec Mark) DC 4 
GS (Group Sep) IGS 
VOK (Ver OK) IRS 

Note: Codes are assigned for IBM 50 use only. 

Figure 116. IBM 50 MOl Control Codes 

EDIT 
specifies the type of editing to be 
done. 

EOITO 
causes the input to be edited and 
start-of-record (SOR) and end-of
record (EOR) delimiters to be deleted. 
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11 

7 

PI 

P2 

P3 

P4 

P5 

P6 

P7 

P8 

: 

, 
.:<! 

I 

Prime 

= 

" 

10 II 

00 01 10 11 00 01 10 11 

8 9 A 8 C 0 E F 

'0 0-8-2 0 

A J 1 

8 K S 2 

C l T 3 

0 M U 4 

E N V 5 

F 0 W 6 

G P X 7 

H Q y 8 

I R Z 9 

IBM 50 Code Name 
(See Note) 

PI (Prog 1) 
P2 (Prog 2) 
P3 (Prog 3) 
P4 (Prog 4) 

P5 (Prog 5) 
P6 (Prog 6) 
P7 (Prog 7) 
P8 (Prog 8) 

EOITR 
causes the input to be edited and the 
start-of-record and end-of-record 
delimiters to be retained as part of 
the output. 

The edit consists of the following 
functions. Records are extracted one 



at a time from the input area by scan
ning for the record delimiting codes 
(SOR and EOR). DUP codes are replaced 
by the charclcter from the correspond
ing location of the record that was in 
the work. area when control was last 
returned to the Edit routine. (This 
does not apply to the first record of 
a cartri.dge.) Left-zero fields are 
right-adjusted, with leading zeros 
inserted where necessary. Left-zero 
start codes, records containing a can
cel code~, and group separator codes do 
not appE!ar in the output stream. Line 
control characters (ETB, ETX, STX, and 
DLE STX) are always deleted if found 
in the i.nput area. 

RECFM 
specifiE!s the format of the output 
frolll thE! Edit routine. If RECFM=V, a 
segment descriptor word is appended to 
each record as shown. 

Segment Descriptor Word 

~ r----T------T-------------------, 
, nn I bb I Da ta I L _____ ...L ______ ...L ___________________ --' -- """" ---Logical Record 

where nIl (2 bytes) is the length of 
the logical record and bb (2 bytes) is 
binary ~~eros reserved for system use. 

This four-byte field is included in 
the record length returned to the user 
program via a parameter list. 

Note: l~llow for this four-byte field 
when de1:ermining the size of the work 
area (SE~e section on Input to the TPE
DIT macl=-o). 

If RECF~1=U, no segment descriptor word 
is appended to each record. 

ERROPT 
specifies whether a user error exit 
routine is provided to handle 
erroneous records. 

IGNORE 
an errOl=- exit routine is not provided. 
The error conditions are to be disre
garded and the record is to be passed 
normall)( to the user program. 

name 
specifi4~s the name of the user error 
exit routine to be entered when the 
Edit routine detects logical errors or 
replacement characters in the record. 

VERCHK (valid only if ERROPT=name is coded) 
specifi4es whether the records are to 
be checked for verify-OK (VOK) codes. 

If you specify VOKCHK and a record 
does not contain the verify-OK code, 
the record is passed to the error exit 
routine. 

When the Edit routine encounters an 
erroneous record and control passes to 
this user-supplied routine, register 
13 contains the address of a 72-byte 
register save area aligned on a full
word boundary, and register 1 contains 
the address of a two-word parameter 
list aligned on a full word boundary. 
The parameter list is defined as 
follows: 

Word 
-1-

2 

Contents 
Record address 
Address of record length 

The record length includes the four
byte error description word appended, 
as shown, to the data record. In 
addition, if RECFM=V, the logical 
record length (nn) includes these four 
bytes when the record is passed to the 
error exit routine. 

If RECFM=V is specified: 

Error 
Description Word - ~ r---T---~=-T-~-T-~------------//------, 

I nnl bb I I I I I Data I L ___ ...L- ___ ...L __ ...L __ L __ L __ ...L ____________ //------J 

---------.... ----~~------.... --------Logical record 

If RECFM=U is specified: 

Error 
Descrip1:ion Word 
~ r--T--T--T--T------------//------, 

I I I I I Data I L __ ...L __ L __ L __ L ____________ //------J 

------------------~~----------------Logica 1 record 

Information on the Error Description 
Word may be found under Error Record 
Identification. The error exit rou
tine can be used to analyze and, if 
possible, correct the erroneous reco
rd. When control returns to the Edit 
routine via register 14, you must set 
register 15 to zero if you wish to 
bypass the error record. To direct 
the Edit routine to pass only that 
segment of the record in error and 
process the rest of the record normal
ly, set register 15 to a nonzero 
value. Note that neither acceptance 
nor bypassing of the erroneous record 
changes its effects on subsequent 
records. The Edit routine removes the 

Appendix L: The TPEDIT Macro Instruction (IBM 50 Magnetic Data Inscriber) L-3 



error description word when control 
returns from the error exit routine. 

BUFFER 
specifies whether or not the user data 
is in BTAM buffers obtained through 
dynamic buffering operations. If you 
specify YES, the Edit routine edits 
all data in the input area until the 
area is empty. 

Note: The entire buffer chain must 
have been posted complete in the DECB 
before you issue the TPEDIT macro. 

Input to TPEDIT Macro 

Register 1 must point to a four-word para
meter list (aligned on a fullword boundary) 
cont ai ning : 

~ 
1 

2 

3 

Contents 
Input Address 
If you are using dynamic buffering, 
this address points to the first 
buffer in the chain. The Edit rou
tine edits all records in the buff
er chain before indicating that the 
input area is empty. If dynamic 
buffering is not used, this is the 
address of tne data to be edited. 

Input Length 
If dynamic buffering is used, this 
is the length of one buffer. If an 
I/O area is used, this is the 
length of the data to be edited. 

Edit w 3rk area address 
The work area required by the Edit 
routine for a given parameter list 
is obtained in either of two ways. 
The work area can be provided by 
the Edit routine (via an uncondi
tional GETMAIN), or you may provide 
it. 

If the work area is to be pro
vided by the EDIT routine, this 
word must contain binary zeros. 
The Edit routine issues a GETMAIN 
macro to obtain the required 
storage and places the address of 
the storage obtained in this word. 
If you provide the work area, this 
word contains the address of the 
area supplied. The amount of 
storage needed in addition to the 
fixed amount required is determined 
from: 

(1) the maximuUl record length. 
(2) whether a user exit exists (72 

bytes for a register save area 
and 4 bytes for an EDW are 
required by the macro if an 
exit is specified). 

(3) whether RECFM=V. 
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The size (in bytes) of the work 
area may be determined from the 
formula: 

S = 84 + 76E + R + 4V 

Where: 

S is the size (in bytes) of the 
work area. 

E = 0 if ERROPT=IGNORE is coded 

= 1 if ERROPT=NAME is coded 

v o if RECFl-FU 

= 1 if RECFM=V 

R is the length of the longest 
record to be processed. 

4 Maximum record length. 
This is the length, in bytes, of 
the longest valid edited record. 
For EDIT=EDITD the length should 
exclude SOR and EOR codes; for 
EDIT=EDITR, the length should 
include SOR and EOR codes. 

The value of the maximum record 
size should not include the four
byte segment descriptor word added 
to a variable length record. 

Records that exceed the maximum 
record size are considered 
erroneous records. Register 13 
must contain the address of a 72-
byte register save area aligned on 
a fullword boundary. 

Return Codes 

After the Edit routine has edited a record, 
it provides in register 15 a return code 
indicating record availability and status 
of the input area, prior to returning con
trol to the user program. The return codes 
and their meanings are as follows: 

Code 
(hex) 
00---

04 

08 

Meaning 
A record is available; input area 
is empty. The routine has edited 
the last logical record in the 
input area and is passing the 
record to the user program. 

A record is available; input area 
is not empty. The routine has 
sdited one logical record and is 
passing that record to the user 
program. 

No record is available; input 
area is empty. The last record 



OC 

in the input area was incomplete; 
that is, it was a partial record. 

End-of-data (ED) code was 
detected. 

For return cedes 00 and 04, the record 
address and t.he address of the record 
length are given to the user program in a 
two-word parameter list aligned on a full
word boundary. The address of the paramet
er list is returned in register 1. The 
parameter list has the following format: 

Word 
-1-

Cont.ents 
AddI~of the record 

2 Address of the record length 

RECORDS CONTAINING ERRORS 

This section describes what the Edit rou
tine considers to be records containing 
errors. OnCE~ the Edit routine has deter
mined a recol~d to be in error, it passes 
that record 1:.0 the user error exit routine, 
if ERROPT=name is specified in the TPEDIT 
mac~o statemE:!nt. If an error exit routine 
is not specified, the erroneous record is 
returned to the user program. 

The Edit l::-outine maintains information 
about each r4~cord as it is being edited. 
This, information is summarized in the Error 
Description Word (EDW) described below. 
When the EOW contains a nonzero value in 
either the Level Status (byte 0) or the 
Type Stauus (byte 1), the record is consi
der~d an erroneous record and the EOW is 
inserted between the four-byte record 
length field and the data portion if RECFM= 
V is specifi1ed. Otherwise, the EOO is 
appended to the start of the record to help 
you analyze ·the error. Figure 116 shows 
the format of the EOW. 

Level Status (Byte 0) 

The level st,atus ino.icator identit ies 
erroneous records that result from intcrre
cord dependency and that cannot be identi
fied in the 'type status byte. The level 
status is pr,esented with each erroneous 
record and has one of the values shown in 
Figure 117. 

A level status of other than zero is 
presented with erroneous records resulting 
from the following: 

• The start-of-record (SOR) location has 
a character defined as an error. 

• The record contains two or more data 
check bytes in succession. 

• The record is longer than the user
specified maximum length record. 

• The length of the record is not equal 
to the length of the first valid record 
of the same program level' encountered 
on the MOl cartridge from which data is 
being obtained. 

• The record has a data duplication 
dependency on a previous record having 
one of the foregoing errors. 

The level status is set to zero whenever 
the Edit routine encounters (1) a record 
without one of the previous errors, (2) a 
canceled record, or (3) the first record of 
a cartridge. 

Type Status (Byte 1) 

The type status indicator identifies reco
rds in error because of SOR, EOR, length, 
field, and/or data check error conditions. 

The type status is presented with each 
erroneous record and has a value of: 

o For any record tbat has no identifi
able errors, but contains question
able data due to a level status of 
other than zero (see Level Status). 

1 

2 

4 

a 

For any record that (1) has a SOR 
character of other than P1 through pa 
or a GS code, or (2) has an EOR 
character of other than a VOK code 
when you have specified VERCHK= 
VOKCHK, or (3) has an EOR character 
of other than a VOK code or RM code 
when you have specified VERCHK=NOCHK. 

For any record that has an incorrect 
length because it is: 

• Longer than the specified maximum, 
or 

• Shorter that the specified minimum 
(MINLN), or 

• Not equal to the length of the 
first valid record of the same pro
gram level encountered on the MOl 
cartridge from which data is being 
obtained. 

For any record that has one or more 
field errors. A field error is a 
field or fields where duplication 
and/or left-zero justification func
tions did not occur due to an error 
condition. 

For any record that has a data check 
error. 
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r---------------------------------------------------------------------------------------, 
I Byte 0: Level status I 
I I 
I 0 - for any erz:or record that will not cause questionable data to be in the following I 
I records. I 
I I 
J 1 - for any error record that may cause questionable data to be in the following I 
I records. I 
J I 
I 2 - for any error record that (1) contains questionaele data due to the error level I 
I of preceding record(s) ~nd (2) may cause questionable data to be in the following I 
I records; and where the level status of the previous record was ei~her 1 or 2. I 
f---------------------------------------------------------------------------------------~ 
J Byte 1: Type status 
I 
I 0 - No identifiable errors. 
I 
I 1 - Start-of-record (SOR) or end-of record (EOR) in error. 
I 
J 2 - Length error. 
I 
I 4 - Field error. 
I 
I 8 - Data check error. 
I 
I Note: This field may contain combinations of these error types; for exampl~, a C 
I (hexadecimal) indicates a data check error and a field error. 

~----------------------------------------------------------------------~----------------~ I Byte 2: Program Level I 
I I 
I 1 - P1 5 - P5 E -none of the preceding levels. Start-of-record I 
I 2 - P2 6 - P6 (SOR) is in error. I 
I 3 - P3 7 - P7 I 
I 4 - P4 8 - P8 I 
~--------------------------------------------------------------------------------------~ I Byte 3: Record Status I 
I I 
I U - Unverified record. I 
I V - Verified record. I 
I E - Neither U nor V. End-of-record (EOR) is in error. I 
~---------------------------------------------------------------------------------------~ I Note: The error description record is in EBCDIC format. For example, a 2 is repre- I 
I sented as X' F2'; a C is represented as X IC3 I. I L _______________________________________________________________________________________ J 

Figure 117. Format of Error Description Word 

The type status indicator can also have 
hexadecimal values of 3, 5, 6, 7, 9, A, B, 
C, D, E and F. These values indicat.e 
various combinations of SOR, EOR, length, 
field, and data check errors. For example, 
a value of A indicates a record with a data 
check error (8) as well as an incorrect 
length error (2). 

Note: A data check error is indicated by 
the presence of 2772 replacement characters 
(that is, EBCDIC SUB characters, X'3FI), in 
the input. 

Program Level (Byte 2) 

This byte contains an indication of the 
start-of-record (SOR) character associated 
with this record. (See Figure 108 for 
values. ) 
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Record Status (Byte 3) 

This byte contains an indication of the 
end-of-record (EOR) character associated 
with this record. (See Figure 109 for 
values.) 

EXAMPLES OF RECORDS CONTAINING ERRORS 

Figure 118 shows some of the errors that 
may occur during processing and their 
effect on the error description word (EDW). 
For these records, the maximum record 
length is specified as 50, EDITR and VOKCHK 
are specified, and the hexadecimal REPLACE 
character is '5S' ($). An asterisk in the 
records indicates the presence of a DUP 
code in the location before editing. 



(Record 2), 

V 
•• *** •••••. rr.... *0 

19EV $111378 RECORD NUMBER 2AK 

(Record 3) 

v 
P •• ****.*.'111***** *0 

201 V 1357987 RECORD NUMBER 3AK 

(Record 5) 

P R 
131 U 1358436 RECORD I-.lUMBER SM 

(Record 6) 

V 
P ****.**.******* *0 

241V 1358436 RECORD NUMBER 6$K 

(Input record 7) 

P 
3998865 RECORD NUMBER 7A MAXIMUM 00001430 IN WAREH 

(Error record 8) 

(Input record 8) 
(Error record 9) 

T 

(Error record 7) 

V 
P 0 

081 V 1367$B2 RECORD NUMBER 8AK 

Resulting Error 
Description Word 

Figure 118. Examples of Erroneous Records (IBM 50 MDI) 

Record 1 w'as a valid record. It con
tained a prog'ram level 1 code and thus 
established t.he valid length for all pro
gram level 1 records received from the 
cartridge. 

Record 2 has a data check in the SOR 
location. LE!vel status is set to 1 because 
the SOR location might have contained a 
cancel code t~hat would cause any data dup
licated into the following record to be 
questionable. 

Record 3 has no identifiable error but 
may contain questionable data because it 
contained DUP codes and follows a record 
with a level status of 1. 

Record 4 bas a data check error. 
Because it a)ntained no DUP codes, the 
level status is set to o. 

Record 5 is shorter than first program 
level 1 records received from the cartridge 
(length error). This record also contains 
an RM code rather than a VOK code in the 
EOR location (VOKCHK was specified). 
Because the Edit routine cannot determine 
why the record is short, all data dupli
cated from this record is questionable; the 
level status is therefore set to 1. 

Record 6 contains a DUP code that is 
beyond the last position of the preceding 
record. 

Record 7 is longer than the maximum spe
cified record length. Note that it is 
passed as two records. The first record 
indicates an EOR error and a length error; 
the second indicates an SOR error. 
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Record 9 has a data check error. 
Because it contained no DUP codes, the 
Level Status is set to zero. 

PROGRAMMING CONSIDERATIONS 

• All canceled records are bypassed and 
are not passed as erroneous records. 

• All input records less than three bytes 
in length (SOR location, one data byte, 
EOR location) are treated as canceled 
records. An input record of this size 
may be the remaining portion of a 
record that was longer than the maximum 
user-specified record size. 

• Data duplication occurs with the DUP 
code replaced by the character from the 
corresponding location of the previous 
record that was in the work area when 
control was last returned to the Edit 
routine. 

• For any of the following conditions, 
data duplication does occur and the DUP 
code is replaced with the user
specified error replacement character 
and a field error is indicated: 

The DUP code is encountered in the 
.first record of a cartridge. 

The DUP code is encountered in a record 
and the previous record was a canceled 
record. 

The DUP code is encountered in a record 
and its pOSition would cause duplica
tion of the previous record's end-of
record delineator location or a posi
tion beyond the length of the previous 
record. 
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The DUP code is encountered in a record 
and its position would cause duplica
tion of an error replacement character • 

• For either of the following conditions, 
left-zero justification does not occur, 
the left-zero-fill code (LZ) is 
replaced with the user-specified error 
replace character, and a field error is 
indicated: 

The left-zero-fill code (LZ) is encoun
tered without its corresponding left
zero-start code (LZS). 

The user-specified maximum record size 
is exceeded before the valid end of a 
left-zero field is enco~~tered. 

• If dynamic buffering is being used, the 
BSC control characters ETB and ETX 
should not be entered as data on IBM 50 
MDI cartridges. 

END-OF-CARTRIDGE CODE 

A unique code, written by the IBM 50 MDI, 
is used to signal the 2772 control unit 
that all meaningful data on a cartridge has 
been read. For the MDI cartridge, the end
of-cartridge code is the ED character 
(X'19'), which is equivalent to the EBCDIC 
end-of-medium (EM) character (X'19'). 

After initiation of a Read operation the 
MDI continues to read data from the tape 
until it senses the ED character. When the 
MDI sends this character to the 2772, the 
2772 signals the tape unit to rewind the 
tape and then transmits the data in its 
buffer to the central computer. 



APPENDIX M: SAMPLE 2715 TABLE LOAD MACRO ASSEMBLY 

PAGE 1 

IITEST JOB !SGlEVIL=1 
IISTEP EIEC AS8FC 
IIAS!.SYSLIB Dt DSN=SYS1.!ACLIB,DISP=OLD 
IISYSIN DD • 

CONFIGUR CORI=32,PC=YES,INQDISP=YES,GDU=YES,GETID=FO,STORID=F5, I 
IDCOUNT=8,!ONERR=(4,51,FUNCERR=(6,7).ENDERR=(8,9) 

• THE CORE=32 OPERAND OF THE CONlIGUR !ACRO 
• INDICATES THAT THE 2715 HAS 32K OP STORAGE 
• AVAILABLE. CODING PC=YES, INDICATES THAT 
• POLSE COUN!ERS EXIST ON THIS 2790 SYSTEM. 
• INQDISP=YES INDICATES THAT INQOIRY DISPLAY 
• WILL BE OSED OM THE 2790 SYSTEM. GDU=YES 
• INDICATES TBAT 2798 GUIDANCE DISPLAY UNITS 
• ARE ON THIS 2790 SYSTEM. THE OSER CAN 
• CEFINE EIGBT IDENTIFIERS. THE GET IDENTIFIER 
• CHARACTER IS TBE EBCDIC CHARACTEB 0 AND THE 
• STORE IDENTIFIER CHIRICTER IS THE EBCDIC 
• CHIRACTER 5. IF A !ONITOR KIY CHECK F1ILS, 
• ERROR GOltAICE LIGHTS 4 IND 5 WILL BE 
• TURNED ON AT THE 2798. WHEN AN INVALID 
• FONCTION IS RECOGNIZED, ERROR GUIDANCE 
• LIGHTS 6 and 7 WILL BE TURNED ON AT THE 2798. 
• WHEN A PRI!ITURE TER8IN1TION ERROR OCCORS, 
• ERROR GUIDANCE LIGHTS 8 AND 9 WILL BE 
• TORNED ON AT THE 2798. 
• • • • • • • • • • • • • • • • • • • • 
'" 

THE FOLLOWING AS MACROS DEFINE 60 AREA 
ST1TIONS WITH IDiS BETWEEN 0 IND 59 
!ROft WHICH TRANSACTIONS C1N BE ENTERED. 
WORKOUT AND NORMAL ARE THE NAftES OF THE 
TGROUP !ACROS THAT DEFINE THE TRANSICTION 
CODES THAT CAN BE USED FROft THE DATA ENTRY 
UNITS ON THI SYSTEM. CONTROL IS THE NAME OF 
~HE TGROUP MACRO THAT DEFINES THE TRANSACTION 
CODES THAT CAN BE USED FaOM THE AREI ST1TIONS. 
FOR EXAMPLE, THE AS MICRO DEFINING THE AREA 
STATION WHOSE lDDRESS IS DECIMALLY REPRESENTED 
BY ID=01 INDICATES TRAT WORKGOT IS THE NAME 
OF THE TGROUP MACRO DEFINING WHICH TRANSACTIONS 
CAN BE OSED BY THE 32 DATI ENTRY ONITS eN 
THIS ARIA STATION. THE TRANSACTIONS THAT CAN 
BE USED BY iRE DATA ENTRY ONITS ARE NOT THE 
SIMI AS TaOSE THAT CAN BE USED BY THE AREA 
STATIONS IN THIS TABLE lOAD. 
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AS 
AS 
AS 
AS 
AS 
AS 
AS 
AS 
15 
15 
15 
15 
AS 
15 
AS 
AS 
AS 
AS 
AS 
15 
AS 
IS 
AS 
AS 
AS 
15 
AS 
AS 
AS 
AS 
AS 
AS 
AS 
AS 
15 
AS 
AS 
AS 
AS 
AS 
AS 
15 
AS 
15 
AS 
AS 
AS 
AS 
AS 
AS 

M-2 

PAGE 2 

1D=OO,DEGROUP=(WORKOUT,32) 
ID=Ol,DEGROOP=(WORKOUT,32) 
ID=02,DEGBOUP=(WORKOOT,4) 
ID=03,ASGROOP=CORTROL,DEGROUP=(NORftAL,32) 
1D=04,ASGROOP=CONTROL 
1D=05,ASGROOP=CONTROL 
ID=06,ASGROOP=CONTROL 
1D=07,ASGROOP=CONTROL 
ID=08,ASGROOP=CONTROL 
1D=09,ASGROOP=CONTROL 
ID=10,ASGROOP=CONTBOL 
ID=11,ASGEOOP=CONTROL 
IP=12,ASGROOP=CONTROL 
ID=13,ASGROOP=CONTROL 
ID=14,ASGROOP=CONTROL 
ID=15,ASGROOP=CONTBOL 
1D=16,ASGROUP=CONTROL 
1D~11,ASGROUP=CONTROL 
ID=19,ASGROOP=CONTROL 
1D=20,ASGROOP=CONTROL 
1D=21;ASGROOP=CCNTROL 
1D=22,ASGROUP=CONTROL 
ID~23,ASGROOP=CONTROL 
1D=24,ISGROOP=CONTROL 
1D=25,lSGROOP=CONTROL 
1D=i6~ISGROUP=CONTROL 
10=27, ASGROOP=CONT,BQL 
1D=28,ASGROUP=CONTROL 
1D=29,ASGROUP=CONTROL 
1o-30,ASGROUP=~ONTROL 
1D=Jl,ASGROUP=CONTROL 
1D=32,ASGROUP.=CONTROL 
1D=33~ASGROOP=CONTROL 
1D=34,lSGRO~P=CORTROt 
1D=35,ASGROUP=CONTROL 
ID=736,ISGROUP=CORTROL 
10=37, ASGROUP=CONTBOL 
ID=38,ISGROOP=CONTROL 
1D=39,ASGROOP=CONTBO~ 
ID=40,DEGROOP=(WORKOOT1,4) 
ID=41,DEGROOP=(WOR~OUT1,4) 
1D=42,DEGROOP=(WORKOOT1,4) 
1D=43,DEGROOP=(WORKOOT1,4) 
1D=44, ASGROOP=CONTROL, DEGROOP= (NORftlL, 4) 
1D 2 45,ASGROOP=CONTROL,DIGBOOP=(NOB!AL,4) 
1D=46,ASGROOP=CONTROL,D!GROOP=(NORftAL,4) 
1D=47,ASGROOP=CONtROL,DEGROOP=(NORftlL,4) 
1D=48,DEGROOP=(WORKOOT,4) 
10=49, DEGROOP= (WORKOUT, 4) 
1D=50,DEGROOP=(WORKOOT,4) 
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COBTROL 

• • • • • • • • • • • • • • • • • • 

AS 
AS 
AS 
IS 
AS 
lS 
IS 
IS 
lS 

GDUIS 
GDUIS 
GDUAS 
GDUAS 

ID=51,DEGROUP=(WORIOUT,4) 
ID=52,ASGROUP=CONTROL 
ID=53,ASGROUP=CONTROL 
ID=S4,ASGEOUP=CONTFOL 
ID=55,ASGROUP=CONTROL 
ID=S6,DEGROUP=(WORKOUT,~ 
ID=51,DEGROUP=(iORKOUT,4l 
ID=S8,DEGROUP=(WORKOUT,4) 
ID=59,ASGROUP=CONTROL 

PAGE 3 

THE FOLLOWING GDUAS "ACROS INDICATE THAT 
THIS SYSTE" HAS FOUR AREA STATIONS WITH 
2798 GUIDANCE DISPLAY UNITS ATTACHED. THE 
GDUNU"B OPERAND INDICATES THE NUMBER OF 
2798S ON THAT PARTICULAR AREA STATION. 
THERE ARE A TOTAL OF 48 2798 GOUS ON 
THIS SYSTEM. 

ID=00,GDUNU"B=16 
ID=02, GDUNUftB=4 
ID=43,GDUNUftB=16 
ID=44,GDUNU"B=12 

THE FOLLO~-lING TGRt)UP MACROS ASSOCIATE 
SPECIFIC TRANSACTION CODES WITH USER 
DEFINED TR1NSAC'lIONS. THE TRINSACTION 
CODES CIN BE SP!CIFIED FRO" EITHER DATA 
ENTRY UNITS OR FReft lREA STATIONS BUT CIN 
BOT BE SPECIFIIt FROB 2798 GUIDANCE DISPLAY 
UNITS. 

TGROUP TC1=BADGE,TC2=BADGE1,TC3=ftANUAL,TC4=CARD,TCS=CIRD1, I 
TC6=C1RD2,TC1=B1DGI,1C9=(EXPAND,E) 

THIS TBANSACTION GROUP IS ENTERED BY THE 
2115 WHEN THE USER SELECTS TRANSACTION 
CODES 1-7 OR 9 FROft AREI STATIONS WHOSE 
ADDRESS IS DECIftALLY REPRESENTED BY IDS 
FRO! 03-39,44-41,52-55,OR 59. IF 
TRANSACTION CODE 1 IS SPECIFIED BY THE 
USER AT ONE OF THE lBOVE AREA STATIONS, 
THE TRANSACTION DEFINED BY THE TRLIST 
BACRO WITH THE NAftE BADGE IS ENTERED 
BY THE 2715. LI~EWISE, THIS TGROUP "ACRO 
ASSOCIATES ALL ALLOWABLE TRANSACTION 
CODES THAT CAN BE SPECIFIED FROM THE 
lBOVE AREA STATION WITH A USER DEFINED 
TRANSACTION BEGINNING WITH A TRLIST BACRO. 
WHEN TRANSACTION CODE 9 IS SPECIFIED ON 
ONE OF THE ABOVI AREA STATIONS, THE USER 
BUST SPECIFY ONE !ORE TRANSACTION CODES 
AS INDICATED BY THE FOLLOWING EXPAND 
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• • • • • • • • • 
• 
EXPAND 
NOBftAL 

• • • • • • 
EXPDEU 
WORKOUT 

WOIKOUT1 

EXPAND1 

ILlftESG 

EIPAlfD2 

• • • • • • • • 
ASCTR 

• • • • • • • 

P 1GB " 

TGROUP KACRO. TB1NSACTIOJ CODES 91,92,93, 
94,95, AND 96 ABE ASSOCIATED 11TH I 
DIFFERENT TB1NS~CTION. TBliTE!1 
DIFFERENT TRAIS1CTIONS CAN BE SPECI'IED BY 
OPERATORS Olf THE lBOVE lREl ST1TIOIS. 
CODING E 15 IN THI 'lC9 OPER1ND INDIC1TIS 
THIT THE lDD~TXO.1L TR1ISlCTIOIS POIITID 
TO BY THE POLLOWIlfG EXPIID TGIOUP 81CIO 
C1N BE SPECIFIED BY THE OPERITORS 01 THB 
lBOVE AREI STITIONS. 

TGROUP TC1=!XP1,TC2=EIP2,TC3=EIP3,TC4=EXP4,TCS-EIP5,TC6=BIPS 
TGROOP TC1=DEU 1,TC 2=DI02,TC3-DIU), Te4=DEU4 ,TCS-(IIPDIU,I) , I 

TC6-D!U6,TC7=ALII!,TCA=lLRBTX,TC9=TEXT 
THIS TRAti SICTIO" GROUP IS !ITBIED BY THI 
2715 WHEN A TIANSACTIO. CODI or 1,2,3,4,51, 
52,53,54,6,7,S, OR 9 IS SP!CIPIID IT I DITA 
ENTIY UIIT ON II 11!1 STATIOR WBOS! lDDRESS 
IS DEClf!ILLY IIPIESEMTID BY 10-03,44,_5,46, 
01 47. 

TGROUP TC1=DEUEXP,1C2=DEUEXP,TC3=DEUIIP,TC4=D!UEIP 
TGROUP TC1=(AtRftESG,!),TC2=(ILBftESG,E),TC3=!IP,TC4-CPU, I 

TC5=RIAD,TC6=IIADST,TC7=IE1DSID,TCS=DISK,TC9=DISK 
TGROOP TC1=RDIPSG,TC2-RDEPSG~,TC3-RDEPSGB,TC4-8DBPGP!, I 

TC5=BDEPGPB,TC6=RDRSTIP,TC7=BDBSTEP!, I 
TCS=(EXPAHD1,E),TC9=(EXPAND2,E) 

TGBOUP TC1= RDSTIP!, 1'C2= IDST EP!, TC3=RDST EPB, TC4=IDSIDEP!, I 
TC5=RDSIDGP~,TC6=RDSIDGPB,TC7=iIIPB,TCS=IREP!,TC9·CPU 

TGROOP TC1=AL1R!,TC2=lLRftTI,TC3=T!IT,!C4=EXPALft, I 
TC5=!IPlLftTI,TC6=EIP!X,rC7=CPU,TCSaCPU,TC9=CPU 

TGROUP TC1=IDGPEPll,TC2=BDGPEPBB,TC3=IDSIEPll, I 
TC4=RDf!SIEP,TC5=RDSIIPll,TC6=RDSIIPAB 

THE FOLLOWING lSCTB !ACROS DEPII! TBI 1111 
STATIONS WITH PULSE COOITEIS lTT1CHED. 011 
ASCTR "lCRO "UST BE CODIDrOR IVERI 1111 
STATION VITH POLSE COUNTERS A~TACBID. 

ID=01.HIGHCTR=23,IOUTE=(DISK,LOG) 
THIS ASCTB "ACRO lNDIC1TIS TH1T 23 IS THB 
HIGHEST COUNTER ON THE AREl STATION WITH 
10=01 ON WHICH EITHER COUNT TESTING 01 
SCHEDULE READOUT PUICTIOIS IRE TO BE 
PERFORftED BY THE 2715. OYEBPLOI AID COOIT 
TEST RESPONSE ft!SSAGES WILL BE ROUTED TO 
THE 2715 DISK AND THE 2740. 
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• 
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ASCTR 

ASCTR 
ASCTB 
ASCTB 

ASCTR 

CTRGROUP 

CTRGROUP 
CTRGROUP 
CTRGROUP 
CTRGBOUP 
CTRGROUP 
CTRGROUP 
CTRGROUP 
CTRGROUP 
CTRGROUP 
CTRGROUP 
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ID=40,HIGHCTR=00,ROUTE=CPU,NEXTAS=42 
THIS ASCTR ftACRO INDICATES THAT NO COOITERS 
ON THE AREl STATION WITH 10=40 WILL USE 
COUNT TESTING OR SCHEDULE READOUT PUICTIOIS. 
OVERFLOW ~ESSAG!S WILL BE TREATED AS 
PRIORITY DATA TO BE ROUTED TO THE CPU BY 
2715. REXT1S=42 INDICATES THE NEXT AREA 
STATION THAT HAS COUNTERS POR WHICH COOIT 
TESTING OR SCHEDULE READOUT PUNCTIONS WILL 
BE PERFOR~ED HAS ID=42. 

ID=41,HIGHCTR=00,ROUTE=CPO,NEXTAS=42 
ID=42,HIGHCTR=2,ROUTE=(CPU,EXTALB~,ASLOG) 
ID=48,HIGHCTR=OO,ROUTE=CPU,NEXTAS=0 

CODING NEITAS=O IN THIS ASCTR BACRO 
INDICATES THAT THERE ARE NO MORE AREA 
STATIONS ON THE 2790 SYSTEft THAT BAVE 
COUNTERS THAT WILL USE COURT TESTING OR 
SCHEDULE READOUT FUICTIONS. 

ID=58,HIGHCTR=00,ROOTE=CPU,NEXTAS=0 

THE FOLLOWING CTRGROUP "ACROS DEPINE EVBRY 
COUNTER POR WHICH COUNT TESTING OR SCHEDULE 
READOUT KAY BE PERFORMED. 

1,1,14,ID=01,SROENAB=YES,CTINIT=NCT 
THIS CTRGSOUP MACRO INDIC1TES THAT THE 
READOUT SCHEDULE USED WILL BE THE rIRST 
SCHEDULE (1 "INUTE) DEPINED BY THE 
CTRSCHED MACRO FOR COUNTER 1 ON THE lREA 
STATION WITH ID:01. THE COUNT TES~ 
SCHEDULE TO BE USED WILL BE THE POURTEENTH 
SCHEDULE (183 MINOTES) DEFINED BY THE 
CTRSCHED MACRO. SROEN1B=YES INDICATES TH1T 
SCHEDULE READOOT WILL BE AUTOM1TICALLY 
ST1RTED AT ICPL TI~E AT THE 2715 POR THIS 
COUNTER. CTIJIT=NCT INDICATES THAT NO COONT 
TESTING WILL BE STARTED AT ICPL TIft! BY THE 
2715 POR THIS COUNTER. 

2,2,7,ID=01,SROENAB=!ES,CTIHIT=NCT 
3,3,10,ID=01,SROENAB=YES,CTINIT=UNASP 
6,13,8,ID=01,CTINIT=UNASP 
7,5,9,ID=01,SROENAB=IES 
11,9,11,ID=01,SROENAB=IES,CTINIT=NULL 
16,4,8,ID=01,CTINIT=NCT 
17,6,l,ID=Ol,SROEN1B=YES,CTINIT=NCT 
23,7,12,ID=01,SBOENAB=YES,CTINIT=NCT 
l,l,O,ID=42,SROENAB=YES 
2,O,14,ID=42,CTINIT=MCT 
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CTISCHED 

P1GI 6 

1,2,3,-,4,3,2,1,3,1,6,90,83,183 
THE CTRSCHED !ACIO DIIIHES ILL TH! SCHEDULES 
THIT Cli BE USID rOI SCHEDULE IIADOD! 01 
COUNT TESTING. EACH SCHEDULE IS DEFINED IN 
MINUTES. FOURTEEN SCHEDULES ARE DEFINED HERE. 

TH'E FOLLOWING GDU'l'RAtfS B1CROS ISSOCIlTE USER 
DEPINED TR1NS1~ION CODES POI TBI 2798 GDU 
WITH DEPtNBD TI1IS1CTIOHS. THE TICODE OPIBlln 
INDIC1T!S THE TIlNS1CTIOH COOl. rHE TaLIST 
OPER1HD IHDIClTES TBI 11ft! or THI TILIsr RICIO 
THAT DEPIttES TB! COIR!SPOIDIIIG TII.SACTIOH. 

GDDTR1JS TBCODE=OO,TBLISTaTESTO 
GDDTIANS TRCOD!aOl,TRLIST=TIST1 
GDUTRANS TBCODEs 02,TILIST-TEST2 
GDUTBAlIS TRCODE-03,TRLIST=TEST3 
GDDTRANS TJCOD!=04,TRLIST=TEST4 
GDUTBlllS TRCODE=OS,TRLIST=TISTS 
GDDTRANS TRCODEa 06,TRLISTaTIST6 
GDUTIANS TRCODJa07,TRLISTaTIST7 
GDUTRANS TRCODE=08,TRLISt=TIST8 
GDDTRINS TRCODI=10,TRLIST=ROUTEl 
GDUTRAlIS TRCODE=11,TILIST=ROUTI2 
GDOTRANS TRCODE=12,TRLIST=TESTJOBl 
GDUTRINS TRCODEa 13,TRLISt=TISTJOB2 
GDUTR AN S TRCODE= ", TRLIST=TESTJOB3 
(jDDTR AH S TICODE=lS, TILl sr:=e A BDORD 
GDUTBAHS TBCODJ:16,TRLtST=UALftlINT 
GDOTIANS TRCODI=19,TRLIST=ItfVl 
GDUTRAtfS TBCODE=20,TRLIST=INV2 
GDUTRAllS TBCODI=21,TRLISTaINVJ 
GDDTRANS TRCOD!=22,TRLIST=INV4 
GDUTRANS TRCODI=23,TRLIST=INV5 
GDUTRANS TRCOD!=24,TRLIST=STOCK 
GDUTRANS TRCOD!=25,TRLISTaINPROC 
GDUTRAHS TRCODE=26,TRLIST=LEADTIftl 
GDUTRAlIS TRCODE=27,TRLISi-RATING 
GDDTRIHS TRCODE=28,TRLIST=SDPPLIER 
GDDTRANS ~RCODE=29,TBLIS!-INTR1.S 
GDOTRANS TBCOD!=30,TRLIST=LltfE 
GDUTRANS TBCODE=31,~RLIST=BI. 
GDUTRARS TBCODE=32,TRLIST=R.lftl~ 
GDU!RAMS TRCODE=lJ,TRLIST-ORDER 
GDUTBARS TBCODI=34,TRLIST=QDALCON 
GDUTRANS TRCOD!=35,TRLISt=OUOTE 
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GDUTRINS TRCODE=36,TRLIST=LISTPUR 
GDUTR1JS TRCODE=37,TRLIST=ECOMQTY 
GDUTRANS TRCODE=38,TRLIST=CREDIT 
GDOTRINS T~CODE=39,TRLIST=QOADEQN 

PIGE 7 

THE fOLLOWING PIRAMIUft ftACBOS ASSOCIATE USER 
DEYINED PIRAMETER LIST IUftBERS WITH PIBAftETER 
LISTS TO BE USED BY THE 2715 TO caECK DISPLAY 
ENTRIES FROM TH! 2198 GDU. 
THE PLN OP~RIND DEFINES THE PARAftETBR LIST 
NUMBER AND THE PARftLST OPERIHD IRDICATES THE 
NAME OF THE PAR!LIST "ACRO 1'HAT DEPIIIES THE 
CORRESPONDING PARAft!'rER LIST. THE USER SPECIFIES 
WHICH PIRAftETER LIST HE WISHES THE 2715 TO USE 
WHEN CHEC~ING A 2798 DISPLAY RITRY BY CODING 
THE PIRIMETER LIS! NUftBER OP A DEPIIED 
PIRAMILUft ftlCRO IN THE PABlaNO OPEIAID or THE 
GDULIST ftICBO. 

PARlftNUM PLN=01,PARftLST=PIR1 
P1BI"NUft PLN=02,PARftLST=PAR2 
PARIPtILUM PLI=03,PARMLST=PAR3 
PIBIPtNOM PLN=04,PAReLST=PAR4 
PARIMNOM PLII=05,PAR"LST=PAR5 
PARAeNUft PLN=06,PARftLST=PIR6 
PARAeIlU" PLN=01,PIR"LST=PAB7 
PARI"NUft PLH=08,PABftLST=PIR8 
PIRAftNU! PLN=09,PARMLST=PIR9 
PARlftHO! PLN=10,PARftLST=PIR10 
PIRAftllOft PLN=11,PARftLST=PIR11 
P1RlftNOft PLN=12,PIBftLST=P1R12 
PIBAftNOft PLN=13,PARftLST=P1R13 
PIRABNOft PLN=14,PIRftLST=PAB14 
PARlftHUft PLH=15,PIRMLST=PAR15 
PARABNUM PLN=16,PIRMLST=PAR16 
PIRlftllUft PLN=17,PIRftLST=PAR17 
PIRIMNUM PLN=18,PARMLST=PAR18 
PARAftHU~ PLH=19,P1BftLST=PAR19 
P1RAMNUft PLN=20,P1RftLST=PIB20 
PARAftNtJ ft PLH=21, PARPtLST=PAR21 
PIRAnHUM PLN=22,P1RMLST=PIR22 
PIRAMHU! PLB=23,PARMLST=PIR23 
PIRAMNUM PLN=24,PIRMLST=PIR24 
PARleIlU! PLN=25,PIRMLST=P1R25 
PIR1BNUM PLN=26,P1RftLST=P1B26 
PIRAftHUft PLN=27,PARMLST=PAR27 
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PARAMNUM PLN=28,P1RftLST=PIR28 
P1RAftNUM PLN=29,P1RftLST=PAR29 
P1RAftNUM PLN=30,PIRftLST=PAR30 
PARAftNUft PLN=3l,PARRLST=PAR31 
P1RAftNDft PLN=32,P1RftLST=P1R32 
PIRA"NUft PLW=33,PARftLST=PAR3J 
PARAftNUft PLN=34,P1BftLST=PAR34 
P1RAMWUft PLN=~5,P~RftLST=PAR35 
PARAftNUft PLN=36,PAR!lLST=PAR36 
PARAMNUft PLN=37,P1R!lLST=PAR37 
PARAftNUft PLN=38,PAR!lLST=PAR38 
PARI!NUft PLH=39,PARBLST=PAR39 

PIGE 8 

III 

• • • • • 

THE FOLLOiIBG P1RftLIST BACIOS GEBEIITI ~H! 
PARAMETER LISTS TO BB USED BY THE 2715 TO 
CHECK DISPLAY IlrlIES rROB ~HE 2798 G»U. 

• 
PARl P1RftLIST CKNONKY=IO,TRAISL=YES 
• THIS RACRO INDIC1TES THE 2715 WILL lOT 
• CRECK THE DISPLAI ENTay TO SEE Ir TBB BOIITOR 
• KEY IS ON lBD THE TRANSL1TE FUBCTIOI BAY BE 
• USED. 
PAR2 ,PARftLIST CKLNGTH=(17,11) 
• THIS ftACRO INDICATES TH1T rF THE LENGTH or & 
• 2798 GOD ENTR! LEIGTH IS lOT 17 CHARlCTERS 
• LONG (16 01 TA CHAIACTERS PLUS !lOlITOR KEY BITE), 
• THEN OPER1TIOI1L GUIDANCE LIGHT 11 IILL BI 
• TURNED ON IT THE 2798 1"0 IIDICATE AI ERIOL 
P1Rl PARftLIST CKftONKY=YES,CKftOD"=(15,2,11),IDEIT=!ES 
• THIS !ACBO IIDIC1TES TH1T THE 2715 IILL CHECK 
• THE ftONITOR KEY B!TE II THE GDU IITII ~O IISUII 
• THAT IT VAS ON. IP THE BOIITOI KI! IS orr, THI 
• ERROR GUIDANCE DEPIIED BY THE BOlEl1 OP!11I» 
• or TBE CONPIGUR !lACRO WILL BE DISPL1YBD 01 THI 
• 2798. T.HI !lODULUS 11 CHECK WILL BE 
• PERFORftED BY THE 2715 II POSITIOIS 
• 15 AID 16. THE CHECK CHARACTER WILL BE II 
• POSITION 17. IP THE 80DOLOS 11 'lLU. DOBS Nar 
• EQUIL T HE CHECK CSARICTER THEil OPII1TIOI1L 
• GUIDANCE LIGHT 13 WILL BE ~UI'BD 01 IT THI 
• 2798 TO INDICATE IN ERIOR. THI STOll OB GIT 
• IDENTIFIER PUNCTION B1Y BI USED Ii THIS»lTl 
• EIfTH!. 
PAR4 PAH"LIST CKRONKY=YES,CKftOD10=(15,2,13) ,IDEIT=!ES 

M-8 OS/VS BTAM SRL 



PARS 
• • • • • • • • 
PAR6 
PAB7 
PAR8 
PAR9 
PAR10 
PAR11 
P1R12 
PAR13 
PAR14 
PAR1S 
PAR16 
PAR17 
PAR18 

• • • • • • • • • • • 
PAR19 

PAR20 

PAR21 

PAR22 
• • • • • • 
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PARBLIST CKOR=(2,C1,C6,D2,D7,E4),OBGUID=9 
THIS BACRO INDICAT!S THAI AN OR CHECK WILL BE 
PERFOR~ED OR THE CHARACTER IN POSITION 2 OF THE 
2798 GDU ENTRY FOR OJE 0' THE FOLLOWIRG EBCDIC 
CHARACTERS: A,F,K,P,OR U. IF THE CHARACTER IN 
POSITION 2 IS NOT ONE OF THE SPECIFIED 
CHARACTERS, THEN OPERATIONAL GUIDANCE LIGHT 9 
WILL BE TU RNEO ON AT THE 2798 oro INDtCATE AN 
ERROR. 

PARftLIST CKOR=(3,C2,C7,D3,08,E5),ORGUID=9 
PARMLIST CKOR=(4,C3,C8,D4,D9,E6),ORGUID=9 
PAReLIST CKOR=(5,C4,C9,D5,E2,E7),ORGUID=9 
PARftLIST CKOR=(6,CS,Dl,D6,E3,E8),ORGUID=9 
PARftLIST CKOR=(7,l9,7B,F1,F6,7C),ORGUID=9 
PARftLIST CKOR=(8,1F,5l,F2,F7,61),ORGUID=9 
PARMLIST CKOR=(9,7E,5E,F3,F8,15"ORGUID=9 
PARftLIST CKOR=(10,1l,5C,F4,F9,25),ORGUID=9 
PARMLIST CKOR=(11,6F,4E,P5,FO,05),ORGUID=9 
PARMLIST CKOR=(12,5B,6B),ORGUID=9 
PlR~LIST CI(08=(13;50,4B) ,ORGUID=9 
PARftLIST CKOR=(14,60,40),ORGUID=9 
PlRMLIST CKOR= (15,5A) ,ORGUID=9, • 

CKAND=(2,14,P1,F2,F3,F4,F5,F6,F7,F8,F9,FO,1C,61,1S), • 
ANDGUID=16 

THIS BACRO INDICAT!S THAT All OR CHECK WILL BE 
PERFOR"ED ON THE CBARACTE~ IN POSITION 15 OF 
THE 2198 ENTRY FOR AN ) CHARACTER. IF IT IS NOT, 
OPERATIONAL GUIDANCE LIGHT 9 WILL BE TURNED 
ON AT THE 2198 TO INDIClTE AN ERROR. ALSO, AN 
AND CHECK IS PERFORMED AND THE CHARACTERS IN 
POSITIONS 2 THROUGH 14 MUST BE EXICTLY THE 
FOLLOWING :HABACTERS: 1,2,3,4,S,6,7,8,9,O,i,1, 
NEW LINE. IF THE AND CBECK IS NOT SATISFIED, 
OPERATIONAL GUIDANCE LIGHT 16 WILL BE 
TURNED ON AT THE 2798 TO INDICATE AN ERROR. 

PlRMLIST CKOR=(16,05) ,ORGOID=9, • 
CKAND=(2,15,7F,1E,7A,6P,5A,5E,5C,4E,SB,50,60,25,6B,4B), • 
ANDGUID=16 

PAR~LIST CKOR= (17 ,fiE) ,ORGUID=9, • 
CKAND=(2,16,D8,D9,E2,E3,E4,E5,E6,E1,E8,E9.7B,40,6B,4B, • 
05),lNDGUID=16 

PARML1ST CKAND=(2,17,C1,C2.C3,C4,C5,C6,C7,C8,C9,Dl,D2,D3,D4 • 
D5,D6,D7),ANDGUID=16 

PARMLIST CKNU~=(2,17,12) 
THIS MlCRO INDICATfS THAT CHARACTERS IN 
POSITIONS 2 THROUGH 11 ftUST BE NUMERIC. IF 
ALL THE CHARACTERS IN THE FIEl.D ARE NOT 
NUMERIC, OPERATIONAL GUIDANCE LIGHT 12 
WILL BE TURNED ON AT THE 2798 TO INDICATE AN 
ERROR. 
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PAR23 
• • • 
• 
• 
• 
PAR24 

PAR25 

PAR26 

PAR27 

PAR2B 

PAR29 

PAR30 
PAB31 

PAR32 
PAR3] 
PAR34 

PAR35 

PAR36 
PAR31 
PAB3a 

• • • 
• • 
• 
• 
• 
• 
• 
PAR39 
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PARftLIST CKHONUft=(2,17,10) 
THIS "ACRO INDICATES THAT POSITIONS 2 THROUGH 
17 WILL BE CHECKED TO INSORE THAT ALL 
CHARACTERS lRE NOH-NUftERIC. IF A 10BERIC 
CHARACTER IS I'OUND IN THE FIELD, 
OPEBATioNAL GUIDANCE LIGHT 10 WILL BE tOilED OR 
AT THE 2798 TO INDICATE AN ERROR. 

PARMLIST CKRANGE=(2,17,73,OO,OO,oo,oo,06,oo,oo,OO,OO,OO,OO, 
OO,OO,OO,OO),HIGOID=9,LOWGUI&=13 

P1R"LIST CKMONKY=YES,CKLNGTH=(8,11),CKNUft=n,8,12), 
CKAHD= (2,6,5S,OO,OO,OO,4B) ,ARDGOID=10 

PARMLIST CKMONKJ=YES,CKLNGTH=(17,11),C~ftOD11=(6,11,13), 
IDENT=YES,CKMOD10=(5,2,9),CKOR=(8,5C,60,FO,4E,40, 
ORGUID=10 

PARftLIST CKLNGTH=(13,11) ,C~MOD10=(11,2,13),CKftONKY=YES, 
IDENT=YES 

• 
• 
• • 
• 

PABMLIST CKNUft= (2,4, 12) ,CKNONUrt= (5,6,10) ,CKIANGE= (7,8,81,81), • 
HIGUID=9,LOVGUID=13 

P1RrtLIST CKLNGTH= (3,11) ,CKOR: (2 ,C1 ,C2 ,C3 ,C4 ,C5) ,OBGUID= 10, 
CIOIIJft= (3,3,11) 

PARftLIST CKOB=(2,4E,60),ORGUID=10,CKRUrt=(3,5,12) 
PAR M LIS T CK LNG T H = (6 , 11) , C KR 1 N G E = ( 2 , 6 , 1 0 , 09 , 5 S ,0 0 , 00 ) , 

HIGUID=9,LOVGUID=13 
PARMLIST 
PARMLIST CKLNGTH= ,7,11),CKNUrt=(2,7,12),IDENT=YES 
PARMLIST CKLNGTH= (5,11) ,CKOR= (2 ,4E,60) ,ORGUID=10, 

C K RANG E= (3, 5 , 1 0, 50 , 00) , 
HIGUID=9,LOWGUID=13,RNGETST=EBROR 

• 

• 

• • 
PARftLIST CKLHGTH='1',11),CKOR=(4,C4,E3) ,OBGUID=10,CKAND=(2,3, • 

E2.DJ) ,ANDGUID=10,CKB,.NGE= (5,11,55,88,00,73,80,39,78), • 
HIGOID=9,LOWGUID=13,8NGETST=IRROR 

PAR "LIST CKLNG'I'H= (9,11) ,crOIOD 11= (7, 2, 13) , ID.!NT=YES 
PARMLIST CKMONKY=YES,IDERT=YES 
P1RftLIST CKRANGE=(2,J.50,90), 

HIGUID=9,LOWGUID=13,RNGETST=ERROR 
THIS MACBO IHDICATES THAT A BANG! CBECK WILL BE 
PERI'OR~ED ON POSITIONS 2 AND 3 TO CHEC~ THAT 
THEIR VALUE LIES BETWEEN 00 AND 59. IF THE 
VALUE OP THE FIELD IS BIGBfR TH1N 59, 
OPERATIONAL GUIDANCE LIGHT 9 IS TUBNED ON 
AT THE 2'98. II' THE 'lLOE OF THE PIELD IS 
LESS T81N 0, OPERATIONAl. GUIDANCE LIGHT 13 
IS TURNED ON AT THE ·2198. RNGETST=~RROR 
INDICATES THAT THE 2715 IILL NOT ACCEPT 
BANGE TEST BOT TREATS IT AS AN ERROR. 

PARML 1ST CKLNGTH= (11,11) ,CKNO"= (8,11,12) , 
CK AND= (2,7. F2, F3, F9. PS, Fl, P1) .lNDGUIO=1 J 

• 

• 
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• • • • • • • • • • • 
• • • • • • • • • • 
DG1 
DG2 
DG3 
OG4 
OG5 
DG6 
DG7 
DG8 
DG9 
DG10 
DG1 ; 
DG12 
DG1" 
DG15 
DG16 
OG17 
OG18 
OG19 
OG20 
DG21 
OG22 
DG23 
OG2' 
DG25 
OG26 
DG27 

DI5PGOID 
DISPGOID 
DISPGUID 
DISPGOID 
DISPGUID 
DlSPGUID 
,DISPGUID 
DI5PGUID 
DISPGUID 
DISPGUID 
DISPGUID 
DISPGUID 
DISPGUID 
DISPGUID 
DISPGUID 
DISPGUID 
OISPGOID 
DISPGUID 
D1SPGOID 
D1SPGU1D 
OISPGUID 
DlSPGUID 
OISPGOID 
DlSPGU10 
DI5PGUID 
OISPGUln 
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T~E FOLLOWTNG DISPGUID AACHOS DErIIE THE 
D~SPL1Y GUID1RCE BESSAGES THAT C1N BE 
DISPL1YED VfttN A TRA.S1CTIOR STEP IS ENTERED. 
~HE "SER INDICATES W~ICH "ESSIG! HE WAITS 
DISPLAYED AT THE 2798 POR 1 STEP BI COOING 
T~E R1MI or A DISPGOID KACIO II THE DISPRSG 
OPERAiD or A GDULIST RACBO. CODIIG SUPPBES=NO 
II iRY or THE rOL~OIIRG DISPGUID BICIOS 
IRDICA1ES THAT VH!IEYE, THE DIPIIED DATA IN 
THE P1RTICULAR "ICRO IS 'BITT!R TO THE 2798 
OISPLAY B! THE 2715, TBIT D1TA WILL BE BETURNED 
TO THE 2';5 ON THE NEXT ACTIYAT10R or THE 
ENTER KEY U.LESS IT HAS BEEN CRINGED BY THE 
OPERATOR. CODIRG SOPPBES=!!S OB OftITTING THE 
OPERAND INDICATIS THIT 'BENEYER THE DEFIRED 
DATA IN THE PARTICULAR DISPGUID BICBO IS 
WRITT!B TO f8E 2798 DISPL1Y BY THE 2715, THIT 
D1TA WILL ROT BE aETUBNED TO THE 2715 OJ THE 
HEIT lCTIVATIOJ or TB! EITER KEI. 

DISPBSG=' 2= 1 EMTH T ESTDl!'A' 
OISP"SG='DEPRESS ERTER',SUPPIBSsBO 
DISP"SG:'ST!P 2' 
DISPftSG= 'STEP 3' 
Dl SP" 5G-' STEP '" 
DISPBSG:'ST!P 5' 
DISPBSG~'GIT/STOR!' 
DISPIISGa '3-1 INTR S EIYCODI' 
DISPftSG-'3-2BLDG/COLORJ' 
OISP"SG='"IT 1-1' 
D1SpftSG= 'PlAT 2-2' 
DISPftSG='SELICT LBVR TO l' 
DISP"SG='"l! 1-2 SL',SUPPBES-NO 
DIS~BSG:'OLD PARt' 
DISPftSG='MEV PART' 
OISPftSG='THANSL1TE' 
DISPftSG='EBTER TEXT' 
DISPftSG='LOCATE20-0BDEB21, 
DISPftSG='STOC~2Q-IIPBOC25' 
DISP"SG:'PRICE22-0TRER23' 
DISPBSG='QUOl5-LPl6-QTY37' 
DISP"SG='LT26-RAT27-SUP28' 
DISP"SG='IT29-LII30-BII31' 
DISPftSG~'H"32-0IDll-QCl'" 
DISPftSG='W1IT fOB AISWER' 
DISPftSG='239511',SUPPRES-RO 
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DG2e DISPGUID DISP!SG='TOTAL PURCHASE' 
DG29 DISPGUID DISPftSG='3-2 TO IDR=' 
DG37 DISPGUID DISP"SG='OUAD EON A=' 
DG3e DISPGUID DISP"SG='B=' 
DG39 DISPGUID DISP"SG='C=' 
• • • • • • • • • • • 

• • • • • • • • • 

THE FOLLOWING TRINSLAT BACROS EACH ASSOCIATE 
A USER DEPIIED TRAISLATE CHARACTER 11TH UP TO 
14 CHARACTERS OF TEIT. THE USER C1I OILY USE 
THE TRANSLATE PUNCTION ON ANI TRANSACTIOB 
STEP (GDULIST !ACBO) TH1T HAS A P1Rl!ETER LIST 
NU!BER (PJRAftNO OPERAND) lSSOCIATED VITH A 

~ PAR~LIST ~ACRO THAt HAS TR1NSL=YES CODED. 

TRANSLA1' TRANSCH=C3,TBANTIT='CE' 
TRANSLAT T81NSCH=C4,TRANTIT='DOCTOR' 
TR1NSLAT TRANSCH=C6,TRANTIT='PIRE' 
TR11SL1T TRANSCH=C9,TR1NTXT='IBft BAIRT' 
T8ANStiT T8ANSCH=D4,TRANTXT=' .. OVER REQUIRED' 
TRAISLIT TR1NSCH=D9,TRANTXT=';N' 
TRAN5LIT TRANSCH=E3,TRANTIT='TEL REPAIR' 
TRAN5LIT TRANSCH=E5,TB1NTXT='VENDING !ACH' 

THE FOLLOWING .. ACROS DEFINE THE USER 
TR1NSACTIONS. EACH TRAlISACTIOIl BEGIlIS WItH A 
TRLIS! KACBO IHICH GENERATES THE TRABSACTION 
LIST HEADER AID CONTAINS FROB 1 TO 16 
"ACROS: ASLIsr, DEULIST, CTRLIST, GDULIST. r80! 1 
TO 160 TRANSACTIONS .. AY BE SPECIFIED BT TH! 
USER WITH TRIO VALUES BETWEEN 0 AID 159. 

CPO TRLIST ROUTE=CPU,TRID=O 

• 
• 
BADGE 

• • • • • 
BADG!1 

• • • 

DEOLIST 
THE CPU TRANSACTIOll CONSISTS OP 1 STEP AID 
WILL BE BOOTED TO THE CPU. 

TBLIST ROUTE=(LOG),TRID=1 
AStIST B, 10RtI= 19 

THE BADGE TRANSACTION COISISTS OF 1 STEP AID 
WILL BE BOUTED TO THE 2740 ATTACH!D TO THE 2715. 
THE DATA ENTRY WILL SF. A BADGE ERT!RED A~ THE 
AREA STATION WITH GUIDlNCE LIGHT 19 TUBIED OB 
WHEN THE TRANSACTION STEP IS EITER!D. 

TRLIST ROUTE=(CPO,LOG),TRID=2,DEftOD10=TES,IHODISP=tES 
ISLIST B,NORfI=J1,"ODULU5=(2,10.4) ,LENGTH=(11,2) ,IHODISP=7 

THE BADGE1 TRANSACTION COB515TS OF 1 STEP AID 
WILL BE ROUTED TO BOTH THE CPO lND THE 2740. A 
.. ODULOS 10 CHECK IILL BE PEBPOR!!D 01 POSITIOIS 
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• • • • • • • • • • • • • • • • • • • • 
tlllIUAL 

• • • • • • • • • • • • • • • • 
ClRD 

C1RD1 

• • 

TRUST 
ASLISI 
ASLIST 
lSLIST 

TRLIS'f 
lSLISI 
TILIST 
ASLIST 
lSLIST 
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2 THROUGH 10 AND WILL BE CHECKED WITH THE SELP
CHECK CHARACTER IN POSITION 11. IF THE ftODULUS 
10 CHECK FAILS, GOIDANCE LIGHT 4 WILL BE TORNED 
ON. THE DATA ENTRY IILL BE A BADGE ENTERED If 
THE lREA STATION WITH GUIDANCE LIGBT 4 TURNED 
ON WHEN THE TRANSACTION STEP IS ENTERED. THE 
LENGTH OF THE CATA EITRY WILL ALSO BE CHECKED 
AND IP THE LENGTH IS NOT 1" GUIDANCE LIGHT 2 
WILL BE TUBNED ON. THIS TRANSACTION IS ALSO IN 
INQUIRY DISPL!Y TRANSACTION. GUIDANCE LIGHT 7 ON 
THE AREA STATION WILL BE TORNED ON WHEN THIS 
TRANSACTION IS RECEIVED BY THE 2715 AND ROUTED 
TO THE CPU AS PRIORITY DATA. THIS IS REALLY THE 
INQUIRY-IN-PROCESS GUIDANCE LIGHT. IP THE 
INQUIRY IS ABORTED BY THE OPERATOR AT THE 2791 
ABEA STATION, GUIDANCE LIGHT 1 WILL BE TURNED ON 
AUTOKATICALLY. ALL AREA STATIONS THAT USE 
INQUIRY DISPLAY TRANSACTIONS 5UST RESERVE 
GUIDANCE LIGHT 1 FOR THE INQOIRY ABORT 
SITUATION. 

ROUTE= (DISK, LOG) ,TRI0=3 
ft,NORft=27,LENGTH=(5,23) 
ft,NORtI=26,LENGTH=(5,22) 
ft,NORK=25,LENGTH=(7,21),ENTRY=ft 

THE "ANUAL TRANSACTION CORSISTS OF 3 STEPS 
AND WILL BE ROOTED TO THE 2715 DISK AS DEPERRED 
DATA-AND TO THE 27QO. ftANUAL DATA ENTRIES WILL 
BE KADE FOR ALL 3 STEPS. POR THE FIRST STEP, 
GUID1NCE LIGBT 27 WILL BE TORRED OM WHEN THE 
STEP IS ENTERED AND GUIDANCE LIGHT 23 WILL BE 
TURNED ON IP THE DATA ENTRY LENGTH IS 1I0T 5. 
FOR THE SECOND STEP, GUIDANCE LIGHT 26 WILL BE 
TUBNED ON WHlN THE STEP IS ENTERED AND GUIDANCE 
LIGHT 22 WILL BE TURNED ON IP ~HE DATA ENTRY 
LENGTH IS HOT 5. POR TEE THIRD STEP, GUIDANCE 
LIGHT 25 WILL BE TURNED ON WHEN THE STEP IS 
ENTERED AND GUID1NCE LIGHT 21 WILL BE TURNED OR 
IF THE DATA LENGTH IS NOT 7. THE THIRD STEP IS 
A ftULTIPLE ENTRY STEP SO TH1T 7 CHARACTERS C1N 
BE ENTERED. 

ROUTE: (LOG) ,TRID=4 
C, NOBK= 17 
ROUTE=(DISK,LOG) ,TRID=5 
C, NOR"= 30, DIGIT= (2,1,10) ,LENGTH= (47,11) 
ft,NORM=18,LENGTH=(6,11) 

THE CAROl TRANSACTION CONSISTS OF 2 STEPS AND 
WILL BE ROUTED TO THE 2715 DISK AND TO THE 
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• • • • • • • • 
• • 
CARD2 

EXP1 

EXP2 

• • • • • • • 
• • 
RIP3 

EIP4 

• • • • 
• • 
• 
• 
EXPS 

DEU 1 

• 
• • • 
• • 
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2740. THE FIRST STEP IILL BE A CARD ENTR! VITH 
GUIDANCE LIGHT 30 TURNED ON WHEN THE STEP IS 
ENTERED, IP THE CHARACTER IN POSITION 2 OP THE 
DATA ENTRY IS NOT THE EBCDIC CHARACTER F1, THEN 
GUIDANCE LIGHT 10 IS TURNED ON. IF THE LENGTH OF 
THE CARD ENTRY IS NOT '7, THEN GUIDANCE LIGHT 11 
IS TURNED ON. THE SECOND STEP WILL BE A "ANUAL 
ENTRY VITH GUIDANC! LIGHT 18 TURNED ON VHEB THE 
STEP IS ENTERED. 11 THE LENGTH IS NOT 6. THEN 
GUIDANCE LIGHT 11 IS TURNED ON. 

TRLIST ROOTE=(C~0,LOG),TRID=6,DEftOD11=YES,INQDISP=YES 
AS LIS T C, NO R l!= 29, "0 DO L U S= (2, 1 5, S) , L ! N GT H= (1 7, 11 ) 
ASLIST B,NORM=20,LENGTH=(1',2) 
ASLIST ft,NOR"=15,INQDISP=7 
TRLIST ROUTE=(CPU,LOG),TRID=1,DE"OD10=YES,INQDISP=YES 
lSLIST B,NORft=16,ftODULUS=(2,9,4),INQDISP=7 
TRLIST ROUTE=(CPU,LOG),TRID=8,DEftOD11=YES 
ASLIST B,NORl!=16,"ODULUS=(2,9,5) 

THE EXP2 TRANSACTION CONSISTS OP 1 STEP AND 
IILL BE ROOTED TO THE CPU AND TO THE 2740. THE 
DATA ENTRY WILL BE A BADGE ENTERED IT THE AREA 
STATION WITH GUIDANCE LIGHT 16 TURNED ON VHEN 
TaE TRANSACTION STEP IS ENTERED. A "ODULUS 11 
CHECK VILL BE PERrOR"ED ON POSITIONS 2 THROUGH 
10 AND WILL BE CHECKED VITH THE SELP-CHECK 
CHARACTER IN POSITION 11. IP THE ftODULUS 11 
CRECK PAILS, GUIDANCE LIGHT 5 IILL BE TURBED ON. 

TRLIST ROUTE=(CPU,LOG) ,TRID=9,DEl!OD10=!ES,INQDISP=YES 
ASLIST B,NOR"=16,ftODOLUS=(2,7,4) 
ASLIST C,NOR"=l',INODISP=',ENTRY=" 
TRLIST ROUTE=(LOG)~TRID=10 
ASLIS7 B,NORft=16,DIGIT=(3,S,10) ,LENGTH=(1',11) 

THE EXP4 TRANSACTION CONSISTS OF 1 STEP AND 
WILL BE ROUTED TO THE 2140. THE STEP VILL BE A 
BADGE ENTRY WITH GUIDANCE LIGHT 16 TURIED ON 
WHEN THE STEP IS ENTERED. GUIDANCE LIGHT 10 WILL 
BE TURN~D ON BY THE 2115 IF THE CHARACTER IN 
POSITION 3 IS NOT THE EBCDIC CHARACTER '5. 
GUIDANCE LIGHT 11 iILL BE TURNED ON IP THE 
LENGTH OF THE DATA ENTRY IS NOT 11. 

TRLIST ROUT!=(LOG) ,TRID=11 
ASLI5T B, NOR": 16 
TRLIST ROUTE:LOG,TRID=12 
DEULIST DIGIT: (2,1) ,DIGIT2= (3,ll 

THE DEUl TRANSACTION CONSISTS OP 1 STEP AND 
WILL BE BOUTED TO THE 2740. THE DATA ENTRY VILL 
BE ~ADE FROM A DATI ENTRY UNIT. AM ERROR WILL BE 
INDICATED AT THE DEU IF POSITION 2 DOES NOT 
CONTAIN THE EBCDIC CHARACTER P1 OR IP POSITION 
3 DOES NOT CONTAIN THE EBCDIC CHARICTER F1. 
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DE02 

DE03 

D!04 

DIUEIP 

• • .. 
• • • • • • • • • 
DBU6 

IIP1L! 

• • • • • • 
EIPAL"TI 

EIPTI 

RDIPSG 

• • • • • • • • • 
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TILIST ROUTE=(LOG),TRID=13,DE"OD10=YES 
DEOLIST DIGIT:!= (2,1), "ODULUS= (3,10) 
TRLIST ROUTE=(LOG),TRID=14,DEftOD11=YES 
DEULIST DIGIT2= (2,5) , !lODU LU 5= (3,10) , L ENGTH= 1 3 
TRLIST ROUTE=(LOG),TRID=1S 
DEULIST DIGIT=(2,6),DIGIT2=(J,9) LENGTH=11 
TRLIST BOOTE=(LOG,NULL) ,DEftOD10=YES,TRID=16,TEXT=YES 
DEULIST KODULUS=(3,10),MSG=' THIS IS IN EXPANDED TRANSACTION' 

THE DEUEIP TRANSACTION CONSISTS or 1 STEP lBD 
WILL BE ROUTED TO THE 2740 ABD TO THE PRINTER 
1TTACHBD TO THE AREA ST1TION TH1T WILL BE 
SPEClPIED BY THE OPERATOR IN THE ?IRST DATA 
ENTRY. THE DATA ENTRY WILL BE ENTERED PRO" A DIU 
AND A DEFINED !ESS1GE (IftPLICIT TEXT) WILL BE 
INCLUDED WITH THE TRANSACTION. 1 BODULUS 10 
CHECK WILL BE PERFOR!ED ON POSITIONS 3 THROUGH 
10 AND WILL BE COftPARED WITH THE CHECK 
CHARACTER IN POSITION 11. IF THB !ODULOS 10 
CHECK PAILS, THEN 1HE RED ERBOR BUTTOR IILL BB 
INDICATED AT THE DIO. 

TRLIST ROUTE=(LOG),TBID=17 
DEULIST 
TILIST ROUTE=(CPU,59),TEIT=YES,TRID=18 
DEOLIST SSG=" VENI VIDI VICI AT TIO PRINTERS, I BOPE' 

THE EXPALM TRANSACTION CONSISTS OF 1 STEP AND 
IILL BE BOUTED TO THE CPU AND TO THE PRI ITER 
ON THE AREA STATION WHOSE 10 IS 59. THE DATA 
ENTRY IILL BE ENTERED FROft A DEU .BD I DEFINED 
!lESS AGE WILL BE ROOTED ALONG WITH THE 
TRANSACTION. 

TRLIST ROUTE=(CPU,59),TEIT=YES,TBID=19 
DEULIST !SG=' • TYPE 1T TIO PRINTER AND NO ALARn' 
TRLIST BOUTE=42.TRID=20 
DEULIST 
CTRLIST DEVCOD=B,CTB1DB=I!P,CTRRD=SINGLE,CTTEST=IULL, X 

CTROP=READ 
TBLIST ROUTE=LOG,TRID=21 
DEULIST 
CTRLIST DEVCOD=B,CTRADR=IKP,CTRRD=SIHGLE,CTTEST=JULL, I 

CTBOP=BEAD 
THE RDIPSG TBAISlCTION CONSISTS OF 2 STEPS AND 
IILL BE BOOTED TO THE 21110. THE rIRST STBP IS 1 
DlTA ENTRY PROft A DEU. THE SECOID STEP Is THE 
PULSE COUNT DATA lITRY. THIS STEP WILL CAOSE THE 
SINGLE COURTER W80SE I"PLIED ADDRESS II5ULTS 
FaO! THE CONVERS'ION OF 'l'DE DEVICE ADDRESS OF 
THE DEU INITIATING THE REOOES~. THERI WILL BE 
NO CHANGE IN THE PRESENT COUIT TEST COIDITION 
OF THE COONTER. 
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RDEPSGP1 

• • 
• • • • 
• • 
RDEPSGB 

R DEPG PM 

RDEPGPB 

• • • 
• • • • • 
RDRSTIP 

• • • • • • • • • 

TRLIST ROUTE=LOG,TRID=22 
DEULIST 
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CTRLIST DEVCOD=K,CTRAOR=EXP,CTRRD=SINGLE,CTTEST=IOLL, I 
CTROP=RlAD 

THE RDEPSG~ TRANSACTION CONSISTS OF 2 STEPS 
AND WILL BE ROUTED TO THE 2740. THE PIIST STEP 
IS A DATA ENTRY FROM A OEU. THE SECOND STEP IS 
THE PULSE COUNT DATA ENTRY SET UP TO IIAD THE 
SINGLE COUNTER WHOSE ADDRESS IS EXPLICITLY 
SPECIFIED IN THE MANUAL DATA ENTRY. THIRE WILL 
BE NO CHANGE IN TH! PRESENT COUNT TES~ 
CONDITION OF THE COUNTEB. 

TRLIST ROUTE=LOG,TRID=23 
DEOLIST 
CTRLIST DEVCOD=B, CTR AOR= EX P,CTRRD=SINGLE,CTTEST=IIULL, X 

CTROP=READ 
TRLIST ROUT!=LOG,TRID=24 
DEULIST 
CTRLIST DEYCOD=M,CTRAOB=EXP,CTBBD=GROUP,CTTEST=BULL, I 

CTROP=JEAD 
TRlIST BOOTE=LOG,TRID=25 
DEULIST 
CTBLIST DEVCOD=B,CTRADB=EIP,CTRRD=GROOP,CTTEST=IOLL, X 

CTROP=READ 
THE RDEPGPB TRANSACTION CONSISTS OF 2 STEPS 
AND WILL BE ROUTED TO THE 2740. THE PIIST STEP 
IS A DATA ENTRY FROM 1 DEO. THE SECOND STEP IS 
THE PULSE COUNT DATA ENTRY SET UP TO RE1D THE 
GROUP OF COUNTERS THAT WILL BE EXPLICITLY 
SPECIFIED IN THE BADGE DATA EITRY. THIRE WILL 
BE NO CHANGE IN TH! PRESEBT COUNT TEST 
CONDITIONS OF lNY OP THE COUNTERS. 

TRIIST ROUTE=LOG,TRID=26 
DEULIST 
CT RLIST DEVCOD= B, CT R ADR= 1M P, CTBRD=SINGLE,CTTEST=IULL, I 

CTROP=READRST 
THE RDBSTIP TRANSACT lOR CONSISTS OF 2 STEPS 
AND WILL BE BOUTED TO THE 2740. THE PIRST STEP 
IS A DATA ENTRY PROft A DEU. THE SECOBD STEP IS 
THE PULSE COUNT DATA ENTRY. THE SIBGtE COUtrl"BB, 
WHOSE ADDRESS IS IftPLIED PROft THE CONYEBSIOI 
OF THE DEVICE ADDRESS OP THE D!U IRITI1TING 
THE REQUEST, WILL BE RElD ABO THEI THAT COUITEI 
WILL BE RESET. THERE lILt BE NO CHANGE II THE 
PRESENT COUNT TEST CO.DITIOR 01 THB COOIT!I. 
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RDRSTEP" ~RLIST ROUTE=LOG,TRIt=21 
DEULIST 
CTR1.IST DEVCOD=!!, CT B ADR= EI P, CTRRD=SIBGLE,CTTEST=lIULL, X 

CTROP=READRST 
••• FIRST SET OF EXPANSION TRANSACTIONS FOR 2796 TC81-TC89 ••• 
••••••••• 
RDSTIPft 

BDSTEP" 

• • • • • • • • • • • 
RDSTEPB 

B DSIDP!PfI 

RDSIDGPl1 

BDSIDGPB 

WRIPB 

TRLIST ROUTE=(LOG,42),TRID=28 
DEOLIST 

• •••••••• 

CTRLIST DEVCOD=!!,CTIADB=IflP,CTIBD=SIMGLB,CTTEST=IOLL. X 
CTROP=READSET 

TRL1ST ROUTE=(LOG,42),TRID=29 
DEULIST 
CTILIST DEVCOD=",CTRADR=EXP,CTBRD=SIIGLE.CTTES~IULL, X 

CTIOP=RE1DSET 
THE RDSTEP" TRANSACTION COISISTS OF 2 STEPS 
AND WILL BE ROUTED TO THE 2740 lID TO THE 
PHIlTER ON THE lREA STATION WHOSE 10 IS ~2. 
THE FIRST STEP IS A DATA BNTRY FROfi IDEO. 
THE SECOND STEP IS THE PULSE COUIT DATA ENTRY 
SE~ UP TO READ THE SIIGLE COUNTER, WBOSB 1DDRESS 
IS EXPLICITLY SPECIfIED II THE "l'OlL D1Tl 
ENTRY, AID THEN TO SET THE COURTER TO THE 
EXPLICITLY SPECIPI!D VALUE. THERE IILL BB RO 
CRANGE IN THE PRESENT COUIT TEST CONDITIO. OF 
THE COUNTER. 

TRLIST BOOTE=(LOG,42),TRIO=30 
DEULIST 
CTRL1ST DEVCOO=B,CTRADR=BXP,CTBRD=SIIGLE,CTTEST=I01.L, X 

CT flOP= BEADS £T 
TRL1ST ROUTE=(LOG,42),TRID=31 
DEULIST 
CTRLIST DEVCOD=",CTR1DR=EXP,CTRRD=SINGLE,CTTEST=IULL, X 

CT !COP= RDRESID 
TILIST ROUTE=(LOG,42),TBID=32 
DEOLIST 
CTR1IST DEVCOD=ft,CTRADR=EIP,CTRRD=GROUP,CTTEST=ROLL, I 

CT FOP=RDRESID 
TRLIST ROUTE=(LOG.42),TRID=J3 
OEOLIST 
CTiLIST DEVCOD=B,CTRADR=EXP,CTRBD=GBOUP,CTTEST=MULL, X 

CT flOP= RORESI D 
TRLIST ROUTE=LOG,TRID=34 
DEUL1ST 
CTRLIST DEVCOD=B,CTR ADR=I"P ,CTRRD=SI MGIE,CTTEST= MULL, X 

CT ICOP=SET 
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• • • • • • • • 
RDGPEPAA 

RDGPEPBB 

I DSIEPAI 

RDSIIPAI 

RDSItPAB 

EIP 

READ 

TRLIST ROUTE=LOG,TIIC=35 
DEULIST 
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CTILIST DEYCOD=", CT IUDR= EX P, CT8RD:SItlGL E,CTTIST:.II0LL, X 
CTROP=SET 

THE WREP" TRANSACTION CONSISTS OF 2 STEPS liD 
WILL BE ROOTED TO THE 2740. TBE PIRST STIP IS 
THE PULSE COUNT DITA IWT8r SET UP TO SET TBB 
SINGLE COONTER, WHOSE lDDRESS IS EIPL.ICITLY 
SPECIPIED IN THE "AIIU1L EITIr, TO THE RAHOAL 
VALUE SPECIFIED AT THE DEU. rHIRE WILL BI NO 
CH1RGE IN THE PRESENT coulr TIST CONDITIO. OF 
THE COUNTER. 

TRLIST &OUTE=42,TRID=36 
DEULIST 
CTRLIST DEVCOD=B, CTR ADR= EX P, CTBRO=GBOUP. CTTEST=IOLL, I 

CTBOP=BE1D 
TRLIST ROUTE=59.TRID=37 
DEULIST 
CTRLIST DEVCOD-M,CTRADR-EXP,CTRRD-GROUP,CTTEST-NULL, X 
CTROP-READ 
TILIST BOOTE=42.TElt=YES,TRID=l8 
DEULIST 
CTRL 1ST DEVCOD=B,CTRADR=EXP.CTIRD=SI IGLE.CTT!STa lOLL. I 

CTROP=8E1D,~SG='A SINGLE COUHtER S800LO ICCOIP1.! I 
THIS PlESS1GE' 

TRLIST ROUTE=42,TEXT=JES,TRID=39 
DEULIST 
CT RLIST DEVCOD= PI. CTRADR= EX p. CT88 D=SINGL !,CTTEST=IIULL. I 

CTROP=READ,PlSG='A SINGLE COURTER SHOULD lCCORPAIY I 
THIS "ESS1GE' 

TRLIST ROUTE=42.TIIT=YBS.TRIO-40 
DEULIST 
CTBLIST DEVCOD=B.CTR1DR=IftP.craRD=SINGL!.CTT!ST=IULL. I 

CTROP=READ.PlSG=····TBIS IS AN 1L1RI IISS1GI 11TH I 
1 COUNTER' 

TRLIST ROUTE=59.TEIT=YES.TRID=41 
DEULIST 
CTRLIST DEVCOn-D,CTRADR=IMP ,CTRRD=SINGLE,CTTEST-NULL, X 

CTROP=READ,ftSG-····AL1R! "ESS1G! 1'1' TVO lREl STATIOIS I 
AND A COUNTER Y ILUE AT ONE' 

TRLIST ROUTE=LOG,TRID=42 
DEULIST 
CTRLIST DEVCOD=B.CTRADR=EXP,CTRRD=SI HGLE.CTTEST= lULL. I 

CTROP= RlAD 
TRLIST ROUTE=LOG,TRID=Q3 
DEULIST 
CTRLIST DEVCO.D=B,CTRAD R=If! P ,CTRRD=SI NGLB,CTTEST= lOLL. X 

CT ROP= B F.A D 
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READST 

READSID 

ALAR .. 

ALAB .. TX 

TEXT 

DISK 

TESTO 

* • • • • • • • • • • • • • • • • • • • • • • • • • • 
• 
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TRLlST ROUTE=LOG,TRID=44 
DEULIST 
CTRLIST DEVCOD=B,CTR1DR=IMP,CTRRD=SlNGLE,CTTEST=NULL, X 

CTROP=READSEt 
TRlIST ROOTE=LOG,T RI 0=45 
DEULIST 
CTRLIST DEVCOD=B, eTR IDR= I" P, CT RRD=SINGLE,CTTEST=NOLL, X 

CTBOP=RDRESID 
TRLIST BOUTE=(LOG,42),TEXT=YES,TRID=46 
DE U LIS T "SG =" , 
T8LIST ROUTE=(LOG,42),TEXT=Y!S,TRID=41 
DEULIST ftSG='" VENI VIOl VICI' 
TRLIST ROUTE=(LOG,42),TEXT=YES,TBID=48 
DEULIST ftSG=' , TH! ALAR~ HAD EETT!R BOT HIYE SOUIDED' 
TRLIST ROUTE=DISK,TRID=49 
DEULIST 
TRLIST TBID=60,BOOTE=LOG 
GDULIST FARAftNO=Ol,JORGUID=1,DISPftSG=DG11 
GDULIST PARA"NO=02,NORGOID=1,DISPftSG=DG1 
GDULIST PAR Af!NO= 3 J, NORGtJ 10= (1, 3, 5) .IDEMT=" 

THE TESTO TRANSACTION CONSISTS OF 3 ST~PS AND 
WILL BE ROUTED TO TBl 2740. ALL 3 STEPS WILL 
BE DITA ENTRIV-S PRO" THE 2798. WHEI tHE PIRST IS 
ENTERED, GOlCANe! LIGHT 1 IS TORIED ON AT THE 
OPERATOR GUIDANCE PANEL AND THE "ESSAG! DEIINED 
BY DISPGUIC MACRO DG17 WILL BE DISPLIYED 01 THE 
2198 GOIDANCE DISPLAY PilEi. THE 2715 WILL USE 
PARAftETER LIST NO"BER 01 TO GET TO THE 
PARA"ETER LIST DEFINED BY PARMIIST KACRO, PAR1. 
THIS PARlftITER LIS'! WILL BE USED IN CHICKING 
THE PIRST D~TA ENTRY. WHEN THE SECOND STEP IS 
ENTERED, GUItANCE LIGHT 1 IS TUBNED 01 IT THE 
OPERITOR GUIDANCE PANEL liD THE "ESSIGE D!FINED 
BY DISPGUID ftACRO DGl WILL BE DISPLIYED ON THE 
2798 GOIDINCE DISPLAY PABEL. THE 2715 IILL US! 
PARA"ETER LIST NOf!B!R 02 TO GET TO THE 
PIRA"TER LIST DEFINED BY THE PARftLIST SACRO 
PAR2. THIS PIRlftETER LIST WILL BE OSED IN 
CHECKING THE SECORD DITA EITRY. VBEN THB THIRD 
STEP IS ENTERED, GUIDANCE LIGHTS l,3,11D 5 WILL 
BE TURNED ON AT THE OPERITOR GOIDAICE PANBL AMD 
THE ~ESSIGl DEPINED 1M THE FIPTH IDENTIFIER 
IN THE IDENTIFIER TABLE WILL BE DISPLIYED ON 
THE 2798 GUIDANCE DISPLAY PIBEL. THE 2715 WILL 
OSE PARA~ETER LIST NOSBER 3] TO GET TO THE 
PAR1~ETER LIST DIFIN!D BY THE PAR"LIST SACBO 
PAR33. THIS PABlftETER LIST WYLL BE USED IN 
CHECKING THE THIRD DATA ENTRY. 
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TEST1 

TEST2 

TEST 1 

TEST4 

T EST5 

TEST6 

TEST1 

TESTS 

ROUT E1 

• • 
• • 
• 
• 
• 
• • • • • 

TRLIST TRID~61,ROUTE=LOG 
GDUtIST PARAMHO=03,NORGUID=l,DISfMSG=DGl 
GOUtIST fARAMNO=04,NORGUID=1,DISP~SG=DG3 
TRLIST TRID~62,ROUTE=LOG 
GDULIST PARAMNO=05,NORGUIO=1,DISPMSG=DG1 
GDULIST PARAMNO=06,NORGUID=1,OISFMSG=DG3 
GD ULIST PAR Ar.N~07 , NORGU ID= 1, OISPMSG=DG4 
GOULIST PARAMNO=08,MORGUID=1,DISPMSG=DG5 
GDOLIST PARAMMO=09,NCRGUID=1,DISPMSG=DG6 
TRLIST TRID=63,ROUTE=LOG 
GDULIST PARAMNO=10,NORGUID=l,DISP"SG=DG1 
GDULIST PARA8NO=1',NORGUID=l,DISPMSG=DG3 
GDUtIST PARAMNO=12,NORGUID=1,DISPMSG=OG4 
GDULIST PARA"~0=13,NORGOIO=l,DISPMSG=DG5 
GDULIST PARAMNO=14,NORGUID=1,DISP8SG=DG6 
TRLIST TRID=64,ROUTE=LOG 
GD'ULIST PARA"NO= 15, MORGU 10=1, DISPMSG=DG1 
GDULIST PABAMNO=16,NORGUID=1,DISPMSG=DGl 
GDULIST PARAMNO=17,NORGOID=1,DISPMSG=DG4 
TRLIST TRID=65,ROUTE=LOG 
GDOLIST PARAMNO=18,NORGUID=1,DISPMSG=DG1 
GDULIST PARAMNO=19,NORGUIO=1,DISFMSG=DG3 
GDULIST PARAMNO=20,NORGUID=1,DISPMSG=DG4 
GOULIST PARAMNO=21,NORGUID=1,DISPMSG=DG5 
TRLIST TRI0=66,ROUTE=LOG· 
GDULIST PARA~NO=22,MORGUID=1,DISPMSG=DG1 
GOOLIST PARAMNO= 2 3, NORGO-ID= 1, DISPMSG=DGJ 
TRLIST TRID=67,ROUTE=LOG 
GOULIST PARAMNO=24,NORGOIO=l,DISPMSG=DG11 
GDULIST PARAr.NO=38,NORGUID=l,DISPMSG=DG3 
TRLIST TRID=68,ROUTE=LOG 
GDULIST PARAMNO=26,NORGUID=1,DISPMSG=DG1 
GDULIST PARAMN0=37,NORGUID=1,DISP"SG=DG7 
THLIST TRID=70,ROUTE=(LOG,42),TEXT=fES 
GDULIST PARAMNO=28,NORGUID=(l,5),DISPMSG=DG9 

PAGE 20 

GDULIST PARA8NO=02,NORGUID-1,DISF"SG=DG8,ENTRY=8, • 
MSG='··EMERGENCY· 

THE ROUTE1 TRANSAC~ION CONSISTS OP 2 S~EPS AND 
WILL BE ROUTED TO tHE 2740 AID TO THE PRINTER 
ON THE AREA STATION WHOSE 10 IS 42. BOTB STEPS 
WILL BE DATA ~NTRIES FRO" THE 2798. WHEN ~HE 
FIRST STEP IS ENTERED, GUIDANCE LIGHTS 1 AND 5 
ARE TURNED ON AT THE OPERATOR GUIDANCE PANEL 
AND THE MESSAGE DEFINED BY DISPGUID MACRO DG9 
WILL BE DISPLAYED ON THE 2798 GUIDANCE DISPLAY 
PANEL. THE 2715 WILL USE PARAMETER LIS! NUMBER 
28 TO GET TO THE PARA~ETER LIST DEPINED Df THE 
PARMLIST MACRO PAF28. THIS PARAMETER LIST WILL 
BE USED BY THE 2715 IN CHECKING THE PIRST DATA 
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• • • • • • • • • • • • 
ROUTE2 

TESTJOB1 

TESTJOB2 

TESTJOBJ 

CAaDoaD 

U lL!AIMT 

INV1 

INV2 

INV3 

INV4 

INV5 

P1GB 21 

ENTRY. WHEN THE SECOND STEP IS EITER!D, GUIDARCB 
LIGHT , IS TURNED Olf AT THE OPERATOI GUID1RC! 
PAMEL lND THE ftESSAG! DEPIN!D BY DISPGOID B1CIO 
DG8 WILL BE DISPLA1ED ON THB 2798 GOID1.CB 
DISPL1Y P1NEL. THE 2715 WILL OSE PARASETER LIS7 
NU~BER 02 TO GET TO THE PARA"E!E! LIST DEFIMED 
BY THE PARftLIS-T IUCRO P1B2. THIS PlRlBETER LIS~ 
WILL BE USED BY THE 2715 IN CHECKIMG rBB 
SECOND D1TA ENTRY. !OLTIPLE EITRtES C1R BE 
ENTERED ON THE SECOND STEP. IftPLICIT TilT IILL 
BE INCLUDED WITH TBE TRAISACTION WHEN IT IS 
ROUTED. 

TI LIST TBID=1', ROOTE= (LOG, NOLL) 
GDOLIST P1RA"NO=38,NORGOID=1,DISPftSG=DG29 
GDULIST P1BAftN0=28, NORGtJ ID= t 1, 5) , DISP'ftSG=DG9 
GDULIST PARlftNO=32,NORGUID=1,DISP!SG=DG18 
TRLIST TBID=72,ROUTE=LOG 
GDULIST PARAftNO=29,NORGUID=(1,2) ,DISPftSGzDG11 
GDOLIST P1RAftNO=33,NORGUID=4 
GDULIST PARAftNO=31,NORGUID=S 
TRLIST TRID=73,ROUTE=LOG 
GDULIST F1RAftN0=29,NORGUID=(1,2),DISPftSG=DG11 
GDULIST PARlftNO=32,NORGOID=3 
GDULIST PARAftNO=33,NORGOID=6 
GDULIST PARAftNO=31,NORGUID=(1,7) ,DISP"SG-DG11 
GDOLIST P1Rl!N0=33,NORGOID=(1,8) ,DISPftSGzDG', 
TILIST TRID=74,ROUTE=LOG 
GDOLIST PARAftNO=29,NORGUID=(1,2),DtSP"SG=DG1' 
GDULIST PARlftNO=33,NORGUID=4 
GDOLIST P1RAftNO=34,NORGUID=5 
TILIST TRID=15,ROOTE=LOG 
GDULIST PARlftNO=35,NORGUID=(1,4) ,DISPftSG=DG14 
GDOLIST PARAftN0=33,BORGOID=7 
TRLIST TRID=76,ROUTE=LOG 
GDULIST PARlftMO=33,IORGOID=(1,2),DISPftSG=DG10 
GDULIST PARAftNO=33,NORGUID=3,JDENT=4 
GDULIST PARlftNO=36,NORGUID=4 
GDULIST P1Rl~NO=33,NORGUID=(1,5),DISP~SG=DG'S 
GDOLIST PARA"NO=J3,NORGUID=(1,5) ,DISPftSG~DG'6 
TRLIST TRID=79,ROOTE=LOG 
GDUL 1ST PARA fiNO=20, NORGUID= (1,8) ,DISP"SG=DG19 
TFLIST TPID=80,ROOTE=LOG 
GDOLIST PARAftNO=20,NORGUID=(1,8) ,DISP"SG=DG20 
TRLIST TRID=81,ROOT!=LOG 
GDOLIST PARAftNO=20,RORGUID=(1,8) ,DISPl!SG=DG21 
'I'InIST TRID= 82, ROUTE=LOG 
GDULIST PARAftNO=20,NORGUID=(1,8) ,DISPl!SG=DG22 
TRLIST TRID=83,ROUTE=LOG 
GDULIST PARA~NO=20,NORGUID=(1 ,8) ,DISPKSG=DG23 

Appendix M: Sample 2715 Table Load Macro Assembly M-2l 
.1;1. 



STOCK 

• 
• • • 
• • 
INPROC 

L !ADT IJIII E 

RATING 

SUPPLIER 

I NTBANS 

LIN! 

BIN 

R1WMAT 

ORDER 

QrJALCON 

QUOTE 

L ASTPUR 

ECONQTY 

CREDtT 

QrJAD!QN 
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TRLIST TRID=84,ROUTE=CPU,INQDISP=YES 
GDULIST PARAKNO=39,NORGUID=(1,4,8) ,DISPMSG=DG24 
GDULIST PARAHNO=32,NORGUID=1,DISP~SG=DG26,ENTRY=~ 

IF THE INQUIRY IS ABORTED BY THE OPERATOR IT 
THE 2798, GDU GUIDANCE LIGHT 16 WILL BE TUiNED 
ON AUTOH1TICALLY AT THE 2798. ALL 2798'S TH1T 
USE INQUIRY DISPLAY TRANSACTIONS MUST RESERVE 
GUIDANCE l~GHT 16 FOR THE IKOUIBJ ABORT 
SITUATION. 

TRLIST TRID=85,ROUTl=CPU,INQDISP=YES 
GDULIST PARAHNO=39, NORGUID: (1,4,8) ,DISPKSG=DG25 
GDULIST PARAHN0=32,HORGOID=1,DISP!SG=DG26,ENTRt:H 
TRLIST TRID=86,ROUTE=CPU,INQOISP=YES 
GDULIST PARAr!N'0=39,NORGUIl:>=(1,4) ,DISPMSG=DG27 
GDULIST PAR Af!NO= 32, NOR GO 10=1, DISPr! SG=DG26, EN.Ta t=~ 
TRLIST TRID=87,ROUTE=CPU,INQDISP=YES 
GDULIST P1RAKNO=39,NORGijID=(1,4),OISPKSG=DG27 
GDULIST PARAHNO=32,NORGUID=1,DISPHSG=DG26,ENTRY=" 
TRLIST TRID=88,ROUTE=CPU,INQDISP=YES 
GDULIST P1RAMNO=39,NOBGUID=(1,Q),DISPKSG=DG27 
~DULIST PARAHNO=32,NORGUID=1,DISP"SG=DG26,EITRY=" 
TRLIST TRID=89,ROUTE=CPU,TNQDISP=tES 
GDULIST PARA"NO=39, NORGUID= (1,4) ,DISPMSG=DG27 
GDULIST PARAHNO=32,NORGUID=1,DISP~SG=DG26,ENTRt=H 
TRLIST TRID=90,ROUTE=CPU,INQDISP=YES 
GDULIST PARAKNO=39,NORGUID=(1,4) ,DISPHSG=DG27 
GDULIST P lR1HNO= 3 2, NORGU 10= 1, DISPMSG=DG26, ENTRY=H 
TRLIST TRIO=91,ROUTE=CPU,INQDISP=YES 
GDULIST PARAKNO=39,NORGUID=(1,4),DISP"SG=DG27 
GDULIST PARAr!NO=32,NORGUID=1,DISPMSG=D~26,ENTBY=" 
TBLIST TRID=92,ROUTE=CPU,INQDISP=YES 
GDULIST PARAMNO=39,NORGUID=(1,4),DISPHSG=DG27 
GDULIST PARAftNO=32,NORGUID=1,DISPKSG=DG26,ENTRY=M 
TRLIST TRID=93,ROUTt=CPU,INQDISP=YES 
GDULIST PARAHNO=39,NORGUID:(l,4),OISP~SG=DG21 
GOULIST PARAKNO=32,NORGUID=1,DISP"SG=DG26,ENTRY=~ 
TRLIST TRID=94,ROUTE=CPU,INQDISP=YES 
GDULIST PARA"N0=39,NORGUID=(l,4),DISPHSG=DG27 
GDULIST PAR1~NO=32,NORGUID=1,DISPftSG=OG26,ENTRT=" 
TRLIST TFID=95,ROUTf=CPU,INQDJSP=YES 
GOULIST PARAHNO=39,NORGUID=(1,4) ,DISPKSG=DG27 
GDULIST PARA"N0=32,NORGUIO~1,DISP"SG=DG26,ENTRt=~ 
TRLIST TRID=96,ROUTE=CPU,INQDISP=tlS 
GDULIST PARAHNO=39,NORGUID=(1,4) ,OISPMSG=DG27 
GDULIST PARAMNO=J2,NORGUID=1,DlSPKSG=DG26,ENTBY=" 
TRLIST TRID=97,ROUTE=CPU,INQOISP=YES 
GOULIST P1RAHN0=39,NORGUID=(1,4),DISPftSG=DG27 
GDOLIST P1RAKNO=32,NOR-~D..li)=1,DtSp"SG=DG26,ENTRt=PI 
TRLIST TRID=98,ROOtE=CPO,IMQDISP=YES 
GOULIST PARAPI"O=27,NORGUID:(1,2),DISPHSG=DG12 
GDULIST PARAPlNO=25,NORGUID=1,DISP"SG=OG28 
GOULIST P1RAPlNO=32,NORGUIO=1,DISPHSG=DG26,ENTRY=e 
TRLIST TRID=99,ROU!E=CPU,INQDISP=YES 
GOULIST PARAHNO=30,NORGUID=1,DISPPlSG=OG37 
GDULIST PARAHNO=~O,NORGUID=1,DISPKSG=DG38 
GDULIST PAR1"N0=30,NORGUID=1,DISPPlSG=DG39 
GDULIST PARA"NO=32,NORGUID=1,DISPKSG=DG26,ENTRt=" 
STEND 
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HC CF.JEC~ COrE 

APPENDIX N: SAMPLE START-STOP AND BSC PROGRAMS 

F3CSEP~~ l[/(t/7e 

•••••••• ~.~ •••••••••••••••••••••••••••••• 6 ••••••••••••••••••••••••••••• 

• • • 
t • 
1 • 
P • 
9 • 

1(' • 

11 • 
Ie • 
I:! • 
110 • 
IS ... 
If • 
17 • 
IF • 
Ie; • 
z': • 
z i • 
22 • 
2:! • 
210 • 
2': • 
U • 
21 • 
2f! • 
z~ • 
~t: • 
31 • 
32 • 
3~ • 
~.. . 
H • 
~(: . 
31 • 
3P • 

3C; • 
10" • 

10 I • 
~2 • 
Io:! 
44 
Io~ 

lot 
4'7 
4 e • 
4<; • 
"t; ,. 
51 • 
57 • 
o;~ ... 
0;10 6 

OJ ~ • 

Ct • 
'q • 
'.\F. ,. 
'.i~ • 
t:c • 
61 • 

t; Z • 
6:? • 
610 • 
6 ~ .. 

"t: • 
61 • 
&~ ... 
6C; • 
7C • 
71 • 
"2 • 

T~15 r-R[GRA~ t~ rFSIG~FO FOR 6 fIN6~V ~Y~r.~RC~r.~~ ~~ITC~EC ll~F • 
cv~P k~ICM 6~ IP~ Z'71C rk Z7PC C~N CAll TH~ CfNT~Al Cr.~PUTER. ... 
t~E pp[rqt~ UTIlJZE~ SC~£ [~ T~E E~PA~Df[ IC VE~IFIC'TIC~ CAP6PtLI-~ 
lIES. THF. Ir rr T~E ?7pn IS R~: THF Ir CF T~F ?77n IS ~W. 
)F T~r CSff ~I~~rs TC FYFCUTE T~IS pPc~rA~. HE ~lSl ~CCIFV IT 
TC L~F THF IC'~ [F ~I~ PARTICUlA~ TER~I~Al~. 

(1.) ~~EN T~~ r~UG~A~ 15 STARTED. A ~ESSAGE • 'SWTEST ~A~ BEGUN 
f~fCUTIr~', ~llL PF PRI~TEO ~N lH~ CCNSOlF. 

(?I IF TH IIt.'F C.A~ r.;foT F.E (PENEe. A ~ESSAGE, 'OPEN [10 NrT 
CG~PlFT~ ~UCCES~FULlV., ~Ill BE P~INT~O ON THE cr~~ClE AND 
T~f ppr~FA~ IS APF~rFr. 

(?I tF t~E LI~~ IS UPf~fO SUCCESSFUllY, T~E TEcWI~Al CFE~ATCA 
r.A~ THE~ ~IAl l~f C~MPUTER Fq(lM fIT~E~ TE~~INAl A~C 

5E~Q CAT6. ~HE~ 61l CF T~E OA1A ~6S PfEN RfAO FRC~ T~E 

TF:pwiNAl, THE ppn~P6M DISCr:~NEC1S THF lINF.. 

(10.1 THE TEQWI~~l OPFrATnA CAN THF ~6NUALlY DIAL FRr~ EIT~ER 
TEFMI~AL 6~D RErrlVr SIX ~f~SA~ES PE~ORF. T~F ll~E IS r.IS
CCN"ECTH. 

(5.1 T~E pprr.qA~ THf~ ISSUES Twe CHGNTAV ~ACRCS TO CHA"GE THE 
CCNTRCL PVT~ VAL~f FCP EAC~ AUTHCAIZEC 10. A SNAP CU~P IS 
TAKEN eEF~RE ANC AFTEP T~E CHGNTPV ~6CAOS IN CReER TC SHC~ • 
r~E TERMl~Al LIST ceNTENTS fEFC~E ANC AFT~A ISSUI"G T~E • 
CHGNTDV ~JCPC$. (IN CAOE~ T~ RECFIVE T~e S~AP 
DU~P. T~F ISER ~~ST PROVIDE A 00 CAAO FOA HIS SNAP CC~ OONAME • 
1" HIS Jet.1 

(t.) A ~E(S6CEt 'S~TEST ~l$ SUCCE~SFUlLV CCMPlfTED', WILL BE 
PRINTED rN THE C(~SrLE. 

HTF~ -

aFTEP FAC~ REAt AND W~ITf OPERATION. THE PACGR6~ CHECKS FCP 
~CP~Al [C~PlFTlr~. 

IF T~F rFER6Tlr~ W6S J READ -

(1.' ~~ICH Cr~PlE1Er NCP~AllY WITH ~C EITS IN reCFlAGS TUR"EO 
rN, T~E PRrGPAM [n~TINUES ~ITH THE NFXT OPfPATIC~. 

(2.) ~Hlr~ cr~PlETEr Nr~~AllV WITH A elT ON I~ CFCFl6GS, T~E 
p~rGR6~ TAKES A S~AP OU~p. THEN CHECKS fOq 6N INVALIC IC. 

(6.) I~ t.~ III'VALTf'1 Ie .. AS PECflVEC. 6 Ii!ES5I1G':. 'a~ INVAlID 
Ie ~'S PECEIVEO', IS PRINTEr rN TH~ cr"srLE AIIO THF 
PFr~R6w CI5crN~ECTS THE LINE. 

(P.I IF 6N INVALID 10 WAS NOT FECFIVEO. THE PRCGPA~ 
tl~rC"~fCT~ T~E lINE. 

(~.) w~teH F~O~O ~IT~ E~RDR. THE PR[rR6~ T~~ES 6 SNAF CU~P ANC 
IF A rATA [HECK rCCUPPfO ~N 6 RE6r crNTI"U~ CP~RalICN, 
PEAFrpM~ 6 Pf6r ~EPEAT. IF THF fPprA ~AS NrT 6 t~TA C~ECKt 
AN Ekpn~ MtSS6GF., 'FFROR CANNnT ~E ~~~OLr;n fly P~[GRA~I. IS 
PPI~TE~ r~ THE (r"srlf. 

IF T~E CFEAATlr~ WAS A WAITE -

(1.) W~ICH rrwFlETfr NrPMAILV WI'~ ~n r.11S TURIIFO C~ IN 
~ECflAG~, THE P~[GgA~ CONTIN~ES ~IT~ THE NfXT OPfPATION. 

• • 
• 

7~. (?I ~HIC~ CrMPLETEO Nr~wAllV ANC 15 "rl II ~RITF CC~IIECT, T~~ 
710 • FPCGRA~ OI<COIINECTS THE ll"~. 
75 • 
7~. (~.I WHIC~ CCMPLE1ED IIPAM6lLY 6N~ I~ A ~P.IT~ eCNNEeT, T~E hRITF 
71 • r("NFCT IS REI~5UEO IF A WACK CP Ie N~K WA~ RfCfIVE[. IF AN 
7e .. INVALID ,~ WAS fECFIVEn, A MES~6GE, 'INVAllr 10 AECEIVEC -
1~ • NrT~!~~ TR6NSWITTEC TC TE~MI~Al', IS PRINTfO CII THE CCNsnLE •• 
~~ • CT~EA~15F, THE PPO~RAM OISCO~NFCTS T~E LINF. 
III • 
P~ • 
P ~ • 
elo • 
85 • 
Pt 
'17 
lie • 
Ae • 
c;~ •• 
c:} .. 

(Io.J w~lr~ CC~PlF.TED ~ITH ERMeR, THE FRCGRAV T6KES A ~II6P nUMp 
A~O C~ErK~ FOP A TIMFOUT CONDITIOh. 

(A.) IC THF ERRrp WAS A TI~EOUT, T~E PR(GPA~ R~IIIIT'ATF~ 
T~E rp,: r AT tON. 

(P.) Ie TM~ FRRCP WAS NCT A TI~Er~T. IN'FAR(Q wESSAGf, 
'ERFPg CANNeT BE HAN~LEO pY P~C~RAM', 'S PRI~TE~ rN THE 
rr'll<Clc. 

Q~ •••••••••••••• ~ •• ~ •• ** •• ~.~ ........... ~.~ .. ~.$* •••••••••••••••••••••••••••• 
Q~ ""lilT ",rrEt; 
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r"crC4 "!-C~ 

':-::('r ~t; 
CM'CCC 
cccc-CC 

c-;rcC't 5(1n': 0(6 
r.CC"C A 41r'1 ('7( 2 
~C'Ct:'CF /olt''' (teb 
c,:-cc 12 411C O~A 

LCC (PJECT cnOE 

CCCOS2 <;11" t(:~O 

000C'St; 471C Cec;A 

ococee 1071' 0 C2<;0 

OOOC"C 

cocclle OC(I:'OOOC 
,)O(,C <;( (lOOC 
COOC92 OOOC 
000(<;4 OCI"C 

OOC('C;t; CC 
0(10C<;7 CO 
r:r:CC<;e "r 
crccc:c; Ct:' 

COC('C;A FF 
C':'CC<lP ':A 
(lCCC9C ~5 
':I)CC9C 0:5 

C~Ct:'C;E C(lOC 

(lCCCAC 

OCCCCA 4S90 C2eA 
OCO(lCE 471'0 ccca 

0(:C(,C2 
Ol)oeO;2 5850 7CI4 
CCOOCt C5C2 S0Cl C812 
eCCCDC HIIC (ICC 

OOCCFA 4SC;C CZ9A 
,)CCCFE 47Ft: crcc 

LCC (BJECT COCE 

00010;: 5P~:: 7CCC 
CCclN <:537 0;1) CO 
COOICA 418C CICC 
CCCIOE 47FC CCCC 

1"0(,124 Io5<;C CZC;A 
O"(lIZP Io7F(I CICC 

OCOl2C 418(; C4e6 

C~C16t 4S9C C2<;A 
OCCItA 47FC CIZA 

AOCRI 

COOC 

OI.'CCl 

ACCR 1 

cecoc 

N-2 OS/VS BTAM SRL 

(,01(C 
001(11 
or:t;or 
CC'7/oC 

AoOR2 

OG':'A(I 

C02Q6 

('CZAO 
COeAe 

(10014 
CC818 
(10112 

002AC 
COO02 

-ADOR2 

C(lOOC 

(10112 
(1(\rI')2 

0(,2AC 
00112 

oe48C 

CClAC 
COl3C 

Qt; 

<;<; ","Til" 
1Cr: 
1(11 
1'12 

1(4 
1 :~C 
let: 
101 

10<i 

lie; 

SH41 ~CLRU 

lU 

13~ 
134 

IH 

14t; 

14E 
t49 ERIIPLC(I< 
IS0+EIlRI!l(CIC 

IS2+· 
IS ~+ 
lS4+ 
lS~+ 
ISH 
157+. 
15f+ 
10:;<;+ 
16C+ 
1 t; 1+ 
162+* 
16?+ 
164+ 
16!:+ 
16t+ 
167+. 
16e+ 

I1C 

112 BfGIt\ 

114 qT( 

1'!7 
If1e 

IC:C Illl 
191 
1<l2 
I c~ 

190; 

zelo 
20~ 

nMT SCURr!: 

207 
2CI' 
20<; 
21C 

212 WHC 

21e; 
22: 

2Z2 

2210 WTC 

24C 
241 

~.~ 1/ E ( I/o.! ZI S~VF II~CIST~P<; 

tlALP 'U~EIlEG .0 
lSI"/; *.RASEREG EqA~LISI- arrRES<;APllITY 
USING I ~Ar;(R. eCf'I<FG !:~T/IBLIS" AOOIlESSAPIlITY FOR eep 
USI~r, 1~(T~F(p.rf(RRFG A"o CECR 

q SAVEPFG.SAVE+4 STOllE ArORE<;S CF C:AVE AREA 
La SAVFPEG.5t.VE 
LA rcPqFG,"Yr(~ 

LA nFf.RIIF=G."YCECR 

~,Tr ' S .. · .. ,,$ T I-A5 PE~UN EXECUTICN' 

"ffN (~"APOCB.((UTPUTII CPH TH C;",AP Dce 

STATF"""T F3CSEPt:<; 

(PEr.. (""DCfl GPEN THE LINE DCe 

T" 'lcprFLG'i,X'tC' nIO CFEr. (C"PLETE 5UCCESSFUll 'f 
'lC Q fG I'" IF sr. IC;C;UF. ilEAC (e"'''ECT , 
"T( '(PEN OIr NCT CCMPlETE SUCCESSFl:llY' 

FJ( IT 

PRINT GFN 
LEIlB t 
De 01"0' ALtG'" TAPLE AND ATUCt< "AME 

ACCU"UlATOR<; 
CC c:' r' TRoH.$II\SS tONS 
OC .... ,... nATA CHECKS 
rC H'C' INTHvENTIONS 
rc "'C' NC" TEXT TIME(UTS 
CCUNHA ~ 
CC 't'C' TRHS"ISStONS 
DC x'C' DAU CH~CK5 
CC X' (I' INTEPvEt\TICNS 
rc '( 'C' NCNTFlfT TIMfCUTS 
Tl-PESI-'=lrs 
CC Yl.lC 25S1 TPAI\S"ISSICNS 
OC YllllO I C.ATA CHECKS 
r.c Yll C SI It\TERVfNTJ(N5 
or Yll C 51 N(NTf'XT TI"ECUTS 
IIESEl)v~C 

DC Xl2'C' 

PPIt\T "CGH 

feU 

IIEAD ~YOfCe,TC,M'fr.CB".ANSRLI<;T,I,~C::F. 

BAL <l,TIC 
8 RTC 

Eel.; 
L AFfG,OECENTIlY 
C LC l(~,AREGI.=X'O('oooo' 
FlE \ojTTO 

REAC ~'fCECB,TT"",l,"F=E 

PAL CI,TIC 
f. PH 

<;TATI'"C:I\T 

l 
ell 
PE 

AAL 
A 

LA 

6PEG.DFCAPfA 
J(ARFGI,lf''27' 
wTT(,! 
QTT 

aPEAREG,CUTMSG 

C~ECI< SIQ CC"'OtTICPI CUE 
REISSUE RF.AC CCNNECT 

PCINT TO Tl"RMIl\Al LIST 
WAS vALlO IC RECEIvEO 
IF I\(T, CISCO~t\ECT THE LINE 

CHCK q!1 CCNOtTIC" Ccr:E 
qEISSUF ~EAC CC"TI"'UE 

F30SEP69 

GET ACCRF.SS r:F "ESSA(?E AREA 
t<AS HT ~F. E~! PECEIvED 
IF SC. DtSC.C"NECT THE LINE 
IF "'(T, READ M(RE TEXT 

C~ECK SI~ C(NOITIC" CCCE 
REISSUE ~RITE CISC(NNECT 

P(INT TO OUTPUT MESSACE 

~IlITE ~YCEC&,TC'''YDCP.,(APEAkEGI,Se,CIaLLIST,l'''F·E 

PAL '1.Tl(1 
\ojTC 

r~ECK SIC C(NOITIC" CCCE 
REISSUE ~RITE C(N"ECT 

PAr,r; 

Iurt-.110 

PUF 4 

1 r 1"t.171) 



o~n16F. 5~5~ 1C14 O~~14 
~OC172 n5C2 5~C8 cr15 ~cccr ~~~18 
COC11! 477~ r17C C01AZ 
r~n17C C20l P~Cl cace oeOOI onAl" 

C~"l Ar 45C1~ r.7.C;A 
~CC1l\e 47FC cnr. 

OCCll!1o 
oonier 
OOCH!!C 
OO"lC~ 
CO"lC 4 
"nC1C!! 
eO~lCC 

41P~ 

5!'C 
41U 
'5~AI) 

C;'50~ 
4HC 
C70'! 

0018 
caCA 
ceel 
"OCA 
r.p.cr 
enc 
c-eA 

eCCl-:4 4,Cle CZ';A 
cc·ljlEP. 107F~ CICr. 

OCel~ 

~001~ 
0081(' 
OO~Ol 
COllie 

00182 
CPCA O~fI1C C!'81C 

COZAe 
rClIC2 

Lec (PJECT CODE 

ocezllc 

CCC2H 
OOCZ~f. ~IIDr. C~C6 

OC"ZA'= l2FF 
OOC2'2 47"(1 C2eE 

eOC20e 47FO CllA 

1)~(,2fC 91Cl It''C!i 
('I')e2E" "~I!e C3'7A 
CCt"2E!! 
OOClE! C;17F 70eo 
M02fC 47Ft) CH2 
OCt"7Ft: q!:~o 71)111 
0002F4 47ee; eOC4 

eC030t <;HO 7C1A 
C(r.'!CA 477e CIOC 

COC'~H .. 7FC (ICC 

O(l7ee 

t'C'280 

OOCC!i 
OO~80 

OCCOC 
~~338 

OOCU! 
0'\004 

(\CC1t! 
(It'l12 

0/,11Z 

'4! 
244 
?4! 
210t 
247 • 
24,. • 

L IPEr..OECE~TRV 
eLC ~,?,ARer,).·x'e6E~20' 
P.t.E "'02'770 
~VC IC2,AREARfG).DC1SP 

250 "'C12770 eeu 

2H 
26~ 
27C 
271 
27'1 
27' 
274 

2H WTO 

283 
284 

2f!t SUF 

AAL 'J.Tlr 
p. ~TT 

LA 
L 
LA 
H 
ClI 
8t.E 
xc 

EC:l. 

APE'PEG.27(AREARfGI 
CTREr.,CCUNTER 
CnEG.ICCTRIEGI 
CTl:EG,cn.NTER 
CfUNTER"3,X'06' 
IHT 
CCU~TER(41,CCUNTER 

• 

pelNT TC TEA~I~AL liST 
""S Ie R~CEIVEC FPr.M 2ll0-RR.EMQ 
PAAt.C~ IF \CT 
IF SC, WCVE T~E tE~JCE eOMTRCL 
C~ARACTER FOR T~E PRIMTER 

It.T( THE OLTPUT ~ESSA~E 

CHECK ~IO CCMOITICt. COCE 
REISSUE WRtTF. CCNTIt.UE 

peiNT TC NEXT ClTP~T ~ESSAGE 
UPOAH COUNT OF 

~ESSAGe~ SENT 
SAVE T~E NF.W CCUNT 
~AVE SIX NESSAGfS t!EEt. SENT 
IF t.CT, PCINT TO NEXT ~ESSAGE 
~ESET CCUNTER lC ZIERC 

C~ECK ~IO ~c~OITIC~ CCOE 
~EISSUf W_ITE CISCC~~ECT 

PAt;F. 5 

!Cl.ReE '5UH~Et. T F]OSEP69 le/Ct/lO 

Z811 LOOK AT A~swe~ LIST oEFCRE CHG~lR~ 

C~GNTPY A~SRlIST,SWLST,l,OISC C~ANGE C~NTRQL e~TE ~AlUE TC 

324 SNAP lor~ AT ANS~ER LIST AFTER CHGNTRY 

!3C WTC 'S~TEST ~AS SUCCESSFULLY CC~PLETEO' 

34': eLCH 

342 

35~ EXIT 
'157 

36:! TIC 
'!"4 

3H 

382 

'"4 WAil 

EC;U 

CLCSE ("VOC!) 

CLCS~ (SNAPDCBI 

Feu • 
l S.VEAEG,5AVE .... 

PElUPN (14,12, 

lTR 15.15 
!l WA IT 

IO'C '~Ir WAS ~rT GCOD' 

SIIiAP 

Ee:\.. 

~AITP 1,E(B.(CE(~REG' 

392 T~ Ilf(TVPF"l, X'C1' 
'''PTRTI\j 393 liZ 

~94 TESlecc!' Eeu 
'lIq!: T~ 

3Q~ P.t.C 
3q7 Cl I 
'lIc;e BE 

41)( 

Iol)t 
407 

ClI 
P~E 

• 
CH!tCIECP.,lC'7F' 
~LFRTN 

Cf:'CFlAt;S,X'Cr.' 
'ole, 

r: F C Fl AG S • II ' 11'1' 
wnl) 

CLOSE THE LINE oce 
CLnSE T~E SNAP DeB 

~ESTCAE REGISTERS 

EXCP lSSUEC 
ISSUE WAIT IF GOOD SIC 

LCOK AT DEC~LAGS 

WAtT FCR CC~PlFTI(~ OF (PERATICt. 

IS T~I'5 A ~FAO·OPEPATICN 
If t.CT, GO TC WRITE PCUTIhE 

WAS Ee@ Pr.STF.O H(P"ALlV 
IF t.CT, CHECK ~R~r.R 
ARE ALL FLies lEPC 
IF SC, CONTINUE NOPMAlLV 

WAS At. INV'lIO IC RECEIVEC 
IF ~(T, OISCCNt.ECT LINE 

1o0C; WTC ',M tNVAll~ 10 ~AS RECEIVfD' 

.. ne 

Appendix N: Sample Start-Stop and BSC Programs N-3 



PAGE b 

I (( [PJF(T (OrE Acrlll Acrp2 ST"l ~rLRc" STATE"'C~T F3CSEP~C; lC/(',1:170 

:.")~: ~ ~ p 421 aUFtT'j "QU 

4;13 Sf'<AF Ir=~,~F=CF,Sr.U~PI L(OI< AT ~"r.FLAr.S 

,~,')I" ;41- <:51'">, 7:'C" neco,: 4:?<: CLI "!r-CT'VPE+l,X'(l3' IS THI~ A READ C(I\TlNUE 
':'l('34A 477G (456 "'045C 43C RI\E I'IIIIISH IF I\(T, PRII\T ERRCII "'ESSAGE 
'lOC~4F <;! (' A. 7GI0 OI)OIC 431 TI' Gfr:SFIIISC.X'OR· WAS FR!lCR A nATA CHCK 
11C:'52 47f" C456 0'145C 4'32 P~r. C:I'JIC;H IF I\rT, PRINT EQP(I: I'ESSA(E 
M)I":'\5f SPAr: (PCA C'!;I' 1 (' 43~ L C Til EG, r. CbIllTf,R UPI)AH CCltl\ T OF 
000:l5A 41AA roc 1 00001 434 LA ':TP"r;,l(CTHG' ERRClIS 
Cr)O'if 5C ~c (fiCA 0("1110 4'3r; ST C TREG ,cn;,.. TER SAVE I\EW C(U~T 
O')OU <;5('2 ceco llCS13 43~ rLl crU~TER+3.)t·02· IS CC!UI\T CF ERRORS TW( 
COC'36~ 4780 C456 0040;( 431 ~r.:L C:I!\II~H IF S(, WIIITE FRRCR "ESSAGE 

43<; QFH "'Yr.EC~,TP,"'F=E 

'JC031C 4HC C2<jA CC2A(' 44~ TI( O'E~K ~IO C(1II0ITI(1\ CCCE 

cooec 'l17" 10('0 I"OCO(, 44 ~ WRHTN T", ~E'r.<;OECP.,)t'7Ft W 6S HB P(S'TEI) NCR"'lLV 
00C3S4 471'0 C42C 00432 44<; RNC WPFRR IF NCT. CHr.;CI( ERRCP 
CCOee 9~OC 701S 000111 45!: ClI IJECFlAGS,x'00' ALL FLAGS HPO 
~;(,3ec 47P<; CCC4 000'l4 451 BE 4 ce;) IF se, CCNTI1I:UE NOP"AllV 
O~O<jc 'i51e 7eC5 ooccr; 4'i, ClI I)ECTVPE+l,X'lC' IS [PEPAlION wRITf CCl\l\ECl 
0,)O'l4 477C CICC 00102 4'i~ ~NE WTO IF II.CT. CISCONNECT Tt-e llto/E 
"O('3<; I' <;~C(' 7(18 oCOle 454 (,L1 I)E(FLAGS,X'CO' WAS .. ACK RECEI~EC 
I)"C3<;r 47AO C3P6 OrBer 4'i~ BF ~fTlIIlr>l IF 'iC, CHECK FeR SECONC TIME 
O')03A(' ~P5( 7('14 C'C~14 45~ L ARFG,OECE,.TRV PrINT TC TERI'III.Al LIST 
1)!)03A4 415~ crcs OO')OS 451 LA APf(;.SCAREC,) prINT Tn ~EAn-IN-Ao1EA 
OCC'''Ae rSC2 51)(0 C8111 OOOC~ O~lllE 4'i C CL(, ~1~,APEGI,·X·C~OQ30· It.S IC NAK Rr:CE IVEt FII(M 278C 
('1)1)3AE 4711'1 OB6 O!'l~E\C 459 P,E QFTURr>l IF SO. CHECK FeR SECO,,"O TIME 
C!)Oe2 C51;2 ~coo CIIIB OCCCC eCI'21 4..,1; CLC 1)13.AREGI.cX·E&F63C· WAS Ie NAK P"CE IVEt FRel' ~l1C 
('OC3Be 477~ C3C4 I)"'~OA 461 ef<E FINI IF NOT. CHECK FOR Ito/VALID 10 
cooee 46l PETlIIII. Fe\; • 
0003B( ,RA~ CIlCA C!'Illl/' 463 l CTREG.CCUNTER UPDATE CCUNT OF 
I;C'J3CC 414A COcl 0')001 464 lA CTREG,lCCTREGI TI"ES ~ECF.lveC 
0003C4 50Ae CPCA (11)81" 46'! ST CTREG,CC~NTER SAve II.FW CCUNT 
')')r)3C p 'l"C2 (,pro 0':1' 1'3 4~~ CLl C(,LNTER+3.X·02' HAS THS I!EfI\ IIECE IvEr TWICE 
:lC03CC 477C C12A (101'30 461 BNE wTC IF NCT. REI'iSUf. WRITE CCNNECT 
1)003C( [703 cer:A CPOA OCS10 O"tlllC' 4~e XC crU~TER(4).CCU"'TER RESET CCUII. TEA T( ZERe 
1)!)(1~D~ 47F(J CICC 0("11)7 46<; f3 './TO OISCrll.I\ECT T .... E Llt\E 

00'l~C~ 471 F ltd FeU 

"7~ SII.AP lr~7.MF·CE,snU"p) LCOI< AT TI"!: ~el\ SE 11\ T"'E CECI! 

')')031'8 951') 7('1 B (,0011! 479 CLI OfCFlAGS.X'll)' WAS AN Ir>lVllIO 10 RECEIVEC 
JC"'''H 471C CICC OOlO? 4QC I!II.E liTe' IF IICl. OISCCIIHCT T ... e LII\E 

4112 WTC 'INVALIC 10 RECEIVEO-~OTHtNG TRANS~ITTEO T( TERMINAL' 

rl)Clo2F 41F': ClE6 COIEC 4<;2 SIIAP 

PAGE 7 

U~C CeJECT rODE AOCRI AOOR2 ST"IT ~rLRCE ST6Tf"''=1IT F3CSEP~9 lC/I)H70 

01)C4~2 4'l 4 WP~C;R !'eli 

49~ SI\AP IC-II.MF-CE.SCu"PI 

!)r"r: 4 4C «;501 1010 orCH SC2 ClI r:JECSFNSC.X·Ol· WAS ERRCQ TI"E CUT 
1J0044" 417~ (;451'1 C(l4SC <;')3 ~II'E FINISH IF NCT. PRINT ERRCR MESSAGE 
O,:,r.4"!' 'iPAC (eCA C('!'lC <;;4 L CTREG.CCLII'TER UPDATE CCUNT OF 
0('r)44C 41AA OCCI (lOOCl '50'5 LA CTPEG.lCCTREGI ERRCRS 
01)045C ~CAC CI'CA C0S1(" <;1)(: ST r.;TREG.CCLNTEP SAVE IIEW CCUI\T 
0')('4~4 «;<;02 cec!) C~~13 'i('1 ClI CClJ .... TER+3.X·02· IS EIHlCIl CCUt\T 2 
f\"r.4~~ 414<: ,=000 C000r 'iJII ~l )c'l, IF I\(T. REISSUE CPEIlATICN 

"lC FIIIIS .... WTC 'FRRf" C.N"'OT e,= HANOlEC EV PRf:G!UM • 

')t:'C4t'F 47Fo" r77A ('1)2111) 52C elrC;F 

N-4 OS/VS BTAM SRL 



::(,C4Pr. on1Cl 
0!'{'4fIF F~C.I!C C;f24CCC;E Z40 
Me4A'! 1'!2t 
:)oeloAl 02 
~")(l4AF. E?C.I!CHZ4CCC;eI'40 
(,OC4(C I~U 
C(lC4(;: CI' 
0OO4C~ BceCC;E24CC9E240 
COC4CP 15H 
OCC40C C2 
CM4ef BC EC c;e 24CCC;E ZIoO 
OO(l4H 1c Ze: 
CCC4H C2 
0OO4FC; BC eCC;E 240CC;f24C 
001"'S11 152e: 
OOC51~ CZ 
0"C514 F.~C8CC;EZ4CCC;f.Z40 
O(lOO;~C 1526 

OCOO;~C 

cr05~C FF 
C,)C,)31 COOOOC 
O~05~4 C2 
OCI)!,:!!: C4 
OOC!.3e: C3 

lCC CfJECT C(!OE 

Ot;C~!'l CC 
OOO~H coeocc 
00053!! ez 
OC05:!C lC"'O 
00053E CC;CC;2D 
000541 e(1 
00':1542 EH62C 
00Oo;4~ CC 

OOC54E 
CI)C,)41} H 
O(l(,54e; C(,CCOC 
0r.C0;4C CZ 
Me!)4C ('c 

OOC54E C4 
{lCCS4F C(1 
COC55e CCCCCCCC 
0005~io Cl 
'1"lC0;5~ 2C 
(lOr-55t CC;0e;107C 
01)(,55A Cl 
OO(,!i~l' HF.HC7(' 
I)C055F Cl 

AOCAI ACOP2 

CCCStC OCCCOOcr.OOO('OCOO 

:>OC6[C 
'~C6CC 
OI)C6F C 

0~r.6FC ce 
0~C6f1 CCCCCI 
('oe6F4 CCCC 
,"(\~6Ft 1CI.:'C 
Ct:Cf>F F ~~r."I0CI) 1 

t:OCHr or 
!)"~t"C If! 
~OOHE FF 
OCC6FF·OC 
C~ClC(, cr 

522 PIIINT "EN 
52~ OUl"SG DC .·0227C1· 
5210 DC C'lHS IS TEST /IIIeSSAGE l' 
52~ DC lC'1526' 
52f: CC .·OZ· 
521 rc ~ ""'IS IS TEST MESSAGE 2 
52e DC lC'1526' 
~2e; r.( lC '("2' 
53!: DC CITHS IS TEST MESSAGE 3 
~31 DC 11'1526' 
o;3Z OC lC"02' 
53'3 Dr. (ITI"IS IS TEST I14ESSAGE 10 
0;~4 DC lC'1521>" 
'.:30; CC II'C2' 
53e: OC C'THS IS TEST "'ESSAGE 5 
~31 r.C lC'1521:' 
531! CC 1(IC2' 
o;H CC C'T"IS IS TEST /IIIESSAGE 6 
540 CC lC"1526' 

510Z ••••••• $ ••••••••••••••••• ~ ••••••••••••••••••••••••••••••••••••••••••••• 

0j43 • • 
0;410 • IF TH t..~EII IIjISMES T( f)lFCLTE TMIS PP(GIIA,.. MF. "I.ST CCCE HS • 0j45 • CFlII"lST "'Ar.~n TO I-ANrLF THF 10'S OF MIS PAU ICUlU TEAII4"'AlS. 
'!4t • 
547 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

54«; U.Sllll ST OFTPIIIlST S~lST.A~.4.C.2.107C.(CC;CC;2CI,(E6E62CI 
~r;c+u.sAlI5T OS OF PUT C~ FUll WCPO 80UNCAIIY eCCl 
551+ CC lCl1"FF' 10ENTIFV AS SWlST O~Ol 
552+ DC lCl3"(1" PTA TO ""'CHING SECUEHE 'lOCL 
553+ DC Mll' 2' ~UMPEA rF LIST ENT~IES CO(,L 
'554+ nc '4l1'4' HTFV LENGTH ::O(ll 
5~'5+ CC ~ll'3' PEAt-IN-AAEA lENGTI- ')Ot:'l 

PAGE I 

ST"T F3CSEPe:9 lrlOtll0 

'i'St+ 
'S0;1+ 
551!+ 
'55e;+ 
56C+ 
561+ 
562+ 
563+ 

565 DUll 1ST 
566+01HLI ST 
'itl+ 
0;611+ 
':6«;+ 
5"7C+ 
'571+ 
0;72+ 
57~+ 
~7lo+ 

S"''5+ 
57t+ 
577+ 
57h 
57C;+ 

5111 IUIIEa 

583 "VC(!! 

5A~+. 

5Se:+· 
587+ 
S88+MYCC I! 
5ee;+ 

'5C;~+ 

~C;"+ 
o;q,:+ 
'iqt+ 
':97+ 

e:01+ 
~"2+ 
tl)~+ 

t':io+ 
tO~+ 

CC 
CC 
CC 
DC 
CC 
DC 
DC 
DC 

~ll'O" NC. PoF DIAL DIGITS 
lCl3'(" IIEAC-IN-AAEA 
Mll' 2' 10CCUNT 
lCl2'1')7C' 10SENT 
lC'0900 2C' AUTMrRIZEC SEQUENCE 
lCll'O~1 CPNTllrl ~VTE VALUE CF C 
1('E6E62[' AUTHOAIZEt SEOUENCE 
lCll'OO' CC~TACL eVTE VALUE (F ~ 

'~~l 
OOOl 
~CCl 

OOOl 
oeOl 

MOL 
OO"l 

O'Ol 

DFTII-'lST S~lST.~0.5.0,1.20,10C;Ce;lC7c.ll.(EtEtl01C.ll 
OS 
rc 
DC 
CC 
DC 
CC 
DC 
C( 
roc 
CC 
DC 
DC 
OC 
CC 

[C 

OCB 

ellG 
OS 
eAG 

r:'( 
r:'( 
r,C 
DC 
cr 

CC 
DC 
DC 
DC 
CC 

JF PUT (~ FULL ~C~D 80UNOARV ~(,:,)l 

IIll"FFI ICENTIFV AS SWLST '-'COL 
lCl3'<J' FTII TO MATC~ING SECUE~C~ 1)00l 
~ll' ;1' "U'PEP CF LIST ENTIIIFS ,)~CL 

Hl1' ~. EHPV lENGTH ,)COl 
tll1'4' AEAC-I~-AAEA LENGTI- ~OOL 
Hll'C' t\C. I'IF DIAL DIGITS OCOL 
lIlio'('1 REAC-I~-AREA CCOl 
IoIl1'1' ICCr.UNT OCOl 
lIlI'ZO' IOSENT CCIll 
x'09co107(" A'HHOAI ZED SECUENeE O(lCl 
Ylllli Co-TRCl 8YTE 1)000l 
X'F6J;6107C' AUTHORIZED SECUEPlIeE OOCl 
Ylllli CC,..TAGl AYTE OOOl 

1e('F'0' 

CSCRG-ClC,DEVD-8S,".CAF-IA.WI.CCNAME-B277COt:1. 
lEAp.-EAPelCCK.EPOFT-TC 

CATA ceNTROl BLeCK 

.-20 TO Ell~INATE UNUS~O SPAC'= 
I)F (AlGIN ('N ~OQD 8CU~CRV 
.+20 TO CIIIGI~ GENEAATION 

cc~ .. aN ACCESS METMCO INTERFACE 

AllC(l1 eUHC 
aUClI I!t.:FCI! 
Al2101 eUFl 
I!l2"00010CCC(,C(,0~~~" OSr.~G 
Actl IOeAC 

F(UNOATICN ElCTE"~IC" 

~ll'COOOOOCO' PFTEK.8 FAlN.t'IAIICI-Y 
Ql1'00(111CeO' ~TA~ EPOPT CODE 
All(2551 8TA,. PUFFER ((UNT 
All (CJ 
8l1'000COOCC' AECF/III 
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LfC CPJECT cnCF 

~')C7('4 
.~~C 7r( 
t:~(7~C 

conc F 

C''''C"'lf 
C~('114 

1)0071~ 

CC1'71t-
OC07!1C 

CCC74C 
COC74C 
.,0"744 
CGC74~ 
0"C74,. 
((lC71. F 
~~r::14C 

~':C7~C 
(,';CI':4 
":C75e 
C~C75b' 
O':'C75C 
CCC7"!C 
eCC7 "!E 
OCC7H 
00C7f.4 

C~':'7"!f 
':"C7~e 
C(C7f f 

ClFZF 1" IFCC4FCF 1 
C'l 
CI' 
~O20 

O"OCflCPC 
ct: 
Pt: 
CrCCr:r:(CCI'OCOOOO 
r::CCCC(CCOCOOO(lO(! 

crcco~r.c 

CO 
(3 
CIC;C 
CU'''Cf.OC 
CC''''CC"!H 
ccrcoc"c 
CCCCC~JC 

C""l 
CCCC 
CC 
CC 
CCCC 
caccccoc 
CO,)CCCCC 

~(~7H C(,':" 
C::>C7~A cor'" 

Lee C"JECT creE bCClIl 

';,)C'7H ~r 
CCr:7H cecoc 1 
CCC77t: C('Ct; 
OC C77( 4CC~ 
C~C774 CCC"COOl 

CCC77/l 'X 
OCC77~ CCOOC1 
GCC77e 54 
COC71C CCCI'!CC 

aCC7SC e7r'!Clr:7E2E~4C40 
00C7PI' 02 
cocne; CC 
I)OC7e~ CC2,) 

::OC7ec cr 
COO7ec co"r:o 1 
OCC7CiC CCCCOCCI 
caCH" CCC~ 
C!)C1c;~ CHC 
OCC7c;e CCCCCCCC 
COC1c;C C Ot:l('l(l co 1 
·'JOC7AC cr 
CI')O'7Al cceoc 1 

N-6 OS/VS BTAM SRL 

bOOR2 

FlOS~P~~ 'C/~tI7C 

I:~t+ CC AU( 01 EXl ~ T 

"':Of+· FrU~DATIC~ BLeCt< 

~IC+ DC CLP'R271IJCC1' r,r:~AME 

I: 11 + cr. "ll'':00CJC10' O~LGS 
"'12+ r.C P.ll'r:OOCCCCC' l'::LG 
61~+ DC ~L2'OOICC(CGCC10CC~C' "'ACR 

~l~+· foTAIi I~TEQFACF 

f:lH nc A (FRRBLCC~ I CCPLERR 
fole+ r.c "ll'0.COCCOC(' MCCE 
"l~+ DC BI I' 100CI'(1('O' "AS,ceDE 
t,2C+ OC XL26'O' CCNTROL CHARS 
t:ll+ r::c 4Ft 0' RESERVED 

foZ4 REAC "VC=CP.,TT,"Vr:CP,lNAQEA,40C,A~SQLlST.l,~FcL 

1':125+ CS .,,, 
~26+"\'r:ECP. rc AIOI EVE~T CCNTRlL PLCCK 
627+ r.C FlL 1 '000' 
62e+ rc All (31 lVPF F lHC 
62e;+ nc AL2(4001 LFNGTt" OC(B 
63~+ C( "IIIVrCB) eCB ADDRESS 
~31+ CC A(l'4AQEA) AR F A AeCRESS ca':'p 
~32+ CC A «(\ I ERRCR INF(1. FIELD AC(,)~ 

633+ r::c AIAt\SRLlST I TERMINAL LI ST ACCRESS 
634+ CC AL 2 ( 11 LINE NUMPIOR 
O~+ CC Al2 (~I R"'SPC~SE FIELD 
t3t+ IX All (:.' I TP-CP CCOE 
f31+ ec All (0 I ERP(R STATLS 
t:-3P+ DC Al2(0) CS\oI STATUS 
63~+ r( Al4(CI CLRRENT ACCR LI ST PTR 
64C+ DC AL4(C") CUF'RENT ADoR POLL PTR 

642 S~.FCCP 0(1' CSCRG~PS,RF(FM=veA,MACRF=W,~L~SIZEz16~l,LRECL.ll5t 
OC~AM~·S~AP~w,DEVO=PR 

':44+. 
t,4S+. 
t-46+ ('RG 
MI+SUFrcp CS 
f4e+ eRG 

CC 
OC 

C~TA CONTRCL BLreK 

.-16 TO ELI~I~ATf UNUSED 5PAce 
~F ORIGI~ eN \oI~RC BeUNCRY 
.+16 TO ePIGI~ GE~ERATIC~ 

PRI~TEP DEVICE I~T~RFACE 

~ll'OOOOOOCCOOOC~OOO' PRTSP,r.eVT 
H'''' 

C('~~(~ ACCESS MET~CC INTEQFACE 

ST"lr seURCE STATEME~T 

~5 '7+ DC ALl( 0 I I'LF"C 
e.5e+ ec AUllI eUFC~ 
65e;+ CC ALl(e) eUFL 
~6C+ DC eL2'010COOCOCO~00COI)' DSCPG 
6~1+ r.c A (11 IOBAD 

663+· FCUNOATICNEXTEh5IC~ 

~65+ rc ~ll'COOC(,CCO' eFTe~,BFAL~,HIARC~Y 
6e.~+ !:C AUIl) EceAD 
~67+ CC Bll '010 lClCO' R EC'F'" 
66e+ IJC AL3(01 EXlST 

67(+. FCUNDATION BLOCK 

~72+ c(. Cl"'SNAP51o' (,C~A"'E 
67:>+ 1)(. ~Ll'000CCCIC' CFLGS 
~74+ DC ~ll'CCOCr:coo' l"lG 
~75+ IJC ~L2'OOOCOCCCCCIC~COO' "'AC~ 

~77+· eSA,,-~pA"'-CSA~ THERFACE 

67<;+ rc ell'OCOCC'CCO' RERI 
68(+ DC Al~(l1 O'ECK, GEPR, PERP 
~R 1+ CC A ( I) SYNAD 
6l!2+ CC H'C' CHCl, CI~D2 
68~+ DC All(16321 PLKSIZE 
1'>84+ ec F'O' WCPC, wCFL, CFFSR, OFFS,", 
f!l~+ DC A (11 IoeA 
~'H,+ CC All (0 I ~CP 
~e7+ CC AU( 11 foeR, Erf!~r. 

F3CSEP69 1C/06/70 



COCH" eec('ceCl 
~r(7H ceel:' 
C007U coo 
CC07H ccccccri 

eeCHC 
OCOU-: C1 
eCCH1 CC 
OOCH:2 U 
:::"(7P? 2C 
COC7elo CC~CClO;E 
n~(nf cccccet:'c 
~('eHC COC(C7CC 
00C1(C eCCCC5:!C 
oenc" I)CCCI0780 
CCC1C" 
CCC1C" a{' 
OOC1Cf 

l(C QeJE:CT COtE 

OCC7ce 
CCCJllC cec{'cccc 
C{,Cs11o 114C 
CCCOO~ 
COCI)Ct: 
COCO(7 
COCCO 
ccccce 
r.cr;cr.c 
cocece 

c~~('~c 

(CO{,l" 
OCCC- 1" 
':'C001" 
CCOO 11! 
OCOOlA 
CCeCIC 
eC{,02C 
CCr.02C 
COe021 
CCCC22 
COC(l2~ 
c~r(l2" 

r::OCC'IC 
ecce lC 
CeC024 
COO024 

e"CC2E 
('e(OH 
CCCO~C 
COCO~l 
00CO'!2 

00C(,2£ 
C(,{,02f 
00e02_ 
CCC(,2C 
CO{,C2C 

AOOfl1 AOOA2 

~91+ 
1-«;2+ 
f9~+ 

(:9"+ 

DC AliI Eoe~ 
CC 104'0' OlfiCT 
OC Al~(1251 lflECl 
CC Al11 CNTPl, NUT~, PCI~l 

SNAP cce.SNAPCCB,10·1,~tATA.I~FGSI, 

~C;l+Sr.lH 

1:<:"+ 
t:c;lC;+ 
1~~+ 

701+ 
7~2+ 
71:':+ 
lC4+ 
7')~+ 

7Ct:+ 
7C7+ 
HE+ 
lce;+ 

snIT ~ClflCE 

111 SA'fE 
712 CCU,lEP 
71~ OC1SP 
71/0 APEG 
715 OCePEG 
lH cecePEG 
717 CHEG 
71E APE APEG 
71C; eAHREG 
72C SAHPEG 

722 

12/0+· 
72~+· 

721+IM~cce 

72«;+· 

131+ 
132+tCEI'lFM' 
H:!+OCePlFCP 
13"+OCPeLFl 
135+CCECSCPC 
13t:+Cce ICI!H 
131+CCE"1APC 
BE+CCffFlflC 
7?C;+C(eFflfI(F 
74C+CCffLfrT 
741+ 
742+CCeFXl~1 
74~+ 

74"+CCH E'llF 
710 5+ 
'''t:+CCEF ICP)! 

14 C +. 

151+ 
752+CCHCt\A" 
153+0CECflCS 
75"+CCElflG 
155+0C!"'ACP 

757" 

7'5e;. 
76C+CCE11CT 
7bl+CCE"A(PF 
76~+rCl:lflC5 
76:!+CCH ee_r 

STCRAGE·IA~SRllST,SOUMPI,~F.l 

!:5 OF 
OC Al1111 IC NUIIIBfA 
CC AllH'1 
DC Al1113"1 CFTtC~ FLAGS 
CC Al11321 CPTleN FLAGS 
CC A(SNAPOCBI Dce ACtRESS 
OC AICI Tce 'OCRES~ 
CC AI.+41 ACCflESS CF SNAP-S~CT lIST 
CC AIA~5AlI~TI STAATING/E~CI~G ACCRESS 
DC AISOUlilPI STAPTING/ENOING AOOPESS 
CPG .-4 
r.c )(tAO' 
(fiG .+~ 

PAGf 11 

STATHHT F3CSEPt:9 lC/Ct:/70 

CS 
CC 
DC 
Eeu 
EOU 
HU 
EClU 
Eel 
EQU 
Eel 

Deer 

CseCT 

(fiG 
OS 
O~ 
r.S 
OS 
CS 
CS 
CS 
05 
OS 
C~ 
OS 
('fiG 
t'~ 
Cr«; 
CS 

OR<: 
CS 
CS 
OS 
OS 

C~G 
r,!' 
OS 
1)$ 

OS 

1f:1F'0' 
FI{,' 
X'1140' 
5 
~ 
7 
lC 
11 
12 
l~ 

SAVE AREA 
C(U~TER 

OCl,SPACE 
RfG USEC TC PCINT TC CFTR"'lST 
eCI! flHISTER 
CFce REG1STEfi 
CCUNTER flEGISTER 
"'fSSAGE AREA flEGIS1EP 
BASE AEGISTEII 
SAVE AfiEA REG1STEfi 

OEVO-BS,CSCflG-BX 

C(B SV"'BCLIC CEFINITICN FOR 
P.TA'" LINE GfiOUP 

eTA'" l1~E GfiCUP INTEPfACE 

l"AOCB+2C 
OAll 
a 
al2 
Jll2 
a 
OH1 
H1 
All 
All 
All 
A 
lI-ACCB+2f 
~ll 
II-ACCB+:!t: 
Bll 

FCUI\CAlICN SEFOflE CPEh 

1 .. .cCB+/OC 
ClP 
Bll 
!Ill 
Bl2 

FCUt\CATICN AFlEfI rPf" 

H~CCB+"O 
H2 
IIl2 
OPll 
A 
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l C( r"t'JHT Cfr:'E ACCR1 ACI)Rl 

('~Ct:~C 

(':'CC'~( 

CCC03lo 
00('1)';'4 

,:rrC~E 

O':'CC~o; 

Cr('C?A 
OOC0?P. 
r:'OCC3( 
CI)C(~C 

00C0:>E 
'lr(C:>F 
r':';C( 4e 
CC(042 
(,CCC Io 4 
r::()CC4~ 

':::OCClot 
('('('rio "7 
C~t:'04E 
C(,(,C4Cj 
C(,(,CIo( 

Uc-C4F 
('Occ~c 

Q"T ~rlO(C: STAH""!,'!' 

164+CCFIIFH CS OA 
H'+OCHFI1~ Co: ':A 

161+. f TAli TNTERFACE 
76E+ (IIG nACCI!+~2 
1t>C;+(,CEl EIIP OS A 

771+0(£)"'CO CS P.ll 
l1i+Or.ellccrF CS HI 
77:!+C(H~R~~ OS Cll 
171o+C(e(l~"PT OS Cll 
77!:+Or.P.F. n~)( OS Cll 
116+0(P.E ~STX OS ell 
771+['Cp.eSTO O!' Cll 
l1P+rCeeSETlI CS Cl1 
l1C+CCE" SAl"(" OS Cl7 
1R(+CCfPSAl'l rs eL2 
lA l+CCEe ~FH OS Cll 
1Ai+CCEE5~~1C r.S Cll 
7P.~+OCEE~ET!' CS Cll 
184+[,(EEHlE rs Cll 
78!:+CCP.E SECT OS CLl 
7R~+OCeE~Svt. CS Cl3 
7p.1+cceeSCH OS Cll 
18('+creE~SAIC CS Cll 
"78<;+ccee~R"1 CS Cl7 

1~1 IECTCfCP 
l<;l+IE('CECF OSECT (eCB ~l""Y SECTtCN 
193+· 
194+· 
1~5+· 
lq~+* 

l en+* 
19('+* 
19<;+* 
POC+* 
'301+· 
802+* 
AO?+* 
8(14+* 
80~+· 

1I0~+· 
PC1+. 
80('+* 
110<;+* 
A1C+* 
fill" 
A12+* 
Al~+* 
"14+. 
P1!:+· 
PH+* 
81'" 

11 

II! 

lC 

STANCAII( EVENT CCNTROL 8lCCK 

+----------------------------------------+ + 
CPfRnl(N T'YFf AREA LENC::H + 

+-----------------------~----------------+ 
+ CN-LTt.F + + 
+TER"I~6L + ACCRESS CF DCB + HST + 
+----------------------------------------+ + + + 
+~ESf~VEC + ACCRESS CF AilE. + 
+----------------------------------------+ + + + + 
+ 

SHSE BYleS 
1 & 2 

RESICUAL CClH 

+----------------------------------------+ 
+ + 
+ C(""Hr , 

ceDE + 
.rr~ES!' rF TER"It.AL LIST 

+----------------------------------------+ 

lr( OPJECT CIJr.~ AOCA1 AOOA2 ST~T snpCf STATE"En 

N-8 OS/VS .BTAM SRL 

81(1+* 
"1<;+* 
112(+* 
821+* 
e22+* 
e2;!" 
('21,+* 
A2!:+· 
flU+· 
Ell+* 
8ZP" 
e2C;+* 
II~C+! 

P~l+· 
831+* 
R~3+* 
834+* 
8;l~+* 

83H* 
('31+· 
II"E+* 
83<;+* 
114(+* 
1141+· 

31 

+ + REl.TIV€+ 
+ STATlS + LTt.E + ACDRESS + VIIC/LRC 
+ Fl'r,S t.U~aEF + PESPGNSE+ IIFspr~SE 

+----------------------------------------+ 
TP-CP 

+ ((OE 

+ 
ERf'rA + 
STATU!' + 

CS" STAllS 

+----------------------------------------+ 
+PF~FIIVfO + 
+ + 

.C~~ESS OF CUP~E~T 
ACCI'I;SSTNG ENTRY 

+----------------------------------------+ 
3t ... PfHA~EC + ACCRfSS t~ CURREt.T 

pelllNG ENTRY 

lot: 

44 

+----------------------------------------+ 
+ + + 
+PESFR~Fr. +Pf.~EP~FO + .PITE AREA LE~GT~ • 

+ 
+----------------------------------------+ 
+ + 
+I<E~FR~FO + 

+ 
ArCPFSS (F .. RITE .RE' 

PAH 12 

F3CS~P~C; 1C/~~/l0 

PAGf 13 
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lC( CBJEO (OOE 'CCPl ,roil? ~T"'l 5ClR(E SUTEftEP F3CSEPtC; lCICf/70 

COOl)OO @1o:!+CECSCEC@ O~ IF STAns Fl'G + 'llCPESS CF TH leI! 

Ccr.CCIt @1o~+rfCT'fPF os it" (PEUTJrti TYPF 

COcc,e~ elo'7+0EClt.Glt- os 1'- 'REA lHGT~ 

ccr.OCI! PIoCj+CECCH 11 CS OCll Rt:'SfPVf[' FCII Ot¥-lINF TEP"'N'l lFSl 
COOOOI! @5C+CECCCB'r. OS IF 'tORES~ OF (1(11 

c('eoce @SHCHUE' CS iF 'CDRes~ eF UF.' 

COCOle 8SIt+CECSENSC OS Ie 1ST SEt·5F lIYTF 

000011 I'SHCECSEhSl OS lC 2NC SEt\H PYTE 

eoc012 t!se+cECC Clt.T os It- RESICl.6l (rUNT 

COOOllo e6r.+cECc "(CC os OCll (C""'AhO (COE 
COOOllt 861+CECEt.HY os IF 'CORESS OF TER"'INAl liST 

OOOC~I! 864+CECFUGS OS lC STAT~S flAGS 

OOCCIC; e6t+CEClIl" os lC IIEUTIVE liNE "UfillIER 

000C1' eU+CECIIFSP'" os It- RESPCt.SE FIF.lDS 

CCCClC nC+CEeTFCCC os Ie TP-CP ceDE 

oeOOle 812+CECEflRST c~ Ie ERROII STATUS 

OOOOlE 1!1II+CECC S .. ~l OS It- Csw STATUS 

00e02C eH+CECHIIFT C!' IF 'CCRESS OF CURIIENT AOCfl~SSI~G F.~lPY 

00C024 878+0ECPClPT OS IF ADDRESS eF CURRENT P(llll"'G ENTII" 

00002E AflC. O!' 2C RESERVED 

ceeeH P82+0ECHt.G os It- WRITE AREA lENGT!04 

O~OO2C P81t+CEC",lIfj I)S IF ACORESS rF WR ITE AREA 

ee7 ft<C 
ccceLE ceccoc I!lIe -lI'~ri-'HI(" 
c{'opte EHtlC B8e; -X'EtE62C' 
0!:'C8lE CC;CC;3C IIQC -X'cqOq:!c' 
OCCl!21 E6H:!C 'len -X'Et:E6:!C' 

CIICSS-IIEFEIIE"'CE PAt;F 

sY",eCl I.e... VALUE DEn. REFEPEt..eF.~ lC1Cf:1'70 

'NSRl 1ST O()CCIo {,OO53e 00550 01110 C2C;t: Cit 0311 C'"Ie; 06:!3 0'7C"i 
ARF.AREG cecd {lOOCeB ot"ue 0222 C?:!2 lot: 025e CU8 oue 
'PEG Oc~OO 1 000005 OC'714 OlcH 01C;2 C7 C2C1! 02103 021t4 04')6 C457 0457 0458 046C 
eA"iEIlEG CClOCI CCOCCC OOne; OCCICI OlCO 
eeGI" CCCCI OOOOAO 00172 0134 
Bl FII Tt. O(~PCl 0~0338 OCIo21 03C16 
(leSE CCCCI Q0028C' CC310C 031!2 C52~ 
CCUNTEP CI~CC4 OC0810 OC'712 C26C; 07.11 cn2 t:274 r.274 04:!3 0435 0436 04t3 0465" 046t: 04t:e 04U 05010 0516 

0507 
(TflE(; CCCCI ~OOCCA 00717 oue; C21C ((1(' C211 CIo?3 ')1o:!1t CIo31o 01035 OIoB C4t4 0461t 01tt:5 C5CIo C5Co; 05C5 

0506 
CCl!l!flEK ceCCl otCC20 C~'J3e 
DC8BS.KC 01)OC2 01)004(1 0077e; 
[CI!I!S.I<I CCCC2 OC~CIo2 CC'7EC 
OC8BSClE oeCOl 0000107 (1)7810 
[(I!(lSE~C: CI~CCl OOOCItIt C071!1 
tC81!SECT coon 00bC4f1 CC7e~ 
r.ceeSETI! OICCCI oc('r4~ OC11!:! 
C~8I!SETX oeocl 000C3F 0C711! 
[CB8St-AI< CI:)CCI OOCCIoS OC71!2 
DC.-8S(Nl OCC02 oeOCIt( 00787 
[(1!8SflSV CI(:OCI 00003A C':77? 
OC88SIIVI 0100C2 0000,)" OC7I!Cl 
cceess.1< CCCC( OOOCIoE CCHE 
C(peSSTX OICCCl 00003r OC7?t 
cceBSSV, olecc:! ooecltCl onl!t: 
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OCPPSlC:lI ~CC'::l COI)C~!, C('111 
"CP.P~lSX (,~CCI O(lO(,3C C -::11~ 
C(ff.~IoPl t'Ct:CI I)OOC31l (1'174 
CCfPL FCP ~CCC4 ':'('.0(14 c"r~~ 
I'1C~PLF('T COC(,I (I(,OC22 CC74C 
cr"Pl fl (CCO 0"(':'11'1 CCi?4 
CCPPl'fNC C(lrCl oo~rl4 CC7~2 
CCP(\C~A" ecccII !,('CC'28 ('''7':2 
C C PC E l' AI: C(,CC4 O(lOC2( (,C763 
CCBOEHP e':cCl (l0I"(lIC CC744 
I1CI!CHRG Ct:lcr2 CC 01' 1A OC73S 
!:CPF ICex crcCl 0'J~024 t:C'14f: 
oreFRIICP cceel N'C021 CC7!'C; 
CCI!flIl5l CCCC4 OCC(,24 CC742 
cceHIARC ('''cel O(lCC2C CCB7 
CCPlflG CCCCI CCOC'31 (,(,7S4 
CCPlflr:S r.OCCl cccr2C OC7f:2 
CrIlICl'Ar Or-CC4 OON'le CI)7?f: 
CCHEII8 C('CC4 OeOO:'l4 CC76C; 
OC('~A(R t:'OOC2 ~00C~2 CC15S 
CCB~A(IIF 0(,CC2 000(,2A OCUI 
CCIlCH(;S ':'C(,CI (lCCO~C N'75~ 01?? 
ceBRE'C crCC4 COOOO CCU4 
CcoRE(; OCGCl O(lOCCf: CC71S OIC I CICl: 
O((lTICT rCCC2 00"C28 CC7tC 
ce~wll'H ('Icee4 oce('30 C07t:~ 

cel!XCCI:E CCO(,l O"(,C?~ 0':772 
c(('nfCE C~CCl (1""1'38 CC771 
cr 15P C('ICC;: OCCEl14 (':11 ~ ~24l: 

CQCS5- REFERENeE PJGE 2 

5v~PCl lH VALUE CEH PEF,=R E~CES lO/CU70 

CF.CArIlPl COCCI, (\('~C20 00876 
C';CAREA CCCC4 coocee OC(,S2 0207 
CF.CPPEG OOOCI OOOOC? COIl: ('IC' 2 C 1 C'7 C?1!7 
,."r,(PIccn ccoel OCI)(' 14 ocet:( 
C"CCClNT (,OCC2 OCOC12 eeESE 
C''CC5105T cece2 OOCOI" 0(\P.74 
OfCt::CEAC 0(,CC4 OOO(,CP cee~e 
CFCE~TRV COCCI, 000C14 "r:l'l:1 01c} C243 (4 ~l: 
CFCERII'ST nccel OCCCIC cce72 
CfCc:ur~ ~~('el OCOCIP OCI'64 C~C:7 C4(to e4!:(' 0454 C47Q 
rCn~(H COCC2 OCO(lC6 C':l'47 
[Eern TT cccel OO(,OOP ('('!!4C; 
OF(HlPT (,OCC4 CCCC24 C':P1E 
[HC;F~Pt. .('crC2 OOCC 1A UfH 
CECRl~ "CCCI orCl)lq Ct:H~ 
[FCHEC!! rceC4 oooroc .OCf4~ C3c:~ '::448 
CFCSH5C CI)OCl "COI'IC' C(854 C4?1 C~C2 
CECSHS I "rcel OCCC 11 oeeSl: 
CFCTPCCC c-:eCl COOCIC CCE7C 
(FeTYFE CIJeC2 01'0C04 CCl'4S 0?C2 e4~C; C4!'2 
(fCWAPE~ ccrC4 OCO(,2C Oeel'4 
Cf(~l~r 0r:C::2 nCOC2A cceE~ 
ClAlll~T CCOC4 OC(,54P CCSH ':'2?3 
FNTIIV rccc? CCCCCio C~CC;C; 

I;pc;IH('el< ('0004 "C'cc!!e CCl~e CloP 
';)(A~Fl"2 ("rCl CN'eoe c'Jerl 
FX IT (('cel 0r.02et: rC3~e 014~ 
F 1/11 e(lCCI OCC?I:~ C':471 C461 
FTH5t- coe(" "('''lose (,C51, ')l,?: ~432 U.?7 CSC? 
tFCTCFCP eccci ccrcce CC7 C 2 CIC? 
IIdr:cl' ,:",ljr'!(' 1 ('''U(,r e(,727 01el C'7 ': 1 C74? C14~ C7~1 C1~C; "'71oP 
' ..... -:e<"2 C':ICel (,OCC~A C'~ 11 ~ ')112 
II-d'':'("C2~ ccro ('''rC:~A ('~ lie C11' 
,,"pr('CS ""CCI ~COC"lo 0"142 Ol?C: 
I ... P(,C"~A ceCC2 0('('('1'6 CC143 CI?" 
IHPCC"23 COCCI CCC nr O~?~e C2'?? 
I"'FOC2?A Cr:CC? C002H cr~?7 0?~2 
tI-'PCC?1 cr:e C 1 occ;:ce CC ?72 036C; 
, ... PC'.:' 27A UeC2 eCC2eO U?7: 0~H 
,f.'P("C'?l (,CCCl 0('e??2 0"41~ 04 12 
I",RCC:IA CCCC2 CCC3?2 (lCiolt 0411 
,I"Pt:'e:t: ('''rCl CC04a C"4!!!! C4Po; 
l ... eOC~t-A COCCi' 00C42C OC4!!C; 041'4 
t"'PCC?!! CCCCI 0004!!t- CC'5H 0,,1' 
l"'flCO?"A (,CCC2 COOloPl: OC~ll C~12 
I~APF. CCCC4 OCC5t:C ('r)~P.I C't? I 
,",veep (,COOl, ON160C CC~P" 01rlo Cl:'C CIH Clf'4 C230 02?7 034~ C~?O 
"vcece reeC4 00C74(. CrtU 01e7 CliS (1C;6 e21:: 0225 C2S3 C277 044C 
/I'~T277C CceCl 000182 ('(2~C "24S 
(lIH~t': cree: occlope C(C2~ 0222 
"!''ltlR" (,CCel ccc::ec CC4l:2 04So; :45q 
FTC' (,OCC4 (,COCAe (,(Il~ e IPF 
PTT I'CCCI OCOCC2 0ClC;C 02Co; ')211) 
~~"F r:oeC4 00e 7ce C ('111 1)1Cio Cle'! (:?~7 

't·VEPEG coen ('ooroe ce72r 0]C4 r:11:O: C:>~'7 

N-IO OS/VS BTAM SRL 



Lr.C CP~'fCT CCr:E 

ccceep 
cnc('C'c; 
CCC'C'C( 
C(l{'ccr 
COrrrE 
crerc ~ 
C(lrccC' 

C0"'C':'4 osec 
C(lcr r f. 
f'('('\((C 

L(C CP,IECT CroOE 

C\)CCt:~ 5(C:(I C3F2 
OO(l"'=A F3P4 Ofb c:!F2 
OOO~lC rC(17 OFt. 1:307 
OOC("l~ C2C" CO?4 Oft 

CC'CC 7( 'iC(:(I 02F 
cccr fC "lr:c: C?~A 
(\(lCC'I''' 41~:" C!'C2 
ooc"pp 
('~crpp 92('(': orl 

GCCOH 91 J(' ~t::at'\ 

OOO('c, 47i'C cerc 

PAGE 

ancPl AnOR2 ~TMl F3CSEP~~ 10/0~/7C' 

ACCPI AOOR2 

003FF 
O~:!EC (\~3FP 
(I~~F.C C,,~r.~ 

eCC?A t:'~~fC 

C'''':'?t. 
eo?r 
C'(I~CII 

O(l3F7 

crc!": 
C('t:'n~ 

.......................................................................... 
:! ... 
4 • 
5 • 
~ . 
7 • 
e • 
e; • 

lC * 
11 * 
12 • 
I:! • 

tit • 
1!' • 
1~ * 
17 • 

H' • lq • 

2C • 21 • 
22 • 
23 • 
24 • 
2S • 
7.t • 27 • 
2" (I 

~c • 
~c .... 
31 • 
'\2 
33 
,\4 • 

3~ • 
~~ . 
37 • 
3e • 
'1e; • 

SA~~LE IP~ 274C/2760 PRCGRAM 

T~IS FQ(r:QA~ E~ERCISES T~E BTA~ C~LI~E TEST LCGIC F(R A 
NrNS~ITCH~O POINT-To-prINT LINE TO ~HICH IS (CNNECTEO AN 
le~ 274C F.CUIFPEC ~ITH AN IB~ 2760 (PTICAL I~AGE L~IT. • 

• 
(FERaTIC~ - ~~E~ T~E PRCGRAM ~AS ~EE~ STARTEC. T~C ~ESSAGES 

WILL BE TYPED r~ T~E SYSTEM CONSOLE: 

!XT~T022 IS LOADED AT XXX~XXXX 

IXTAT022 Fr~ ~ONS~ITCHED 27~0 ~AS STARTEC. 

THE TE~~INAL ('PfRATOR CAN NOW DC CNf o~ THE FCLLCWI~G: 

1.1 PR~eE THE 'LeAD' UTILITY RESPC~SE PCINT CF T~E 2760. 
'LeAD' SHOULh NOT BE PROBED W~EN THE ~IL~STqIP IS 
ALREADY LeACEC. 

2.t ENTER AN C~-LINE TERMINAL TEST REQUEST MESSAGE Frp A~Y 

2740- OR 2760-TYPE TEST. 

3.1 PRoeE TME 'UNLOAD' UTILITY RESPCNSE pelNT. THIS ~ILL 
CAUSE T~E FILM TO BE RETRACTEC AND TME (ARTRICGE 
TC eE EJECTED. YOU MAY NCW PEGI~ AGAI~. 

4.t ENTER A MESSAGE FRrM THE 2740 KfvPOARC RECUE5TING A 
CLrSED~~N. THf 6 CHARACTERS CF THE MESSAGE ARE 

CLCSf~ WH~PE _-EDT CHARACTER (UPPER CASEI 

T~E PROr,RAM TG~r.RES ANY OTHER RESPCNSE. T~E FCLL(~I~G 

~ESSAGF. ~ILL eE PRINTED ON THE 274C KEYBOARD. 
'T~E IMMEDIATELY PRECEDING MESSAGE WAS NCT 
CF THE PRrPER FORMAT. 
vru ARE EXPECTE~ TO PROBE U~LCAD CR LeAC. 
C~ E~TER A~ ONLINE TEST REQUfST MESSAGE.' 

• • 

4C,··················*··········*····················· ......••.......••... 41 PRINT NrGEN 

4:! WCRKPEG FeL 
44 DCFREr- F.C~ 9 
4~ PASEREG EeL 12 
4~ SAHRFG EQL 13 PCI~TER TO SAVE AREA 
47 RElAH EQL lit PAL RETURN REGI STER 
4e ARIIH Eel !~ PAL eRANC," AOtRESS REGISTER 
4e; SHill Fel • 
51 SAVE 11".121 SAVE HIE REGISTERS 

55 BALI< AASEIIEG,r: 
H USI~G ·.PASEIIEG ESTA8LISH ADCRESSA81LITY 
57 USING I .. AOC8.CCPREG 

~TMT ~(LRCE STATE"'E"T F30SEP6C; 

~p Sf eASE~E'G.eASE CCMPUTE TI'E 
~~ Ur-PK u~PACK(C;I,eASE(51 LCAr ACCRESS 
~~ TR U~PACKC81.TRTAPLE-240 FOR THE 
e.l ""C wTrp+30(el.U~FACK WTC MESSAGE 

t,? IooTCP WTC 'tXTPT022 IS LOADED AT 

'?~ ~TC ' IlCTeT(l22 FCR ~'C"SWITCHEC 27f.0 ~AS HARTH' 

11'1 ST SAVEREC-,SAVEAOE'A+4 
"4 lA S'VEREr..~AVEAREA 
lit; LA OCPREG.CClI eASE FOil ore 
,,~ eFH eeL 
e7 ~"I IC(OOf.O INCICATE OPF.N tNI T UTED 

lie; CPEN CCB CPF~ TH ecp. 

a~ T~ CCPCFLGS.~'lO' 010 OPEN CO"'PlETE SUCCESSFUllY 
e;7 en CPF~rK 

ae; ~TC '(PFN 010 ~(T CC"PLETE SUCCESS"ULLY' 

PAH 

IC/OH7(' 

Appendix N: sample start-Stop and BSC Programs N-ll 



~OOOCC 5P~0 C32F (1):;34- 1':·Cj 5'VEREG,SAVEADEA+4 

III RETUPN C 14, 121 PESTCAE THE P.EGISTERS 

OOCCrf: I1S CPEHII' EeU • 
cocer.1: Cj2(10 C"f' I'C::'H 1H: "~i EFPrRCT ,0 ZEIIC EflROA CCUNT 

Ill! TR~SLATE Dce,SC40,ERR~SG.LENGTH TRANSLATE EIlrtOR .. esSAGE 

C{I~<,rE 131 IIE.t1t Eel • 
(,O((,FE Q2"" C3F1 e ~~E 1 132 "VI ICCCDE,,, INDICATE AUD TI 

134 RE.C REACECB,TI"I~AREA,27"l."'F-E 

00013C 12H I" I! LTII ·ellREG.BRREG ~GRfiI'L INITIATION 
(,(,CI32 .. 710 (2('t: C02(' I" Cj B~Z ICfPP(,A eIiANCt' IF ~c 

C'(l0}3t: "~fC ClFA N'200 lSC IUL ctfTREG ... A IT 
OOC1!" C5~1 012 C30A C(?I7e CO~HC 151 CC"P.PE ClC HAPEAC21.PAfC IS "'ESSAGE FRC,. 2760 
ON'll"C "'170 cue C,)182 lS2 B~E I CoHOAE PPANC" IF NO 
0001"" C50 C31f. oec OC~1C CC3f2 IS~ ClC I~'REA+4(2),UNLOAe IS REeUEST TC UNLCAD 
00011., .. no C2U C0220 151t liE nUT ePANC .. IF YES 
('O<'I'f C5"1 016 C3CE CC~1r. OC3~4 lS5 CLC IURfA+I,(2) ,LOAD IS REeUEST TC LOAC 
((1015" .. .,1C CIAC C"H!'2 156 HE I r.~\t:"RE IGt.ORE MESSAGE IF IT IS NOT 

151 • lCAe CII UNLCAe 
C(lC15£ c:~rr C~F2 (,Of' IS8 CLI LCA(DO"'E,X'FF' IS FILM ALREADY LCADEC 
0OO15C "1fC (1 A.e CC1"'2 ISIi P.E In'CRr: !RAHt' IF YES 
CCOIH 02('2 072 C"C3 ('~~1P CO"{lC: 16C "'VC I~APFA(3),LOAO"SG "OVE FAA FeR LOAD 
Ot:'CIH 161 WAI1ETCr E~\: • 
cc·elH Cj2~C C~fl OOE1 11') 2 "~I ICC(,DE,12 HClCATE WRITE TCC 

16" WRITf REAOECB,Tcr"INAFEA,27,LOAO",SG,1,filF-E 

{'('our 12H 111C 'LU epPEG,6I1Pf( ~QH"L INITIATIOfli 

PAGE 3 

Lrc (If'JECT Cf"{lE Ancp 1 AOOA2 ST"'l !CLPCE SHTEfilEH F3C5EPt:Cj 1C/CH70 

::~(l1A2 .. .,1C C2C~ ((,2CC I'll B"'Z IClERROR PRANC .. IF NO 
ccout: "5~0 Clfa C02N' 182 PAL RETIIEG,"AP 
:C(\I66 Cj2FF on C':'~E8 1"~ "'VI lrACOQ'H,)t'FF' INC I CATE FILM lCACED 
:rCUE "7.FO C1?10 0l)13A 1"" B CC"'PARE 

C~('tf2 tAl: IG~UE Eel • "':'Ole2 (S(lio C312 (4C7 (lC~78 0('400 1"7 CLC tNAIIEA( SI ,(LOSE IS REtUEST TO CLeSE LINE 
('''Clef 4'7~r:: C256 C':25C ttl I! BE EH' ns 
C·"':' 1 PC /;21':' C~F1 "'':"3E1 t89 '-VI IrCCDE,16 INDICATE WRITE TI 

191 WAITE AEACECB,TIII.,ERR'-SG,LENGT~"l,~F-E 

Cv"IF2 t?H 20~ UR PFIIEG.BRREG ~CIl"AL INITIATION 
OO'::'lH "HI) C2Ct ('o?ec 201 8NZ IrEAAOR ERAMM IF NO 
~':'{,lFF "S~O C1~A {,,)2fe 201! PAL AETREG,WAIT 
COC 1 Fe 41FC C-:OF!' (lOOH 20 e 8 R EACTI 

cooz('c 211 WAIT ECU • 
C002e( ~CEC on: C"30C 212 5T RfTREG.lE'-P 

21" WAIT 1,FCB-REAOECB 

CC'C2Cf 9!'1F C5FA ON:ce 219 CLI REACECB.X'7F' IS CC'-PLETION SATISFACTORY 
('1)0212 ItHe C2C6 002ce 22C e~E tCfRROR eqA~cM IF NO 
OC0211: C;Z('0 OEO 0(,3H 221 ,.VI EAPCRCT ,0 RESET ERROR CCUNT 
C002lA ~fEC C3Cb 0(31)C 222 L AETRH,TE"''' RESTCRE RETURN REGISTER 
~"C21~ C1FF 22~ ep ROQr:G IIETURN 

C(,C22e 225 Cll Eeu • 
"C022C C:2Q~ C3E1. OC~E7 2H "VI IcrOO"E,fI INOICATE .. PITE TIC 

2211 WlIlTf QE'OECB.TIO."3,PEWINO,,,.F-E 

,'0C'2ItA 12FF 21t= LTA P.1I11F<;,8I1RH f\('A"'l INITIATICN 
,'0'12"C I,He C2C6 {'''2ce 2" 1 8~.l ICERROP ellAHH IF Ne' 
I C02~C I,SfC CIFA 0020(' 21t2 eAL RETllfG.WAIT 
100251t /;2'=~ C3E2 O':'3~8 2"3 "VI LCAOOONE,X'I)C" INCH CATE FIL'" NO LCNGER LOAOEC 
I C~25P 1t1FC COFS I)OOFf 21t .. 8 RE60TI 

I ""2 ~C 21tt: He fn 

248 WTC ' IlITIH022 ENDED 8Y TEA'-I~Al CPERATOR IIEQUEST' 

2SI! WA ITE cte,cEC8.TIO".3.REWIND"filF-E 

, ~C2P" 12"" 27C UR IlIlI:EG,BIIAEG M~A"'L INITU110 
( ,:,"zel "n~ C2F'! (1':'2 I' F 271 B~Z PfDII4 !RAr-CM IF NO 

N-12 05/V5 BTAM SRL 



"AGf 4 

LC'e t:I!HeT er.OE "':CR 1 AOOA2 SPIT ~CI.:AeE STATE"'et-T F3CSEPl:q tr:/OH7f) 

~I)C21!r; 4':F') elFA 0l)20~ 272 8AL RI'TR~G, WAJT 
'~"'2e '- ~eDC C32F ""334 27~ L S_~EREG,SAVEAAEA+4 AESTCRE TMr; AEGISTEAS 

27~ AETURN C14,12' PETURN 

(\:"2ee ~ 1'~;2 C3EC Q'!!H 2H ICEPPCA TIt EARCAeT,2 .. AVE THEAE SEEN TIIC EAACRS 
2110 • eN THIS eC"''''ANI) ALREADY 

(ence 471 IC e2F8 Otl2FE 281 I!C PEA,.. 'YES - AeENC 
C'le2C4 18'!:8 282 SA W(RKREG,WOAKPEG 
eO~2r:t 43,!1r: e3FO 00'1:6 2"~ Ie "CAKAEG,EPRCReT 
el)02CA Itle!! CCCI OCO,)1 284 LA WCAKREG,ICWOAKREG) INeREIiENT ERROR eCUNT 8Y 1 
eoe2CE 1t21!r) e~EI') 003E6 28~ STe "CAKREG ,EPROReT 
0002E2 43AC OF.l on'El 2et Ie '4rlll(REG,lreODE PICK UP 8RANCH I t.CElI 
00C2F.t 47~e e2E4 002EA 287 B I!Ra~eHTCWCAKREG) RETURN TO RETRY 
~"C2E' 47Ft; eoe2 OOOM 211e BRAHMT I! CFH 
r:,)02EF 47~C eOFf! OOCH 2"~ B IIE'':TI AEAD TI 
eCC2F2 It7~':: e21A ce220 2e;e e Cll .. RIH TIC 
~OC2Ft 47FC eltO 0')166 2e; 1 e "qlTETee .. P ITE Teo 
COC2F. "7Ft; Cl.e OCl132 2q2 P tr:~C liE "'RIH TI 

r.CC2FE 2q4 pr;lI1i' Eeu 

Ht WTC '11ITP.TC22 E~OEO - 1/0 ERRCR' 

e00324 5800 eHF ""]34 306 L ~AVEAEG,SAVEAqEA+4 PESTCRE TM~ RfGISTERS 

30e RETURN Clio, 12. AETURN 

~u •••••••• eC~~lAN'~ 'RF.' 
CIlO32F. 00(1) 
c·.,e]!c oe(cct.:t;COOC~OCOO 313 ~'\EAIIE' r.c 18'" I)' THIS ROUTINE'S SAH AA!"A 
CI)C!'H !14 INHE' CS 2~F 

C,)C3ee cc,=ceecc H!; TE"F CC F'C' 
oe03Er: ~E4e !H PAEC CC 1I'3E4e' FREF III 0 
coe3E2 105e 1 317 UllilCAC oe I( '451)!' LNLCAO COORDINATES 
OOOlf4 2!;Cl 3Ie LOt CC )('2501' LOAC COORI)INATES 
COO3Ef: 00 He; ERlleACT ce x'rc' COUNT C~ AI!NCR"'Al COli'PlETICNS 

32C • CF LAST 1/0 IIEtUEST 11 .. -2 
COC3E7 CC ~21 IceeCE ce )c'c~, co • ePEN INITIATEC 

322 • 04 • AEAI) INIT ilL 
323 • e8 .. "A ITE TIC 
:!21o • CC • WRITE TCC 
~2~ • lC • WAITE INITiAl 

(CC3EI! CC 32~ Lt.:ICCCM ce 11'('(\' TURt.EO ON WHEt. Filii' HAS eE'EN 
~?1 .. lOr.EO 

:"OECi r:CCll)cn 
eC03Ee OOCCCCoc~coooroo 32P. u~F6eK O( 3F'(" 
':CC3F! OOCI)COOCF!: 32Ci eAH re Xl5'QOCCCCOOO~FF' 
C(C3FD Frl: IF2F~!:4~ 'jHF 7 33~ TRUHE O( Xl16'FOFIF2F3F4F5F6F7F8F Qele2C3CltC5C6' 

PAGE 5 

lC'e oe.IECT (ODE AI)ORI 600112 SHIT ~Clilef qATE"'f~T F3CSEP6Q 1~/("~17(\ 

COC4CC F'7C:t:CCA~EII 3~1 CLC~ E ce 1('F.7e6eCA~E8' 
C' C41 It 332 ERA,. 5G r~ ,)F 
tIJC4110 15 'l71711\ 7171717 ~3~ DC ·'1517171717171717171717' CA ANC Ir:::LES 
,=,' 041 F 4C·.C4Cf3C8C5ltCC~ 334 rt C' THE 1~~fOIATELY ""ECfOING ~ESSAGE WAS t.Cl , 
CCQ4ltC 1511111717171717 '!'!~ r.c 1('151717}717171717171717' CII AND IClE~ 
ec0457 r.6C:~40nC8t:54CC7 ~3~ DC e'eF TMf PAOPF.A ~OAII6T.' 
~{'C4H 1517171717171717 337 I)e X'1517171717171717171717' cp. ANO 10LE ~ 
I;OC477 E 81:f:E 4100C 1 oQe 540 BI! oe C'YCU A~E EXPECTEC lC PROI!" UNLCAO CA LOAC, , 
C~C4Al 151 '7l71717171717 Be; De X'1517171717171717171717' e~ ANO ICLE5 
r.O~46C 0~oq40c~D5E3e50Q 34tC r.c C'CP. ENTFF AN ONLINE TEST Af'U~ST "~~SAGE. 

, 
OOC-4es 26 ~4 1 ~e x'26' EOP 
(')OI)C~ :?42 lEHTt- ECU ·-FRIIIISG 
COC4r.t Cll~E6F. 31o~ RHI~I) CC X'C16E6E' ~ESSAr.E TO UNLCAO FILII 
0004rc: C21~104 ~41o LCAt"Sr, oe 11'(20104' HSSAr.E TC LOAC FILIt 

345 PRINT GFN 

Appendix N: Sample Start-Stop and BSC Programs N-13 



C~~4tC 5E'~11~30R~7A7r7~ 

~n04EC 8@PRP@~~~R5P'5~~F 

C'C4FC @EeeeEeE8~3830P.R 
C'~5C( 8~Ae5E~eep8~ICIF 
(OC51C C1EE8e@f8888~PR8 
O~~C.2( 61Eeeeefa~pP8ee8 
C0C53( 40?~eep.Eft@~-peRR 
CC~54( e8p.fEeee8888ftP88 
CCC~5( 88~264~'~8~e~C6E 
(C~5~C P.P.4~4C.4~4q4A4C4F 
(ee57C e88825z~zqZAZC2F 
ce~5Ee eep.p.p.@@E8ReRR8R8 
(OC5~C eeE'ZE4F7EPEPEOEF 
(~05AC f.EC~C5C~C~CACCCF 
(O~5eC -P.-~A5A~A9AAACAF 
(005(C 15cze407C8~eoeOE 

I "",5re 
'"CO"iCE 
'1005t( 

COC5ec '.:( 

lCC CI!JE~T CODE 

OOe5et 001': CO 1 
~005Ee eoct: 
:lOC5FZ lCO( 
coe5E4 eC"'C('COI 

C,)O~fE CC 
(C05EC; II, 

COC'SEA FF 
OC05E!! OC 
00051'(' C(' 
OO(l5EC ceecoc 

Ar.C"1 

00e5Fe C2~2F1FtF~~3FCFl 
cce'jF~ C2 
ceC5FC; ee 
coe5FA 2020 

coe5FC corrccoc 

(006eC 

(006ee 
rOCHC ocecocoe 
0006C4 00 
CCOtC5 Cl 
CO06C~ eoro 
CCC6CE COC(lI'''Cf 
0006CC OOC'CCCOC 
CON: Ie cccr.er.ce 
000t14 ccer.cc", 
CCCbl f ON'I 
0006lA OC')I) 
n,)C6IC CC 
C'OCblr oe 
onC~lE ccrt: 
C(lCon CCOOt'~OC 
OOr.624 eecr.eece 

ACOR? 

~47 •••••••• CChTRf.l AlCCKS 

34~ AS~TqTA~ 

35~+IHHC4'" E'CI; 
351" C 1 2 ; 4 5 6 7 8 q A I! C e E ~ 

X·5F~7163rp.R7A7C7F8P88eeee~f5P'~qeQ' 0 
x'pe~e888~~A5A~05E8688epeEeEEPee88' 1 
X'P8PRseSf'8383r888888S88l'el'eee&ep' ~ 
X'P-RR5fRPfPI!A1C1F8888t'8888l'8eeS88' 3 
x'e1~8AF~fee,eep8ei8P8A07~84~~E187' 4 
X'~1898f8~ePt~~ep888e9D757qO~5E7F6' 5 
X'4~23~~etfPpP8PQe8888eR378PcoeEA3' 6 
X'~8888e8teep8P8~e8888a81~2~8DE2C;6' 7 
x'P~~264~7~P~86Ctf7C73888e8e8~~888' ~ 
x'e8434~4t4~'A4C4F51528P~68e8,eee8' q 
x'e888Z~26292A2C2F51328eeE8epPA~P8' A 
x'ee8~8epPfPf,~~~~ee~9R8eepe,ppee~' ~ 
X·P Pf2E4f7E8ERfOF.EfCF3e8SepPPEp.8SS· C 
X'PAe~C~C~(~CACCCFDID2888F~F8f~sep' ~ 
x'~ppeA~A~A9AAtCAF-1e2eepe~fAl!e~ee' 

X'1~e2C4C7C8el!,nCfl~13&Re8eP'8ee89P' ~ 

3t<; OCt' 

371+' 
~7i+' 
37:!+ 
371t+rc ~ 
'!75+ 

SHU 

:!8C+ 
~1!1+ 
3 __ Z+ 

:!8:!+ 

31115" 

?P1+ 
~8t'+ 
~ec+ 

:!QC+ 
31; 1+' 
'H~~+ 

394+' 

.,("1+' 

4C' 
4"H 
41'«;+PEAtECS 
41e+ 
I, 11+ 
412+ 
41~+ 

414+ 
41~+ 

4It+ 
417+ 
41 !'+ 
41«;+ 
42C+ 
421+ 
422+ 
42~+ 

ce 
0(' 

ec 
oe 
rc 
C( 
DC 
~C 
!'IC 
[lC 
rc 
DC 
CC 
tC 
CC 
ac 

eCB 

CC 

CATa eeNTROl SleCK 

'-20 TO ELIMINATE U~USEO ~PACE 
OF CPIGI~ rN W~RC eOUNCRY 
'+20 TO CPIGI~ GE~ERATIQN 

AllCt:) Bl;F~C 

OC Al?C11 eUFca 
ec 'l2C~1 P.lFl 
ec Al2'OC01Ce(CCeoo~occ' OSC~G 

ec AClI IOSAe 

Ff.UNCATICN EXTENSICN 

rc ~ll'CCOOOf.CO' BFTEK,BFAlh,HJ'PC~Y 
DC ~ll'~00101eo' BTAM ERQPT CODE 
rc AlI(255) ~TA~ SUFFER CCUNT 
OC All COl 
CC Pll'COOCCOCO' P~CFM 
QC Al?CCI EXlST 

rc 
DC 
CC 
DC 

C( 

PEAt 
[l~ 

nc 
DC 
CC 
DC 
ce 
ec 
CC 
DC 
CC 
DC 
CC 
DC 
r.C 
or 
CC 

FeW/OATlCN BLOCK 

Cle'p2'~r.LCI' DCNA~E 
~l1'COOOCOI0' fFlGS 
~ll'eooecccc' IFlG 
~l2'001ccrCOOCICOCOC' MACP 

f''UI'' INTERFACE 

F 't:' 

REACfC8.TI,QCB" •• 1,MFcL 
~F 

ACCI EVHT CCNTRCl BlCCK 
ell '000' 
All( 11 H'PE F IHC 
~l2(OI l EN(;T~ 
Alreel cee ACtRE'SS 
A((,I AREA AODRE'SS 
~ I (" I EPPCI< INFO. FIELD ACCR 
AICI TFRfIIHAl LJ ST ADDRESS 
~Ulll L111E ~U"'BER 
Al2101 RBPCNSE FIELD 
All I CI TF-CP ceDE 
AlII('1 ERPCR !'iTATUS 
Al21t'1 (~'" STATUS 
All-IOI CLIIPENT ACCR LI ST FTP 
Al4101 CLIlIlE"'T AODR POll FTR 

42 e IfCTfECP 
c:rrn( 42t+IEClCfCP OSECl fECP OLfIIfIIY SECTICN 

N-14 OS/VS BTAM SRL 

47.7+. ------------------------------------------
42 E·+' 
42<;+' 
4'1(+' 
40'1+· 

<TA~nARf FVENT CCNT~Ol ~lrCK 
+ 

+----------------------------------------+ 

F3CS~P6C; 1~/C~/7C 



lce CPJfCT conE 

teC ce.JHT CCCE 

(')cooe 

CCCOr'4 

CC'O('lU 

(:leo!: p 
~.,('rc ~ 

C(lO':'('( 

eccn c 

-:l('er 11 

(,JOOl? 

(1000110 
(')(1(" 14 

r)o':'J~ 

I)"COIC; 

C~C(,1A 

O,)CC'lC 

:'CCC l( 

r:~!",:, 1": 

0"l'e 2 I.: 

C~(',.·~" 

~C('r?F 

(',:,rr~. 

u-C'''n 

AOORI AOOA2 STMT ~ClRCE SUTE"HT 

ACCF'1 ACOR? 

+ 432+
"3~" 
4'4+-

4 + (PER,TI(N TYPf 
+ APEA UNO .. + + 

,,~!:+-
43t+-
431+-
43!!+-
4~C;+* 

44C+-
4101+-
10102+-
44~+* 

444+· 
44!:+-
44~+_ 

441+-
44!!+-
44<;+* 
45C+-
451+-
452+· 
"4!::! .. -
4~4+

itS':.· 
"5~+* 
451+* 
45F+-
45<;+* 
4tC+· 
46h* 
462+-
46~+* 

464+-
46~+* 
46t:+.-
4~1+-
4"!!+. 
4t:C;+* 
4"(+-
1071+* 
472+* 
47"+* 
474+-
47'5+* 

ST,,~ 

12 

It 

2C 

24 

2P 

4C 

44 

~rlRCf 

477+CECSCFCI! 

47C;+CECl'fH 

4p!+nECl~GT'" 

4p~+rEC( H TT 
4BIo+CEC[(SAC 

4Rt:+(F(A~EA 

48E+CEC~ FNSC 

4QC+(EC5E~51 

4QL+CEC(CnT 

"c;4+CE(C"CCr 
4C;~+rfCfllH"1' 

Io9~+CECFlAGS 

o;r::·:+CHol~ 

S,)~+[E(PfSH' 

';(,4+rEC 1 Fecc 

C;·jt:+CEC ERR ~T 

5':'e+rECCS.,Q 

51~+rEOCRPT 

t;12+CFCHlFT 

t;14+ 

5U:+CECHI\'(' 

SI8+(E(.,jl RfA 

+----------------------------------------+ 
+ r~-lIH + 
+TFP"I~Al + AOCRESS CF cc~ + 
+ TFST + 

+----------------------------------------+ + + 
+RESFRIIH + 

+----------------------------------------+ 
+ + 

5HH BYTE~ 
1 t 2 + 

RF~lrUH CCl~T 

+----------------------------------------+ 
+ 

+ r.Cl""AH I 
COOE + 

ACCRfS~ rF TFR"INAl lI5T 

.-~--------------------------------------+ 
+ RElATIVE+ + + 

STAll~ + 
flAGS 

lIt~ + ACOPFS5 + VPC/lPC + 
NU"BEP + RESPONSE+ RfSPCNSE + 

+----------------------------------------+ 
+ + 

TP-r.F ERRCR + 
+ conF + STATUS + 

csw SUTU 
+ 
+ 

+----------------------------------------+ 
+ + 
+PESFRVFr. + AOORfS5 CF CUPPf~T 

+ ADDRESSING E~TRV 

+----------------------------------------+ 
+ + 
+PfSfRVH + 
+ 

ACORES~ OF CURRE~T 
PClLING ENTPY 

+----------------------------------------+ 
+ + + 

+PESFRVEC +RESERVED + ~RITE AREA lE~GT" + 
+ 

+----------------------------------------+ + -+ 

+PE~ERVfr + ACCPfSS rF WRITE ARfA 

STATF"F:~T 

['I~ IF STAllS FLAG + ADDRESS (F T ... F TCI! 

r:s 1" (PFR AT I (N TYPE 

'J~ 1" AHA lHGTt-t 

r~ ~Cll liE SERVEC FCR C~-lINF HPI/INAl TEST 
(')~ IF t(O" E SS CF crp 

O~ 1" A(ORESS rF AR'fA 

r.~ lC 1S T SENSE PYTE 

OS 1C 2110 5HSf PYTf 

OS I'" PESI(UAl CtUNT 

(:S crll C(\"~Alln Cr('lE 
n~ \F ArCRESS OF TEPMllI'Al 1I 5T 

r:S lC STAllS Fl A('S 

CS Ie RElATIVE lINf NU"PER 

O~ H RESP(II'SE FHlOS 

05 1C TP-CP crOE 

CC: H FPR(\R STATUS 

O~ 1" (~W STATUS 

~~ 1" H')RESS CF CURRENT ACCH~S It-G ENTRY 

C5 l~ A[r:RESS r'F CUP RENT Pl)lll lie: H.TPY 

r.S ;>r IHSfPVH 

OS II- .,F I TE AHA lfNGn 

os \F 6(ORESS OF WRITE ARE A 

P,\H 7 

F3CSEP~C lC/Ct:/7e 

PAGE P 

F3CSEP6~ It.:ICt:/7e 

Appendix N: Sample Start-Stop and Bse Programs N-15 



o('C' 2 ~ 
.)~r,,?~ 

O,-:""? 1 
':~C,);2 

:;r:~2e 

:0('(l7e 
I'''CC'2A 
(")01'2(: 
r:-:CC2C 

(V"PCL 

F.~CF 

PA5FPFC 
P? t~!O·T 
fjl1p-Fe 

CLrSf 
rn,pj\~F 

CrF' 
C(!lrC"A" 
rrPffP6C 
r(p I FtC 
C(PJFt(.S 
rr r"H" 
rrp"A(I1F 
r.CPrF lCS 
[(PPH 
nCPTI(T 
(cCAr~PT 

rCCH EA 
ur(HrC 
rf(((U ... l 
r::~cr5~Sl 

CFCrCfAC 
rE(E~"IFlV 

C"(f~1151 

(,~CFl~CS 

cc:rL"(H 
CE('='H IT 
CE(PClPl 
rFCFlr:5I'N 
CF.r;:·l ~ 
CFCSCEce 
CHSU.C;C 
(crC;H S 1 
rE(THeO 
CFCTHE 
fEC .. HE_ 
Cr:C"l~(: 
F~C 

FRP"~G 
fPc;rIlCT 
El(L"I'LEI 
IFCTCfCI' 
IEC1SCt,(' 
ICt-.[Flf 
IfoAnrp 

A[1[1Pl 

lH VALUE Of FI\ 

~r::C'C5 C'''1'3FP 0C:>;>C; 
-:"r(l f,:,roc( !':(4~ 

':':C~t, 0,)02£,1 ,,:'?Ee 
(·c r; c 1 OCCI'CF OCC4F 
Cf\~(,5 C0C400 co:") 
rcr:u COO136 OCl~) 

C':'~C4 00C"'(B 1'1':74 
reCCI! 01",)(21' CC<;31, 
CO(,CI, ~r; :'C2C C('~45 

('r:C~l ')':'')C:'' 1 C':'~?t: 
",)':'(,1 C"='02C ('~~"I, 

·"Ir:cr2 ':'(l0('~? ('''~~7 

Cr;C~2 OOC(,2A OC51,3 
Cr;CCI ,)0C'03(' (,CS~'3 

"~Ul IJccec c r'CC44 
('~CC2 I)I)I)02P 0('.,42 
(\/~C :1, (l0I'C2(1 eC"lc 
('cect, ~I')('I'''C c<, .. st: 
C0t:Cl ~Cr:CI4 rc .. cl, 

rorC2 ('\I'\(\C 12 CC"c2 
('CCr:2 OCUIE oc.,ce 
rocolo ('cl'(lce ('C""I, 
COCCCI, e(lc C'l I, C(" .. o5 
CeeCI (I'lC01C cesct: 
('OU1 1)('0(18 CC4C;1! 
('('(C2 IJOCOCf. CC .. el 
('(eel ('oooee rC4f3~ 

CC~C4 C:JC(,;?I, oe~12 

oe C 2 "nl')"IA nC'~C2 
I'I"(,CI (,OC~l° oescc 
"CCC4 'JC'''rt::'O CC .. 71 
"~CCI OCCCIC' CC4Se 
"c~eI 1)('10(11 OC"C;C 
"CCCI ocr01C OC5CI, 
I)CCC2 ~COCC4 (lC47<; 
CGCCio :J:)':'('tC CC~ lE 
(,I'Ce2 00((,2A 0~51t: 

CCCCI OOC1~C Or;24t 
r~CC4 I)OCI,II, OC332 
C"("CI "OC3E6 OC3IC; 
('Crri ('ccerc (0(0(,1 
':'~"Cl ::,C'r-ceo e,;I,U 
"'leCI ')CCt,OC OC35C 
C(,CCl :'''01A2 OCIFt 
(n1'C1 ~~Ot)~~ Cr'521 

N-16 OS/VS BTAM SRL 

HD~2 

'i21 
572 

,!\27+tHHce 

~TI"l 5rl;RCE 

~31+· 

~:!!. 
53t,+CCer.Ct.t~ 

c~~+['CP.r.FL(:" 

~:H+r.CI!JFl(' 
C""l+CCE"ACJ: 

0;3<:+· 

':t,I+ 
~4(+CCF.TICl 

5t,3+r.CE""CPF 
~t,t,+r.CP.tFl(;5 

~4!:+r.CECEBAr: 

o;5C 

CCPC 
.,... J~P~6P N~ VALID oSORC SPECIFIEC-EXCP A5SU~EC 

C .. FCT 

51 Al£II,=~ T 

fPG 1~~r('Q+t,~ 

r.s (lP 
05 All 
05 All 
OS ~l2 

(PC J~tCr.P.+t,C 

['5 Iq (' 
OS IIl2 
05 111t 1 
[15 A 

E~C 

era SY~8CLIC CEFINtTt(~ FCA 
PAStC l'XCP 

HUt-CUIC'II BEF(PE (PEt. 

Hu~r6Tt(N AFTfR CPu. 

PAGf 

F~csep~s )~/~~/7C 

CHC;S-RFC:F.~HrF. AA!;F 

REF fP E~C E!' letUnr 

"OS" :c~c; 

("055 C"~t ~~58 
C::>1\7 
014 11 "1t,1! C)P~ OlE:) czet: 02C~ (,24C (240 e27C 021il 
1)187 
01.,t, 
0('85 :'oc3 ~123 ,~413 

crq, 
~~~7 r:J ~ '5 

011'8 
('125 CIS'! (:"2 
C'lI6 ~2'1 :;nc; ~:?n 02~'\ 

0121, 
')1"'2 (,l~t: {l !C; C2<;2 
('0"'1 l;5?~ C~41 



1~!OCC2 OCCCI 000046 OCCH CCU 
IH800C2A 0(\CC2 000046 OCOle 0065 
lH!t'OC3 OOCCI oeOOlCil OCC'7Ci 0076 
It'BoeC3A COCC2 OOOOlA oocec 0075 
It'BOCC5 OCCCI OOOOCA 001Ci~ 0102 
l~eeCC5A OCC02 ooooeA 0010f: 01Cl 
tt'lI~e Ie ceCCl 0002eF NO: 2!" 0251 
IHe~CIU OCCC2 1)002e;0 0025~ 0250 
1~!{,C:i2 eeCCl 00C322 00C2 02c;e; 
1t'I!CC22A 00002 000322 OC!O! 02Ci8 

elleSS-IIEFEIlEheE PAGE 2 

SV"'PrL let. VALUE CFFf\ REFfRE~eES lC/{'f:I7C 

IUIlE' '='='1)04 I)C(l378 00314 014" C151 C1~! Cl~~ C1fC ~17C 0187 
lecr-CE COCCI 0003E7 00321 (lC87 CU2 Clf:2 Ol,e; 02U Olef: 
leElllleR ~OCC4 {"l02ee 002le; ,)14e; C1fl CHl e220 C241 
lENGU oc':el c~"ce2 ~C342 0120 C1Ci6 
lrlr. C~C02 OC03E4 CO!l! 0155 
lc.eeeHE 0001)1 OOO~ER 0032f: 01'58 ~ll!!! C243 
If.'C''~G CCCC3 00C4ee; OC3"" 016e Cl'12 
CP!:H COOOI 0000e8 00C8f: 02Ae 
CPE"'CK CCOCI DOOr.Cf: 0C'11~ 00Ci7 
rUT roeel 00022C OC225 0154 C2e;C 
PEP" OCCOI 0002FE OC2e;4 0271 C2EI 
PREO C<!0t;2 0003E(, 001f: 0151 
IlEACEC! CCC~4 OCOf:OC oeltce; 0135 C1t~ ClC;2 0215 Ule 022Ci 0259 
IIE'Oll COOOI OOOOFf 00131 020e; 02"4 C2'9 
IlETREG (lICCCl oeOCCE oeCltl Cl!iC t;lE2 cae C212 0222 C22! 021t2 C272 
IlEIiII t.C {,'OCC3 OCl04C6 C('34! 1',12~4 'lU4 
~I"F."'U CIOCC4 oeo330 O('l31! ~C8! (CE" C ICC; C2'l! OCf: 
C;IVEIlEG 00001 ('OOOCO 0004f: 0"83 eOE4 CICC; (!273 e3q 
!T,IIT C:CCCI oooeee (lCC4C; 
Tf."P (:oec4 OC'03ce C'~315 "212 0222 
TRTA!lE CCC 16 I)CO!FO CO!1C (,C6e 
UIiIUI.e (1"002 OOO~E2 (lc'n" "'1"3 
L~PACK Ot;CCIt ~OO3EC 0':!32E OC5C; COf:( CCft 
WIlT OOOCI 000200 (lC211 Ol'5C Cll!2 cae C'242 0272 
"CRI(Rl:G C:C'Cr.l C(\0008 OCC4! 02f!2 C2E2 C2e3 ~2E4 CH4 C2E5 (2"6 C287 
wp.ITETeO Ci'lOCl 000166 0016 1 OZC;l 
\iTCP (~eCe4 OOOOlC coet'! (C61 

~o STATE"~~TS FLAGGED l~ T~IS ASSE"'PlV 
·STlTISTIC;S· SCU~CE RECO'~5 CSVSIHI • 2'!7 ~('Uj;CE IIECCflOS CSVSlI!1 • 6'7QO 

·CPTIC~S IN EFFErT. LI q, OfCK, H(llC'O, H~Ef\T, XIlE~, ~rTEST, AlGH, as, ltNeC~T • 5~ 
46C; P~I~TEC llHfS 

Appendix N: sample Start-Stop and SSC Programs N-17 



This Page Intentionally Left Blank 

N-18 OS/VS BTAM SRL 



APPENDIX 0: LOCAL 3270 SAMPLE PROGRAM 

The local 3270 sample program shows how BTAM support for the local 3270 
display system works and demonstrates some of the capabilities of the 
display system. The sample program can operate from one to 255 local 
3270 devices, at least one of which must be a 3277 display station with 
a keyboard. If more than one device is used, some or all of the remain
ing devices can be 3284 or 3286 printers (although the number of display 
stations should equal or exceed the number of printers). The sample 
program can work with model 1 or model 2 devices or both. 

The local 3270 sample program is distributed as a member of SYS1. 
SAMPLIB named SAMP327L. This POS member contains (in the form of 80-
character card images) all the source statements for the sample program 
and most of the JCL needed to assemble, link-edit, and execute the 
program. 

DEFINING THE LOCAL 3210 DISPLAY SYSTEM 

The local 3210 display system used by the sample program is defined in 
two ways. The data definition (00) statement D03270 (and any other DO 
statements concatenated with it) specifies the devices to be used and 
assigns relative line numbers to them. The PARM parameter for the 
execution of the program describes the size and composition of the dis
play system. 

The DO statement 003210 should be added to the JCL for the GO step 
(see the examples below). The UNIT parameter, which is the only 
required parameter, specifies the device to be used by device name 
(3271, 3284, or 3286), by device address, or by a UNITNAME defined dur
ing system generation. If more devices than one are to be used, DO sta
tements for the additional devices should be concatenated with 003270. 
Print output generated by a display station is directed to the printer 
specified by the 00 statement immediately preceding the 00 statement for 
the display station. (00 statements for printers should be separated by 
one or more DO statements for display stations.) if no printer is asso
ciated with a display station in this way, print output from that dis
play station is directed to SYSPRINT. 

Example 1: One 3270 device is used; it is attached to address 240: 

//GO.SYSABEND 00 SYSOUT=A 
//GO.003270 DO UNIT=240 
/* 

Example 2: Three 3210 devices are used, two 3271 display stations and 
one 3286 printer; they are specified by device name: 

/ / GO. SYSABEN D 
//GO.OD3270 
// 
// 
/* 

00 SYSOUT=A 
00 UNIT=3271 
OD UNIT=3286 
DO UNIT=3217 

relative line number 1 
relative number 2 
relative line number 3 
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Print output from the 3277 display station on relative line number 1 is 
directed to SYSPRINT. Print output from the 3277 display station on 
relative line number 3 is directed to the printer on relative line numb
er 2. 

The PARM parameter of the EXEC statement is used to specify the numb
er of devices to be used, the number of printers to be used, and the 
relati ve line numbers of the printers. The format of the EXEC statement 
with the PARM parameter is: 

// EXEC ASMFCLG,GO.PARMF'number of devices[,number of printers 
[,printer rln] ••• ] 

Defaults and limits for these parameters are: 

Number of devices:· default = 1; minimum = 1;. maximum = 255 

Number of printers: default = 0; minimum = 0; maximum = one less 
than number of devices 

Printer rIn: if number of printers is zero = 0; if number of prin
ters is not zero, default = 1; maximum = number of devices 

Parameters are separeated by commas. Any invalid characters are treated 
as zeros. If a parameter is longer than three characters, the right
most three characters are used, and an}' others are ignored. 

Example 3: One-device system with a 3277 display station and no printer 
(as specified in example 1): 

// EXEC ASMFCLG 

The EXEC statement supplied with the sample program can be used, since 
all the required values are defaults. 

Example 4: A three-device system with two 3277 display stations and a 
printer on relative line number 2 (as specified in example 2): 

// EXEC ASMFCLG, GO.PARM=' 3, 1, 2' 

Example 5: A four-device system with three 3277 dis'play stations and a 
printer on relative line number 1: 

// EXEC ASMFCLG,GO.PARM='4,1' 

The default for the relative line number of the printer is used. 

Example 6: A two-device system with two 3277 display stations and no 
printer: 

// EXEC ASMFCLG,GO.PARM='2' 

OPERATING THE SAMPLE PROGRAM 

When the sample program is initialized, the initial format shown in 
Figure 119 or 120 is displayed on each display station. The subsequent 
operation of the program is controlled by the display station operator 
by means of the ENrER, CLEAR, PAl, and PA2 keys. 

Pressing the PA2 key (except when the ending format is displayed) 
causes the ending format shown in Figure 125 or 126 to be displayed. 
Further input from the display station is inhil:ited. After the PA2 key 
has been pressed on each display station, the sample program is ter-
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minated. (An~l' unstarted printer operations are lost when the program is 
termina ted. ) 

Pressing the CLEAR key (except when the ending format is displayed) 
causes the control options format shown in Figure 123 or 124 to be 
displayed. 

The result of pressing the ENTER key or PAl key depends on the format 
being displayed: 

ENTER DATA REQUESTED BELOW: 

NAME: 
ADDR: 
CITY: 
STATE: 

ENTER KEY~ ENTER DATA; 
PA2 KEY: END PROGRAM; 
CLEAR KEY: CONTROL OPTIONS. 

ZIP: 

Figure 119. Initial Format on Model 1 3277 Display station 

ENTER DATA REG)UESTED BELOW: 
NAME: ADDR: 
CITY: STATE: 

ENTER KEY: ENTER DATA; PA2 KEY: END PROGRAM; 
CLEAR KEY: CONTROL OPTIONS. 

Figure 120. Initial Format on Model 2 3277 Display Station 

DATA GIVEN BELOW ENTERED: 

NAME: 
ADDR: 
CITY: 
STATE: 

ENTER KEY: UPDATE DATA; 
PAl KEY: PRINT DATA; 
PA2 KEY: END PROGRAM; 
CLEAR KEY: CONTROL OPTIONS. 

ZIP: 

Figure 121. Verification Format on Modell 3277 Display Station 

ZIP: 
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DATA GIVEN BElOW ENTERED: 
NAME: 
CITY: 

ENTER KEY: UPDATE DATA; 
PA2 KEY: END PROGRAM; 

ADDR: 
STATE: ZIP: 

PAl KEY: PRINT DATA; 
CLEAR KEY: CONTROL OPTIONS. 

Figure 122. Verification Format on Model 2 3277 Display Station 

XXYY3CUU 

ENTER KEY: RESUME AND CONTINUE; 
PAl KEY: BEGIN NEW ENTRY; 
PA2 KEY: END PROGRAM; 

TO REQUEST BTAM OLT -- ENTER REQUEST FOR TEST 
MESSAGE OVER SAMPLE FORMAT ABOVE: 
XX=TEST NO. (23-28) YY=REPEATS (Ol-99) 
CUU=ADDRESS OF THE TARGET DEVICE 
THEN HIT ERASE EOF AND THEN TEST REQ. 

USE CLEAR KEY TO RESUME AFTER TEST. 

Figure 123. Control Options Format on Modell 3277 Display Station 

XXYY3CUU 
ENTER KEY: RESUME AND CONTINUE; PAl KEY: BEGIN NEW ENTRY; 
PA2 KEY: END PROGRAM; 
TO REQUEST BTAM OL T -- ENTER REQUEST FOR TEST MESSAGE OVER SAMPLE FORMAT ABOVE: 

XX=TEST NO. (23-28) YY=REPEATS (Ol-99) CUU=ADDRESS OF TARGET DEVICE 
THEN HIT ERASE EOF AND THEN TEST REQ. USE CLEAR KEY TO RESUME AFTER TEST. 

Figure 124. Control Options on Model 2 3277 Display Station 
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1. Initial format (Figure 119 or 120: This is the first format dis
played when the program is initialized. It can be redisplayed as 
described under the control options format. The CLEAR, PA2, and 
ENTER key are valid for this format. 

There are five unprotected fields on the screen; the field follow
ing ·ZIP:- is numeric-only. Data may be entered into one or more 
of these fields. Then the F.NT.ER key should be pressed to transmit 
the data from the display sta~ion to the program, which initializes 
an internal data area associated with the display station. 

The data is displayed as part of the verification format after the 
ENTER key has been pressed. 

2. Verification format (Figure 121 or 122): This format displays the 
data in the data area for the display station. The display station 
operator can verify, modify, or print the data. The CLEAR, PA2, 
ENTER and PAl key are valid for this format. 

The ENTER key is used to transmit any modifications to the data to 
the program, which updates the data area for the display station. 

The PAl key is used to have the data in the data area printed. 

The verification format is redisplayed after the ENTER or PAl key 
has been pressed. 

3. Control options format (Figure 123 or 124): This format is dis
played after the CLEAR key has oeen pressed. The CLEAR, PA2, 
ENTER, and PAl keys are valid for this format. 

Pressing the ENTER key causes the verification format to be 
displayed. 

Pressing the PAl key clears the data area for the display station 
and causes the initial format to be displayed. 

Also, the display station operator oan enter a request for a BTAM 
online test (OLT) pattern by following the directions on the for
mat. The pattern may be sent to any display station or printer 
being operated by the sample program. To continue, press the 
RESET key, then press the CLEAR key after an OLT pattern is sent 
or received to redisplay the control options format. 

4. Ending format (Figure 125 or 126): This format is displayed after 
the PAl key has been pressed. 

Further input from the display station is inhibited. 

If a key that is not valid is pressed, input from the display station 
is inhibited by the display station hardware and ignored by the sample 
program. To continue, the display station operator should press the 
RESET key to manually enable the keyboard; he should then press a valid 
key for the format being displayed. 
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LOCAL 3270 SAMPLE PROGRAM ENDED. 

Figure 125. Ending Format on Modell 3277 Display Station 

LOCAL 3270 SAMPLE PROGRAM ENDED. 

Figure 126. Ending Format on Model 3277 Display Station 
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ADDR' ADDR2 S'rM'l' SOURCE 5'1' A'1'EMEN'1' ASM 0200 '6.45 08/09/76 

000000 

000000 ~7rO FOOE OOOOE 
000001i 08 
000005 E2C1D~D7r3r2F7D3 
OOOOOD 00 

00000 
00001 
00002 
00003 
00001i 
00005 
00006 
00006 
00007 
00007 
00008 
00008 
00009 
OOOOA 
00008 
OOOOD 
OOOOE 
oooor 
00005 
00012 
00019 
OOOH 

2 SAMP327L CSECT 
3 • STA'l'US - alAHCE LEVEL 000 ,. . 
5 • ENTRY POINT - 5AMP327L 

6 • 7 • INPUT - REC:IS'1'ERS " 13, AND 1 II PROVIDE INPUT AS FOLLOWS 
8· 1 - ADDRESS OF PARM AREA POINTER 
9· , 3- ADDRESS OF SAVE AREA 

10. u- JE'1'UJUf ADDRESS 
, 1 • 
12 • 
13 • 
111 • 
15 • 
16 • 
17 • 

18 • 19 • 

20 • 
21 • 
22 • 
23 • 
2~ • 
25 • 

THE PARM AREA HAS THE FOLLOWING FORMAT 
+0 LENGTH FULD (lJAU' WORD) 
+2 NO. OF DEVICES IN LINE GROUP (1-) DIGITS,1-255, 1-DEFAULT) 

NO. OF PUN'l'ERS IN LINE GROUP (1-3 DIGITS, NO. DEVICE5, O-DEF) 
RLN'S OF PRINTERS (1-3 DIGITS,NO LARGER THAN NO. OF DEVICES, 

DEFAULT OF 1 IF NO. OF PRINTERS -1) 
ALI. FULDS SEPARATED BY COMMAS 

DDNAHE FOR 3270 DEVICES - DD3270 
DD CARDS ARRANGED - PRINTER, DISPLAYS, PRINTER, DISPLAYS, ETC. 
THOSE FOR PUNTERS OMl'1"1'ED IF NO PRINTERS 

SYSPRIN1 DD SYSOUT-A REOUIRED 

26 • OUTPUT - DISPLAY OUTPUT, PRINTER OUTPUT 
27 • 
28 ZEROREG EOU 
29 PARMREG EOU 
30 EVENREG EOU 
31 ODD REG EOU 
32 LOOPREG EOU 
33 INDXREG EOU 
34 CNTREG EOU 
l5 lU.NREG EOU 
36 LOOP REG 2 EOU 
37 DECBREG EOO 
38 INDXREG2 EOU 
39 BUFREG EOU 
110 TABBASE EOU 
41 BASEREG2 EOU 
~2 BASEREG EOU 
43 SAVEREG EOU 
4Il RETNR!:G EOU 
45 EPREG EOU 

~6 • 
~7 TYPE 
~8 COUNT 
49 lU.N 
SO POUT 
51 • 
52 
53+ 
54+ 
55+ 

tOU 
EOU 
EOU 
EOU 

SAVE 
S 
DC 
DC 

o 
1 
2 
3 
~ 

5 
6 
CNTREG 
7 
7 
8 
8 
9 
10 
11 
13 
1~ 

15 

5 
18 
25 
36 

(1~,12) ,'1',-
1~(0,1S) 

ALl (8) 
CL8'SAMP327L' 

PARAMETER REGISTER 

BASE FOR CONTROL TABLE 

CSECT BASE REGISTER 

OISP TO TYPE FIELD IN DECB 
DISP. TO RESIDUAL COUNT IN DECa 
DISP TO RLN FIELD IN DECa 
DISP TO POLPT FIELD IN DECB 

SAVE RECISTER 
BRANCH AROUND 10 

IDENTIFIER 
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LOCAL 3270 SAMPLE PROGRAM 

LOC OBJECT CODE 

OOOOOE 90EC DOOC 
000012 05BO 

AODR 1 ADDR2 STMT SOURCE STATEMENT ASH 0200 16.Q5 OS/09/76 

OOOOH 41AB OFF!' 
00001S 141M 0001 
00001C 50DO BASC 
000020 4120 BAS8 
000024 502D 0008 
000028 1SD2 

00002A 5831 0000 
00002E 4S43 0000 
000032 1244 
000034 47S0 BOS4 
000038 4153 0002 
00003C 45EO B91S 
000040 1211 
000042 4700 B03E 
000046 5910 BAAO 
00004A 4720 B03E 
00004E 5010 BAA4 

000052 12164 

000054 47S0 B054 

000058 45EO B91S 
00005C 5910 BAA4 
000060 47BO BOS4 
000064 SOlO BAA8 

000068 5820 BAA4 

00006C 8B20 0003 
000070 5830 BAA8 
000074 8B30 0002 
000078 4102 3170 
00007C 5000 BAAC 

000080 4510 B070 
000084 OAOA 
000086 1891 
000088 D201 9000 BAA6 
00008E 0701 9002 9002 
000094 4112 9010 
000098 5019 0004 
00009C "111 3004 
OOOOAO 5019 0008 
0000A4 4111 0028 
OOOOAS 5019 OOOC 

OOOOAC 4'12 315F 

OOOOC 

OOF"F 
00001 
00A70 
00A6C 
00008 

00000 
00000 

00068 
00002 
0092C 

00052 
00AB4 
00052 
00AB8 

00068 

0092C 
OOABS 
00068 
OOABC 

OOABS 

00003 
OOABC 
00002 
00170 
OOACO 

00084 

00014 

00052 

00068 
00068 

00000 OOABA 
00002 00002 
00010 
00004 
00004 
00008 
00028 
OOOOC 

0015F 

0-8 OS/VS aTAM SRL 

56+ 
57 
58 
59 
60 
61 
62 
63 
64 
65 • 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 • 

STH 14,12,12(13) SAVE RECISTERS 
BALR BASEREC, 0 ESTABLISH BASE REC 
USINC ·,BASEREC,BASEREC2 'AODRESSABILITY 
LA BASEREC2 ,4095 (BASEREC) INITIALIZE SECOND BASE 
LA BASEREC2, 1 (BASEREC2) 
ST SAVEREC,SAVE+4 ESTABLISH 
LA EVENREC,SAVE SAVE AREA 
ST EVENREc,a (SAVEREC) CHAIN 
LR SAVEREC ,EVENREC ESTABLISH NEW SAVE AREA 

L 
LH 
LTR 
BZ 
LA 
SAL 
LTR 
BNP 
C 
BH 
ST 

ODDREC,O(PARMREG) 
LOOPREG,O(ODDRCG) 
LOOP REG, LOOP REG 
DEFAULTS 
INDXREG,2(ODDREG) 
RETNREG, GETP ARM 
PARMREG, PARMREG 
DFLTNO 
PARMREG ,MAXRLN 
DFLTNO 
P~REC,NODVCS 

GET ADDR OF PARM AREA 
GET LENCTH OF ~ARM AREA 
PAR.~ PASSED 
NO, TAKE DEFAULTS 
INITIALIZE POINTER TO PARM STRING 
GET NUMBER OF DEVICES 
VALUE LESS THAN 1 
YES, TREAT AS 1 
VALUE CREATER THAN 255 
YES, TREAT AS 1 
SAVE NUMBER OF DEVICES 

78 PARM2 LTR LOOPREG,LOOPREG 
PARM2 

ANY MORE PARMS 
79 DFLTNO EOU DEFAULT NO OF evcs - 1 
SO BZ DFLTPTR NO, DEFAULT NUMBER OF PRINTERS 
S1 • 
82 
83 
84 
85 
86 • 

BAL 
C 
BNL 
ST 

RETNREG ,GE'l'PARM 
PARMREG,NODVCS 
DFLTPTR 
PARMREG,NOPTRS 

GET NUMBER OF PRINTERS 
NUMBER OF PRINTERS LESS THAN 
NUMBER OF DEVICES 
SAVE NUMBER OF PRINTERS 

87 GET'l'AB L EVENREG , NODVCS GET SIZE OF TERMINAL ENTRIES 

88 • S9 DEFAULTS EOU GET'l'AB 
GET'l'AB 90 CFLTPTR EOU DEFAULT NO OF PTRS • 0 

91 • 
92 
93 
94 
95 
96 
97 
9S+ 
99+ 

100 
101 
102 
103 
104 
lOS 
106 
107 
108 
109 • 
110 

• 

SLA EVENREC, 3 
L ODDREC,NOPTRS GET SIZE OF PRINTER Eea' S 
SLA ODDREC ,2 
LA ZEROREC,368 (EVENREC,ODDREC) GET SIZE OF CONTROL TABLE 
ST ZEROREG,TABSIZE SAVE SIZE 
GETMAIN R,LV-(O) 
BAL 1 , .+4 INDICATE CETMAIN 
SVC 10 ISSUE GETMAIN SVC 
LR TABBASE ,PARMREG GET ADDR OF CONTROL TABLE 
MVC o (2,TABBASE) ,NODVCS+2 SAVE NO. OF DEVICES 
XC 2 (2,TABBASE) ,2 (TABBASE) CLEAR ACTIVE NO. OF DEVICES 
LA PARMREG, 16 (EVENREG, TABBASE) GET AODR OF Eea LIST 
ST PARMREC,4 (TABBASE) 'SAVE IT 
LA PARMREC,4 (PARMREG,ODDREG) GET ADDR OF DECB 
ST PARMREG,8 (TABBASE) 'SAVE IT 
LA PARMREG,40(PARMREG) GET ADCR OF BUFFER 
ST PARMREG, 1 2 (TAB \sE) , SAVE IT 

PARMREG, 351 (EV'ENREG, ODDREG) GET LENGTH TO CL.E.\.R 



LOCAl. ~1270 SAMPLE PItOGRAM 

LOC OBJEC'1' CODE ADDlt1 ADDlt2 S'1'M'l' SOURCE STATEMEln' ASM 0200 16.'5 08/09/76 

000080 9200 9010 00010 111 MVI 16(TABBASE),0 CLEAR PI ItST BYTE 
OOOOB' 11129 001(1 00010 112 LA £VENREG, 16 (TAB8ABE) INITIALIZE ADDRESS POINTEIt 
0000B8 5910 BABO OOACIl 113 CI.JU.OOP C PAJtMiu:G,1'256 MOVE LENGTH OVEIt 25' 
OOOOBC "7160 BOC:! 000D6 1,.. BL LASTMOVE NO, DO LAST MOVE 
OOOOCO DUP 2001 2000 00001 00000 115 MVC 1 (256 ,EVENUG) ,0 (EVENREG) CLEAR 25' BYTES 
OOOOC' 11122 010CI 00100 116 LA EVENREC,25'(EVENREG) INCREMENT ADDRESS POI.lIlt 
00000. 5B10 BABC) OOAC" 117 S PARMREG,P2S' DECIt MOVE COUNT 
OOOOCE "770 BOA." 000B8 118 aNZ CLJU.OOP lU:PEAT II' MORE TO DO 
0000D2 ""0 BODl 000E6 119 B GETPTItS GET PUNTEIt 1U.NS 

120 • 
0000D6 0610 121 LASTMOVE BCTIt PAItMltEC,O DECIt COUNT FOIt EXECUTE 
0000D8 164 1 0 BOce: OOOEO 122 EX PARMREG, CI.ItMOVE CLEAR REST OF AREA 
ooooce '71'0 BOD:2 000E6 123 B GETPTRS GET PUNTEIt 1U.NS 

12" • OOOOEO D200 200'S 2000 00001 00000 125 CI.RMOVE MVC 1 (O,EVENREG) ,0 (EVENREC) 
126 • 
127 • 

0000E6 1B77 128 GETPTRS Sit LOOPREG2,LOOPREG2 INITIALIZE COUNTEIt 
OOOOES lBB8 129 Sit INDXREC2,INDXREG2 INITIALIZE PRINTEIt EO DlDEX 
OOOOEA 5970 BAA 18 OOABC 130 PTJU.OOP C LOOPREC2,NOPTRS ALL PTIt 1U.NS OBTAINED 
OOOOEE .. 7BO B12:Z 00136 131 BNL FININIT YES, COMPLETE INITIALIZATION 
00001'2 12"" 132 ENDLIST LTIt LOOPREC , LOOPREC AX'! MORE PAItMS 
00001'11 .. 780 a1H 00128 133 BZ DFLTItLN NO, TAKE DEFAULTS 
00001'8 'SEO B9118 0092C 13' BAt. RETNREG , GETP ARM 
oooore 1211 135 LTIt P AltMR£C, P AJUmEC RLN VALID 
OOOOFE '780 BODlt: 0001'2 136 BZ ENDLIST NO, IGNORE IT 
000102 5910 BAA 1& 00AB8 137 C PAItMREC,NODVCS 
000106 .720 BODE 0001'2 13S BH ENDLIST 
00010A 8B10 0003 00003 139 INITPTR SLA PARMREG,3 GET INDEX TO ENTity 
00010E .119 1008 00008 HO LA PAltMREG,8 (TABBASE ,PARMREC) GET ADDR OF ENTitY FOIt PTIt 
000112 D201 1000 BB60 00000 00B7' 1111 HVC a (2,PAItMREC) ,MIN1 FREE PTR FORMAT 
00011S "OS1 0002 00002 142 STH INDXREC2,2 (PARMREG) INDEX TO ECB PTR 
00011C '188 0004 00004 1"3 LA INDXREC2,4 (INDXREG2) INCR TO NEXT EO 
000120 4177 0001 00001 1 .... LA LOOPREC2,1 (LOOPREG2) INCR PRINTER COUNTER 
00012" 1&71'0 BOD6 OOOEA 1"5 B PTRLOOP 

1"6 • 
147 • 

000 1 2S 1277 1'8 Df'LTRLN LTR ~PREC2,LOOPREC2 NO PTR RLNS PROCESSED 
00012A 11770 B'22 00136 1"9 aNZ FININIT NO, COMPLETE INITIALI ZATION 
00012E .. 110 0001 00001 150 LA PARMREC,1 YES, DEFAULT ItLN - 1 
000132 "71'0 BOF6 0010A 151 B INITPTR 

152 • 
15J • 

000136 SB10 BAA" 00AB8 154 FININIT L PARMREC,NODVCS GET NUMBER OF DISPLAYS 
00013A 1 Bill 1SS LR LOOP REC , PARMREG SAVE LOOP COUNTER XA01560 
00013e SB10 BAlIS OOABC 156 S PARMREC,NOPTRS XA01S60 
0001 .. 0 seoo BAD" OOACS 157 M ZEROREC , DATAS Z GET SIZE OF DATA AREAS 
0001 .... 1S01 15B LR ZEROREG ,PARMREG 
000146 5000 BABS OOACC 159 ST ZEROREG,DATBLXSZ SAVE DATA AREA SIZE 

160 GETMAIN R,:'V- (0) GET CORE FOR DATA AREAS 
0001"A "510 B13A 0014E 161+ SAL 1,·." INDICATE GETMAIN 
0001'E OAOA 162+ SVC 10 ISSUE GETMAIN SVC 
000150 SOlO BABC OOADO 163 ST PARMREC,DATBLKAD SAVE DATA AREA ADDR 
00015" 1851 164 LR UIDXREG ,PARMREC GET ADDRESS OF AREA 
000156 III S9 0010 00010 165 LA INDXREG2,1 6 (TABBASI::) GET ADDR OF ENTRY 
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LOCAL 3210 SAMPLE PROCRAM 

t.OC OBJECT ceDE 

000151. 18" 

ADDR 1 ADDR2 STMT SOURCE STATEMENT ASM 0200 16.115 08/09/16 

00015C 4110 0001 

000160 D501 8000 8860 
000166 4180 81AO 
000161. D181 5000 5000 
000110 4068 0002 
000114 5058 00011 
0001,. 51.50 8AB1I 
Q0011C 4188 0008 
000180 4111 0001 
000184 4'40 8111C 
000,.8 5819 00011 
00018C 5850 8AAI 
000190 1255 
000192 4180 8192 
000196 ,,20 BAD8 
00019A 5021 0000 
00019E 4111 000' 
0001Al usa 8116 
00011.6 9280 1000 
0001AA D202 1001 9009 
000180 41FO 811.8 
000184 '867 
000186 "FO 8168 

0001BA 0100 
00018C 1iS10 81811 
0001CO OF 
0001C1 OOOArO 
0001C' 80 
0001CS 0008lC 
0001C8 OA1l 

0100 

00001 

00000 00814 
0018' 
00000 00000 
00002 
00004 
00AC8 
00008 
00001 
00160 
00004 
OOABC 

0011.6 
OOAEC 
00000 
00001t 
00191. 
00000 
00001 00009 
0018C 

0011C 

001C8 

00010 
0001a: 
0001DO 
0001D2 
0001D4 
0001F' 
0001F6 
0001F8 
0001FC 
000200 
000204 
000208 

4510 81E2 001F' 
0025 
0000 
DlD6ClC1D340FlF2 

OAll 
5"0 8.u.4 
5." 0008 
58" OOOC 
4159 0-010 
4160 0001 

00AB8 
00008 
OOOOC 
00010 
00001 

00020C "FO I'F' 00101. 
000210 D501 5000 88'0 00000 0081' 
000216 "80 8211. 0022E 
000211. 1116 
00021C 05U 
00021& 12ft' 
000220 4710 8211. 0022E 
000224 D101 5000 5000 00000 00000 

0-10 OS/VS BTAM SRL 

166 
167 
161 • 

SR 
LA 

169 IHITI.OOP CI.C 
110 BE 
171 xc 
112 STH 
113 ST 
1111 A 
115 IHCRPTRS LA 
176 LA 
177 BeT 
178 10 
179 10 
180 LTR 
181 BZ 
182 LA 
18l PTEO ST 
184 LA 
185 BeT 
186 DISPEO MYI 
187 MYC 
188 8 
189 PTRlHIT LJt 
190 B 
191 lOIN IT OPEN 
192+ CNOP 
19l+IOINIT BAt 
1911+ DC 
195+ DC 
196+ DC ,"+ DC 
198+ sve 
199 WTO 
200+ CHOP 
201+ BAL 
202+ DC 
20l+ DC 
2011+ DC 
205+IHB0005A DS 
206+ sve 
207 L 
208 10 
209 10 
210 LA 
211 LA 
212 • 
21) IOLCOP 
211l 
215 
216 
217 
218 
219 
220 

LA 
CLC 
BE 
LR 
BALR 
LTR 
BZ 
xc 

CNTREG ,CNTREG 
I.OOPREG2,1 

PRIN'l'ER RLN 
JU.N COUH'l'ER 

OC2,INDXREG2) ,MIN1 PRINTER ENTRY 
nRINIT YES, GET JU..~ 
O(1)0,INDXREG) ,OCINDXREG) CLEAR DATA AREA 
CNTREG,2 (INDXREG2) STORE PRINTER RLN FOR THIS 
INDXREG,' (INDXUG2) STORE ADDR OF DATA AREA 

DISPLAY 

INDXR.EG,OATASZ INCR DATA AREA nit 
INDXREG2,8CINDXREG2) INCR ENTRY PTR 
LOOPREG2,1(LCO~REG2) INCR JU.N 
UlOPUG,INITI.OOP 8R IF MORE '1'0 DO 
PARMREG,II (TAB8ASE) GET ADDR OF ECB LIST 
INDXREG , HOnRl GET INDEX PAST PRINTER ECB 
INDXltEG ,INDXREG 
DISPEO 
EVEN REG , DUMKYEO 
EVENUG,O (PARMREG) 
PARMREG,II(PARMREG) 
INDXR!!G ,PTUO 
o CPARMREG) ,X 180 I 
1 (J,PARMREG) ,9 (TAB8ASE) MOVE IN ADDR OF ECB 
IOINIT 
CNTREG,LOOPREG2 CET IU.N OF PRINTE. 

XA01560 
XA01560 
XA01560 
XA01560 
XA01560 
XA015'O 
XA01560 

INCRPTRS 
(SYSPRINT,OUTPUT,DDl270) 
0,. 
1, -+12 
AL1 (15) 

ALIGJI LIST '1'0 ruL1.WOltD 
LOAD REG1 W/LIST ADDR. 
OPTIOH 8YTE 

AL3 (SYSPRINT) 
ALl (128) 
AL3 (DDl270) 
19 

DO ADDUSS 
OPTICH 8YTE 
DO ADDRESS 
ISSUE OPEN sve 

ILOCAL l270 SAMPLE PROCRAM RUNNING' 
0,' 
1,IHD0005A 
AL2()7) 
8'0000000000000000' 
C'LOCAL )270 SAMPLE 
OK 
35 

BIWfOI AROUIrD MU8AGE 
TEXT LENGTH 
MCS FLAGS 
PROCRAM RUNNING' 

LOOPREG,NODVCS CET I.OOP CTR 
DECBREG,8 (TAB8ASE) GET ADDR OF DECB 
8UF'REG, 1 2 (TAB8ASE) GET ADDR 07 8UFFE. 
IHDXREG,16 (TABBASE) GET ADDR OF FIRST TERM ENTRY 
RUIREG,1 INITIALI ZE RLN REG 

EPREG,WR'l'l'MTl GET ADDR OF FIRST WRITE It'nI 
o (2,INDXREG) ,MIN1 PRINTER ENTRY 
UPCOUNT YES, DOlI' T DO WRITE 
PARMREC,RLNREG PUT RLN IH REG 1 
RETNREG ,EPUG WRITE FIRST MSG 
EPREG,EPREG SUCCESSFUL 
UPCOUNT YES, TRY NEXT 
o ( 2, IN DXRE G ) , 0 (INDXREG) MAJUt TERMINAL lNACTIW 



LOC CBJZCT CODE ADDR 1 ADDR2 STM'l' SOUltCE STA'l'EMENT ASK 0200 1'.45 01/09/16 

00022A "FO a226 

00022E .129 0002 
000232 .122 0001 
00023' 4029 0002 
00023A 41" 0001 
00023E .155 0008 
000242 4"0 a1F8 

0002" '1'0 0001 
00024A .159 0010 
00024E SUO BAM 
000252 D501 5000 BB'O 
000258 ',,0 B258 
00025C '1'6 0001 
0002'0 .155 0008 
0002'4 .640 B2JE 
000268 4160 0001 
00026C 5060 BA(:O 

00231. 

00002 
00001 
00002 
00001 
00008 
0020C 

00001 
00010 
'00AB8 
00000 00B1' 
0026C 
00001 
00008 
00252 
00001 
OOAD" 

000210 .5860 BA(:O OOAD" 
000214 D103 7000 1000 00000 00000 

000211. 1817 
00021C '404 100' 
000280 9201 1005 
0002 ... 41EO 01 :14 
000288 40EO 1006 
00028C 41EO BB:Z8 
000290 50EO 1008 
000294 5080 'OOC 
000298 4060 1018 
00029C 5SFO BBSS 
00021.0 05EF 
00021\2 12FF 
00021.4 4770 B901\ 
00021.8 5839 0004 

00021\C 

0002AC 4"3 0000 
0002BO 1801 
0002B2 58Fl 0000 
0002B6 9140 FOOO 
0002BA "770 B2CE 
0002BE 91S0 1000 
0002C2 4710 B281\ 
0002C6 "111 0004 
0002CA 47FO B29E 
0002CE 1S10 
000200 "100 00,0 1 
000204 4110 1000 
00020S 1S00 
000201. 131' 
00020C OAOl 

00004 
00005 
00134 
00006 
00B3C 
ooooa 
OOOOC 
00018 
00B6C 

0091E 
0000" 

00000 

00000 
00000 
002E2 
00000 
002CE 
00004 
002B2 

00001 
00000 

002AC 

221 
222 • 
223 UPCOUNT 
22' 
225 
226 IOLPCNT 
221 
228 
229 • 
230 
231 
232 
233 FmDFRST 
234 
235 
236 
237 
238 
239 DSPLY1 
240 • 
241 READ 
242 
243 
244+ 
245+ 
246+ 
2"7+ 
248+ 
249+ 
250+ 
251+ 
252+ 
253+ 
254+ 
255 
256 
257 TWAIT 
2St 
259+ 
260+IECAO008 
261+ 
262+ 
263+IECB0008 
264+ 
265+ 
266+ 
267+ 
268+ 
269+ 
270+IEC00008 
271+ 
272+ 
273+ 
274+ 
275+ 

B 

LH 
LA 
5TH 
LA 
LA 
BCT 

LA 
LA 
L 
CLC 
BNE 
LA 
LA 
BCT 
LA 
ST 

L 
XC 
READ 
LR 
NI 
MYI 
LA 
STH 
LA 
ST 
ST 
STH 
L 
BALR 
LTR 
BNZ 
L 
TWAIT 
OS 
EQU 
LA 
LR 
L 
TM 
BNZ 
TM 
BO 
LA 
B 
LR 
LA 
LA 
LR 
LCR 
SVC 

IOLPan' 

EVEN REG , 2 (TABBAlE) 
EVEN REG , 1 (EVENREG) 
EVENREG,2(TABBASE) 
RLNREG,1 (RLNREG) 
INDXREG,8 (INDXREG) 
LOOP REG, IOu)()P 

orrREG,1 
INDXREG, 16 (TABBASE) 
LOOPREG ,NOOVCS 
0(2,INDXREG),MINl 
DSPLYl 
CNTREG,1 (CNTREG) 
INDXREG,8(INDXREG) 
LOOP REG , FINDFRST 
CNTREG,1 
CNTREG , READRLN 

INCREMENT 
COUNT OF ACTIVE 

DEVICES 
INCR RLN 
INCR TO NEXT ENTRY 
LOOP IF MOe TO DO 

INIT RLN 
POINTER TO FIRST ENTRY 
LOOP LIMIT 
PRINTER 
NO, SAVE RLN 
INCR RLN 
INCR TO NEXT ENTRY 

SAVE RLN FOR READS 

RLNREG,READRLN GET READ R.LN 
0(4,DECBREG) ,0 (DECBREG) 
(DECBREG),TI,003270,(BUFREG),30a,,(RLNREG),MF-E 
1 , DE CD REG LOAD OEca ADDRESS 
4 (1) ,4 
5 (1) ,1 
14,308(0,0) 
'4,6(0,1) 
14 ,003270 
14,8(0,1) 
BUFREG , , 2 ( 0 , 1 ) 
RIJ~REG , 2" (0 , 1 ) 
15,003270+48 
14,15 
EPREG,EPREG OK 
ERRABENO NO, ABEND 

STORE LENGTH 
OOOB 
OOOB 

STORE DCB ADDRESS 
STORE AREA ADOR OOOB 
STORE LINE NUMBER 
LOAD RDWRT ROUT ADDR 

1.38557 

000REG,4(TABBASE) GET ADDR OF ECB LIST 
(EVENREG) , ECBLIS'!'- (OODREG) WAIT FOR OPERATION TO END 
OH 

1, a ( (OOOREG) ) 
0,1 
15,0 (1) 
0(15) ,X'flO' 
IECCOOOS 
0(1) ,X'SO' 
IECOOOOS 
1," (1) 
lECBoooa 
1,0 
0, , 
1,0(0,1) 
0,0 
1 , , , 

Appendix 0: 

SAVE PARAMETER LIST ADDRESS. 
LOAD ECB ADDRESS. 
IS COMPLETE BIT ON? 

IF NOT, TEST FOR END or LIST. 

STEP TO NEXT ENTRY IN LIST. 

RESTORE PARAMETER LIST REGISTER. 
LOAD WAIT COUNT. 

CLEAR HIGH BYTE or REG 
LOAD PARAMETER REG a 
INDICATE ECBLIST USED 
LINK TO WAIT ROUTINE 

0001. 
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LOCAL 3270 SAMPLE PROGRAM 

LOC OBJECT COOE ADORl ADOR2 STl-!T SOURCE STATEMENT ASH 0200 16.115 08/09/76 

00020E 117FO B298 002AC 276+ B IECAOOOS 
0002£2 1112F 0000 00000 277+IECCOO08 LA (£VENREG) ,0 (1 5) IF ON, LOAD SPECIFIED REGISTER WITH 

278+- ADDRESS or COMPLETED EO 
0002E6 18Fl 279+ LR 15,1 
0002£8 lBFO 280+ SR 15,0 

281 -0002£A 9501 2005 00005 282 CLI TYPE (£VENREG) ,X'01' OPERATION • READ INITIAL 
0002EE 11770 B76A 0077E 283 BNE PRNTREND NO, PRINTER OPERATION 
0002F2 951111 2000 00000 284 CLI o (£VENREG) ,X'44' INTERCEPTED 
0002F6 11780 B25C 00270 285 BE READ YES, RETRY READ 
0002FA 957F 2000 00000 286 CLI o (EVENREG).,X' 7r' SUCCESSFUL 
0002F£ 11770 B90A 0091E 287 BNE £RRABEND NO, END 
000302 5812 00211 00024 288 L PARMREG ,POLPT (EVENREG) GET RESPONDING RLN 
000306 1831 289 LR ODDREG, PARHREG 
000308 8B30 0003 00003 290 SLA ODDREG,3 GET INDEX TO TERM ENTRY 
00030C 11869 3008 00008 291 IJi CNTREG,8 (TABBASE,ODDREG) GET FORMAT NO. 
000310 8B60 0002 00002 292 SLA CNTREG,2 MULTIPLY BY 4 
0003111 117F6 B3011 00318 293 B READRTN (CNTREG) 
000318 117FO B90A 0091E 2911 READRTN B ERRABEND RLN • INACTIVE DEVICE 
00031C 117FO B318 0032C 295 B READFMT1 FORMAT 1 ON SCREEN 
000320 117FO B5C2 00506 296 B READP'H'r2 rORMAT 2 ON SCREEN 
0003211 117FO B6B4 006C8 297 B READFH'l' 3 FORHAT 3 ON SCREEN 
000328 117FO S25C 00270 298 B READ FORMAT 4 ON SCREEN - IGNORE IT 

299 -
300 -00032C 956£ 8000 00000 301 READFMTl CLI o (BUFRI:G) ,X'6E' INTERRUPT IS PA2 lCEY 

000330 11770 BII12 00426 302 BNt CLR1 NO, TEST FOR CLEAR !a:Y 
303 -

000334 1861 304 WR'l'F H'l' 4 LR RLNREG ,PARHREG SAVE RLN 
00334 305 ENDHSG EOU WRTFMT4 RETURN. REESTABLISH READ 

000336 8Bl0 0003 00003 306 SLA PARH!U:G,3 CONVERT RLN TO TABLE INDEX 
00033A ~120 0004 00004 307 LA EVENREG,4 FORMAT ID 
00033£ 11029 100S 00008 308 STH EVEN REG, 8 (TABBASE , PARMREG) STORE 10 IN TASLE 

309 CHGNTRY DD3270 ,A'I'TLST, (RLNREG) "SICIP DEACTIVATE TERMINAL 
000342 310+ OS OH 
0003112 11110 BB28 00B3C 311+ LA 1,003270 
0003116 58Fl 002C 0002C 312+ L 15,44 (1) GET DEB ADDR 
000311A 58EF 001S 00018 313+ L 14,24 (15) GET DeB ADDR FROM DEB 
00034£ "lEE 0000 00000 314+ LA 14,0(14) CLEAR HIGH-oRCER BYTE 
000352 111" 0000 00000 315+ LA 1,0 (1) CLEAR HIGH-ORDER BYTE 
000356 191£ 316+ CR 1,14 DCB-DEB LOOP COMPLETE 
00035S 11770 B36C 00380 317+ BNE IECA0010 NO, GIVE RETURN CODE • 8 
00035C 1S1F 318+ LR 1,15 DEB ADDR TO REG 1 
00035£ 18F6 319+ LR 15,RLNREG GET RLN 
000360 1S££ 320+ SR 14,14 
000362 43El ,0010 00010 321+ IC 14,16 (1) GET NUMBER or EXTENTS 
000366 19FE 322+ CR 15,' 4 IS RLN VALID 
000368 11720 B36C 00380 323+ 8H IECA0010 NO, GIVE RETURN CODE • 
00036C SBFO 0002 00002 324+ sa 15,2 MULTIPLY RLN BY 4 
000370 SS1F 101C 0001C 325+ L 1,28(15,1) GET ADDR or UCB FROM DEB 
000374 1800 326+ SR 0,0 
000376 II1FO 0002 00002 327+ LA 15,2 FUNCTION IS SICIP 
00037A OA74 328+ SVC 116 INVOICE ESR 
00037C "7FO B370 00384 329+ B IEOO010 BRANCH TO EXIT 
000380 II1FO OOOS 00008 330+I£CA0010 LA 15,8 SET RETURN CODE or 
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LOCAl. 3270 SAMPLE PROGRAM 

toC OBJECT C:ODE ADDR 1 ADDa2 S'l'M'r SOUltCE STATEMENT ASK 0200 16."5 08/09/76 

00314 

00031. D703 7000 7000 00000 00000 

00031A 1117 
00031C 9'04 100" 
000390 920E 1005 
000394 "7FO B3116 
000398 002ft 
00039A D201 1006 B3aft 
0003AO ',EO BBU 
0003A' 50EO 10108 
0003AI "'EO BE9A 
0003AC 50EO 10'OC 
0003BO .060 1018 
0003B. S8PO BBSI 
0003B8 OS!P 
0003BA 12F" 
0003BC '770 B90A 

0003CO "110 7000 
0003C' "00 0001 
0003C8 OA01 
0003CA 957" 7000 
0003CE nlO B3CA 
0003D2 9SIl4 7COO 
0003D6 '710 BJ.70 
0003DA 47"0 B90A 

0003DE 4829 OCI02 
0003E2 4620 B~~OA 

0003E6 0700 
0003EI 4510 B:IEO 
0003EC 00 
0003ED OOOAFO 
0003FO 80 
0003F1 000B3C 
OOOlF" OA14 
0003F6 SI10 BlY5C 
0003FA SIOO B,Y51 

0003rE ",,, OllOO 
000"02 OAOA 
00040la 1819 
000"06 5800 B,MC 

OOO"OA "", 0000 
OOO"OE OAOA 
000"'0 S8DO BASC 

000"14 91EC OOOC 
000"'8 92FF OOOC 
OOO"'C 07FE 

00001a 
00005 
0039A 

00006 00398 
00B3C 
ooooa 
OOEAE 
OOOOC 
00018 
00B6C 

0091E 

00000 
00001 

00000 
0030E 
00000 
0038' 
0091E 

003F' 

OOADO 
OOACC 

00000 

OOACO 

00000 

00A70 

OOOOC 
OOOOC 

331+IE00010 
332 -
333 WRITE" 
33ft 
335+ 
336+ 
337+ 
338+ 
339+ 
3'0+ 
3ft 1+ 
342+ 
3ft3+ 
3ft,,+ 
345+ 
3ft 6+ 
3'7+ 
3"8 
349 
350 
351+ 
352+ 
353+ 
35" 
355 
356 
357 
358 
359 -
360 -361 QUIESCE 
362 
363 
361l+ 
365+ 
366+ 
367+ 
368+ 
369+ 
370+ 
371 
372 
373 
3711+ 
375+ 
376 
377 
378 
379+ 
380+ 
381 
382 
383+ 
384+ 
385+ 

EQU -
XC 
WRITE 
LIt 
NI 
HVI 

FOR READ INITIAL 
0(11 ,DECBREG) ,0 (DEOREG) CLEAR EO 
(DECBREG) ,TS,OD3270,FOAMAT",FHT"SZ,,(RLNREG) ,MF-! 
1 ,OECBREG LOAD DECB ADDUSI 

B 
DC 
MVC 
LA 
ST 
LA 
ST 
STH 
L 
BALR 
LTa 
BNZ 
WAIT 
LA 
LA 
SVC 
CLI 
BE 
CLI 
BE 
B 

II (1) ,II 
5(1),111 
-+6 
AL2 (FHT"SZ) 
6(2,1),--2 
",OD3270 
116,8(0,1) 
''',FORMAT'' 
''',12.(0,1) 
RLNREG ,2" ( 0 , 1 ) 
15,003270+48 
14,15 
EPREG,EPREG 
ERRABENO 
ECB- (OECB REG) 
1,0(0,OECBREG) 
0,1(0,0) 
1 
o (DECBREG) ,X'7F' 
QUIESCE 
o (DECBREG) ,X'''''' 
WRlTE4 
ERRABEND 

LH EVENREG , 2 ('rADBASE) 
BCT EVENREC , QO:TSTR 
CLOSE (SYSPRnIT" 003270) 
CNOP 0,11 
I1AL 1, -+12 
DC AL1 (0) 
DC ALl (SYSPRINT) 
DC AL1(128) 
DC AL3(DD3270) 
SVC 20 
L PhRMREC,DATBLXAD 
L ZEROREG,OATBLKSZ 
FREEMAIN R,LV-(0),A-(1) 
LA 1,0(1,0) 
SVC 10 
loR PARl-tREG, TABBASI: 
L ZEROREC,TABSIZE 
FREEHAIN R,LV-(O) ,Aa(1) 
LA 1,0(1,0) 
SVC 10 
L SAVEREC,SAVE+4 
RETURN (1",12),'1' 
LM 116,12,12(13) 
HVI 1 2 ( 1 3) , X • FF • 
BR '" 

Appendix 0: 

HOVE IN LENGTH 

OOOB 
OOOB 
OOOB 

STORE DCB ADOUSS 
OOOB 

STORE AREA ADDR OOOB 
STORE LINE NUMBER 
LOAD RDWaT ROUT ADDR 

END IF RC 
NON-ZEilO 

CLEAR HIGH BYTE OF 
COUNT OMITTED,1 USED 
LINK TO WAIT ROUTINE 

SATISFACTORY COMPLETION 
UPDATE ACTIVE TERM COUNT 
INTERCEPT 
YES, RETRY 
NO, END 

GET NO. OF ACTIVE TERMS 
DECR COUNT 
IF ZERO, CLOSE DCB'S 

A38557 

REG 

ALIGN LIST TO FULLWORD 
LOAD REG' W/LIST ADOR 
OPTION BYTE 
DCB ADDRESS 
OPTION BYTE 
DCB ADDReSS 
ISSUE CLOSE SVC 

LOCATION OF DATA AREAS 
SIZE OF DATA AREAS 
FREE DATA AREAS 

CLEAR THE HIGH ORDER BYT!: XH"571 
ISSUE FREEMAIN SVC P2S0" 

LOCATION OF CONTROL TABLE 
SIZE or CONTROL TABLE 
FREE CONTROL TABLE 

CLEAR THE HIGH ORDER BYTE XH4571 
ISSUE FREEMAIN SVC P250" 

RETURN TO CAL1.ING P ROGRAH 
RESTORE THE REGISTERS 
SET ReTURN INDICATION 
RETURN 

Local 3270 Sample Program 0-13 



LOCAL 3270 SAMPLE PROGW1 

LOC OBJECT CODE ADOR1 ACDR2 STPof'l' SOURCE STAttMENT ASM 0200 16.45 08/09/76 

386 • 
00041E 4029 0002 00002 387 QCNTSTR STH EVENnEC,2 (TABBASE) SAVE UPDATE ACTIVE TERM OlT 
000422 47FO B2SC 00270 388 8 READ SET UP READ 

389 • 
390 • 

000426 9560 SOOO 00000 391 CLR1 CLI o (BtTFREC) ,X'fiD' CLEAR KI:Y 
00042A 4770 B482 00496 392 BNE ENT1 NO, "nST FOR ENTER 1Q:Y 

393 • 
00042E 186' 394 WRTFM'l'3 LR RLNR£C,PARHREC SAVE UN 

0042E 395 OlTRLMSG EQU WRTNIT3 
396 • WRITE CONTROL OPTIONS 

000430 8810 0003 00003 397 SLA PARMREC:,3 CONVERT RLN TO TABLE INDEX 
000434 4120 0003 00003 398 LA E~REG,3 FOJUofAT IO 
000438 11029 1008 OOOOS 399 STH EVEmU:C,8 (TAB8ASE ,PARMREG) STORE 10 IN TABLE 
00043C 0703 7000 7000 00000 00000 1100 WRITE3 XC o (4,OECBREC) ,0 (DECBREC) CLEAR Ee8 

401 WRITE (OECI3REC) ,TS ,DD3270,FORMAT3 ,FMT3SZ" (RLNREC) ,MF-E 
000442 1817 402+ LR 1,DECBREC LOAD DECB ADDRESS 
000444 9404 1004 00004 403+ NI 4(1),4 
000448 920E 1005 00005 404+ MYI 5(n ,14 
00044C 47FO 843E 00452 1105+ 8 ·+6 oooa 
000450 0148 406+ DC AL2(FMT3SZ) 0001 
000452 0201 1006 B43C 00006 00450 407+ MVC 6(2,1) ,·-2 MOVE IN LENGTH oooa 
000458 41EO 8B2S oeB3C 40S+ LA 14,003270 
00045C 50EO 100S ooooa 409+ ST 14,8(0,1) STORE DC8 ADDRESS 
000460 41EO 8052 00066 410+ LA 14,FORMAT3 0008 
000464 50EO 'OOC OOOOC 411+ ST 14,12 (0, 1) STORE AREA ACDR oooa 
000468 4060 lOla 0001S 412+ STU RLNREC,24 (0,1) STORE LINE NUMBER 
OOOUC 5aFO 8B58 00B6C 413+ L , 5 , DDl27 0+1l8 LOAD RDWRT ROUT ADDR 
000470 05EF 1114+ BALR 14,15 A38SS7 
000472 12FF 415 LTR EPRl:G,EPREC END IF RC 
000474 4770 B90A 0091E 416 BNZ ERRA8EllO NON-ZERO 

417 WAIT EC8-(DECBREG) WAIT FOR COMPLETION 
000478 4"0 7000 00000 418+ LA 1,0 (0 ,DECBREC) CLEAR HIGH BYTE OF REG 
00047C Inoo 0001 00001 419+ LA 0,1 (0,0) COUNT OMITTEO,1 USED 
000480 OAOl 420+ SVC 1 LINK TO WAIT ROUTINE 
000482 957F 7000 00000 421 CLI o (OEC8REC) ,X'7F' SATISFACTORY COMPLETION 
000486 4780 B25C 00270 422 BE READ YES, SET UP READ 
00048A 9544 7000 00000 423 CLI o (DECBREC) ,X'44' INTERCEPT 
0004SE 4780 842S 0043C 4211 BE WRITE 3 YES, RETRY OPERATION 
000492 117FO 890A 0091E 42S 8 ERRABEND NO, END 

426 • 
000496 9570 8000 00000 1127 ENT1 CLI o (BUFREC) ,X' 70' ENTER ICEY 
00049A 11770 -B25C 00270 428 BNl! READ NO, REESTABLISH READ 
00049E 5839 300C OOOOC 429 L ODDREC,12 (TAB8ASE ,ODDOC) CET AODR OF DATA AREA 
00011.\2 4158 0003 00003 430 LA INDXP.EC,l (8tTFREC) INDEX PAST AID , CURSOR ADDR 
000llA6 111110 01311 00134 1131 LA LOOPREG,308 
OOOIlAA 4BII2 0012 00012 1132 S8 LOOPREC ,COUNT (EVENREC) GET NUMBER OF BYTES READ 
0004AE 5B40 8ACS OOAD<: 1133 S LOOPREC, THREE ADJUST FOR LENGTH OF AlD , ADDR 
0004B2 12416 4311 LTR LOOPP.EC,LOOPREC 
000484 4700 8S30 005114 435 8NP WR'rRSPNS NOTHINC ENTERED 

436 • 
000488 0502 5000 BB63 00000 00&77 437 CLC o (3,INOXREC) ,FLO' FIRST FIELD 
00048E 11770 B4SE 00402 1138 BNE FLD2CHK NO, CHECK FOR SECOND 
000llC2 ono 3000 3000 00000 00000 439 xc o (33,ODDREC) ,0 (ODDREC) CLEAR FIELD IN DATA AREA 
OOOllCS 45EO BGGS 009AC 440 BAL JU:'rNREC, CETFIELD FIND FIELD DELIMITERS 

0-14 OS/VS BTAM SRL 



LOCAL 3270 SAMPLE PROGRAM 

LOC C&1EC'f CODE ADDR' ADDR2 S'l'M'f SOURa STA'l'EMENT AIM 0200 " •• 5 01/09/7' 

OOO'CC 12U .. , LTR LOOPUG, LOOPUG PD OF DATA 
OOO'CZ '7DO .530 005U .. 2 IIHP WR'1'RSPNS YES, WJU'l'E ltESPONS& 

1Ul3 • 
000llD2 "33 0022 00022 "" FLD2ant LA ODDJU!!G,311 (ODDUG) IlIC. 'fO NEXT FIELD DI DATA AHA 
OOOIlD' D502 5000 8866 00000 00B7A U5 CLC 0(3,INDXREG),FLD2 DCCRD FIEl.D 
OOOIlDC 11770 .IIDC OUFO "'6 BHZ FLD3aDC NO, CDClC PO. TBIRD FIELD 
OOO-EO D720 3000 3000 00000 00000 "7 XC o (33,ODDREG) ,0 (ODDUG) CLEAR FIELD III DATA ABA 
000llE6 115&0 8t9. 009AC u. &AI. JU:'l'NJU!!G, GE'l'!'IELD GET FIELD 
OOOUA 12'" .. , LT. LOOPREG,LOOPREG PD OF DATA 
OOOIlZC 117DO 8530 005U 1150 8NP WRTJtSPNS YES, WlU'1'E JU:SPQHSE 

1151 • 
OOOIlFO 11133 0022 00022 .52 FLD3C1Ut LA ODDREG,311(ODDREG) INCR 'fO '1'HIRD FIELD IN DATA ADA 
OOO.F. D502 5000 BD69 00000 0087D '53 CLC o (3,INDXREG) ,FLD3 '1'HIRD FIELD 
OOOUA 11770 8.FA 0050E .. 54 aNE FLD4CH1t NO, CHECIC POR FOUI\TII FIELD 
0004n D720 3000 3000 00000 00000 "55 xc 0(33,ODDREG),0(ODDREG) CLEAR FIELD 
000504 45EO 899. 009AC "56 &AI. JU:'l'NREG, GE'l'!'IELD GET FIELD 
000508 12114 457 LTR LOOPREG,LOOPM:C END OF DATA 
00050A 117DO 8530 0054. 458 aNP WR'1'JtSPNS YES, WRI'1'E RESPONSE 

459 • 
00050E 11133 0022 00022 1160 FLD4CHX LA ODDREC,34 (ODDREG) IlleR "1'0 POURTH FIELD 
000512 D502 5000 BD6C 00000 008.0 4'1 CLC o (3,INDXREC) ,FLD4 FOUlt'1'H FIELD 
000518 ""0 B518 0052C 462 BNE PLD5CUC: NO, CHECIC FOR LAST FIELD 
00051C D7,. 3000 3000 00000 00000 "63 XC 0(21,ODDREC),0(ODDUC) CL!:AR FIELD 
000522 "SED 0998, 009AC "'" SAL ~REC,CE'l'!'IELD GET FIELD 
000526 12114 1165 LTR LOOP REC , LOOPREC END OF DATA 
000528 117DO 853(1 005416 II" aNP WR'1'RSPNS YES, WRI'1'E RESPONSE 

467 • 
00052C 4133 001ti 00016 468 FLD5CJIC LA ODDREC,22 (ODDREG) INCR "1'0 LAST FIELD 
000530 D502 500CI BD6F 00000 00B83 469 CLC 0(3,INOXREC),FLD5 FI!"1'H FIELD 
000536 4770 B53C) 00511& 470 BNE WRTRSPNS NO, WJUTE USPONSE 
000531. 07011 300C) 3000 00000 00000 1171 XC 0(5,OODREC) ,0 (ODDREC) CLEAR FIELD 
000540 45EO B9911 009AC 472 DAL M:'l'NM:G,GETFIELD CET FIELD 

473 • 
'74 • 

0005164 1"1 1175 WR'1'FM'l'2 LR RLNREC , P ARMR!:C SAVE RLN 
00544 '76 WR'1'RSPNS tOU WR'1'FM'l' 2 RETUKN • REESTABLISH READ 

477 • WRITE FORHAT 2 
. 000546 02FF 80010 DC20 00000 00C34 478 HVC 0(256,BUFREG),FORMAT2 MOVE BASE MESSAGE 
00054C 0231 81010 B020 00100 00034 479 MVC 256(FMT2SZ-2S6,BUFREG),ro~AT2+256 IN"1'O 8UITER 
000552 SB10 0003 00003 "SO SLA PARl4R£C,J CONVERT RLN "1'0 TABLE INDEX 
000556 4120 0002 00002 IIS1 LA EVENREC,2 GET FORMAT 10 
000551. "029 to~o 00008 "S2 5TH CVENREC, S (TARSASE ,PARKREC) , STORE IN TABLE ENTRY 
00055E 5839 100C OOOOC 4S3 L OODREC, 12 (TABBASE,PAJUmEG) CET DATA AREA ADDR 
000562 0220 S028 3000 00028 00000 1184 MVC F~2FLD1(33,BUFREC) ,0 (ODDREC) MOVE DATA 
000568 0220 8052 l022 00052 00022 '85 MVC FM'l'2FLD2(33,BUFREC),34(ODOREG) FROM 
00056£ 0220 S07C 30U 0007C 00044 "86 MVC rMT2PL03(33,BUFREC),6S(00DREC) DATA AREA 
0005711 021" SOIl.7 3066 000A7 00066 laS 7 MVC FM'l'2FLD"(21,BUPREC),102(000REC) "1'0 
000571. 02011 SOC:4 307C aOOC4 0007C laSS MVC FM'l'2FL05(5,BUFREG) ,124 (OOOREC) BUFTER 
000580 0703 7000 7000 00000 00000 489 WRI'!'E2 XC a (II ,DECBREG) ,0 (DECBREC) CLEAR EO 

"90 WRITE (OEOREC) ,TS,OD3270,(BUFREC),PMT2SZ" (RLNUC),MP-E 
0005S6 1817 491+ LR 1,DECBM:C LOAD CECB ADDRESS 
000588 94011 10014 000011 "92+ NI II (') ,4 
00058C 920E 10el5 00005 493+ MVI 5 (1) , , 4 
000590 47FO B582 00596 494+ B -+6 OOOB 
000594 0132 ~95+ DC AL2 (nrI'2SZ) 0008 

Appendix 0: Local 3270 Sample Program 0-15 



LOCAL 3270 SU1PLE PROGRAl1 

toe OBJEC'r CODE ADDR1 ADDR2 STM'l' SOURCE STATEMENT ASM 0200 16.115 08/09/76 

000596 D201 1006 1580 00006 00594 1196+ MVC 6 (2,1) , --2 MOVE IN LENGTH 0001 
00059C 41EO DI28 0013C 497+ LA 14,DD3270 
0005AO 50EO 1008 00000 498+ ST 14,8(0,1) STORE DCB ADDRESS 
0005AII 50S0 100C OOOOC 1199+ ST IUFREC,12(0,1) STORE AREA ADDR 0001 
0005A8 4060 1018 00018 500+ $Til RLNREC, 211 (0,1) STORE LINE NUMBER 
0005AC 58FO 1858 0086C 501+ L 15,DD3270+118 LOAD ROWRT lOUT ADDR 
000580 05EF 502+ IALR 14,15 Al8557 
000512 12" 503 LTR EPREC,EPREC END IF RC 
000514 11770 B90A 0091E SOli BNZ ERRABEtlD NON-ZEJO 

505 WAIT ECI-(DECllREC) WAIT rOR OPERATION TO END 
0005D8 111.10 7000 00000 506+ LA 1,0 (0 ,DECBREC) CLEAR HICH IYTE OF REC 
00058C 11100 0001 00001 507+ LA 0,1 (0,0) COUNT OMITTED, 1 USED 
0005CO OA01 508+ SVC 1 LINK TO WAIT ROUTINE 
0005C2 957F 7000 00000 50~ CLI o (DECIREC) ,X'7P' COMPLETION SATIsrACTORY 
000SC6 1&780 D25C 00270 510 BE READ YES, SET UP READ 
0005CA 95411 7000 00000 511 CLI o (DECBREC) ,X' lUI' INTERCEPT 
ooosa 1&780 156C 00580 512 BE WRITE 2 YES, RETRY 
0005D2 1&7FO D90A 0091E 513 I ERRABEND NO, END 

514 -
000SD6 956C 8000 00000 515 READP'HT2 CLI o (IUFREC) ,X'6C' PA1 KEY 
OOOSDA 1&770 1318 0032C 516 IN!: READFM'l'1 NO, CO '1'0 READ rORMAT 1 LOGIC 
0005DE 1821 517 LR EVENREC ,PARHaEC GET RLN or DISPLAY 
0005EO 8120 0003 00003 518 SLA EVENREC,3 GET INDEX TO ENTRY 
0005tll 11832 900A OOOOA 519 LH ODDREC, 1 0 (EVENREC, TABIASE) GET RLN or ASSIGNED PTa 
0005E8 1233 520 LTR ODDEC,ODDREC PRINTER ASSICNED 
OOOSEA 11780 &67E 00692 521 IZ SYSOUT NO, USE SYSOUT 
0005a: 1863 522 LR JU.NREC,ODDREC SAVE RLN 
0005FO 8130 0003 00003 523 SLA ODDREC,3 GET INDEX TO ENTRY or PRINTER 
00051'4 11100 0018 00088 5211 LA ZEROREC, 1 811 

525 GETMAIN R,LV-(O) GET CORE Foa PRINTER REQUEST lLOCK 
0005F8 11510 8SE8 005Pe 526+ IAL 1,-+4 INDICATE GETMAIN 
0005FC OAOA 527+ SVC 10 ISSUE CETMAIN SVC 
OOOSFE 0717 1000 1000 00000 00000 52C XC 0(1811,PARMREG),0(PARMREC) CLEAR IT 
000604 "'111 002C 0002C 529 LA LOOPREC,IICi (PA~C) GET ADDR or PRINT 8UFFER 
000608 5852 900C OOOOC 530 L INDXREC,1 2 (EVENREC,TABIASE) GET ADDR or DATA AREA 
00060C 92C8 11000 00000 531 MVI o (LOOPREC) ,X'CS' STORE WCC IN IurrER 
000610 D280 11001 5000 00001 00000 532 MVC 1(129,LOOPREC),0(INDXREC) MOVE IN DATA 
000616 9215 11022 00022 533 MVI 311(LOOPREC),X'15' NEW LINE 
0006,A 9215 110411 0001111 53" MVI 68 (LOOPREC) ,X'15' NEW LINE 
00061E 9215 11066 00066 535 MVI 102(LOOPREC),X I 1S ' NEW LINE 
000622 92110 "07C 0007C 536 MVI 1211(U)OPREC),C ' 

, I LANK 
000626 9219 11082 00082 537 MVI 130 (LOOPREC) , X '19' END OF MESSAGE 

538 -00062A 11809 3008 00008 539 LH ZEROREC,8 (TAB8ASE,ODDREC) GET CUMENT PRINTER FORMAT 
00062E "900 8160 008711 540 CH ZEROREC ,MIN1 PRINTER 8USY 
000632 11780 8638 0064C 541 BE STRTPRTR NO, START OPERATION 
000636 5859 lOOC OOOOC 542 L INDXREC,' 2 (TUIASE ,ODDREC) GET POINTER TO LAST REQ 
00063A 5015 0000 00000 5"3 ST PARMREC,O (INDXREC) STORE POINTER 
00063E 5019 300C OOOOC 51&1& ST PARMREC, 12 (TAIBASE,ODOREC) UPDATE POINTER TO CUM REQ 
0006112 1812 545 RSTMYBD LR PARMREC, EVENREC RECOVER RLN OF DISPLAY 
0006"" BA10 0003 00003 546 SRA PARMREG,3 FROM TABLE INDEX 
0006'" 11"0 8530 005"" 5"7 8 WRTRSPNS CO TO· UNLOCJC U:YBOAaD 

5118 -0006"C 5019 300C OOOOC 5"9 STRTPRTR ST PAJUotREG, 12 (TABBASE ,ODDREC) STORE POINTER TO REQ 
000650 111" 000" 000011 550 LA PAJUotREC,II(PARMREC) GET ADDRESS or CECB 
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LOCAL 3:nO SAMPLE PROGRAM 

toC OBJECT CODE ADOR 1 ADOR2 STM'l' SOURCE STATEMENT ASH 0200 16.45 08/09/76 

000654 5859 0004 
000658 41.59 300A 
00065C 5015 0000 
000660 0600 
000662 4009 3008 

000666 1811 
000668 9404 1004 
00066C 920E 1005 
000670 41EO 0083 
000674 40EO 1006 
000678 41EO BB28 
00067tC 50EO 1008 
000680 5040 100C 
000684 4060 1018 
000688 58FO BB58 
00068C 05EF 
00068E 47FO B62E 

000692 5859 200C 
000696 0281 B904 5000 
ooonc 926B 89F5 
0006AO 926B SA17 
0006A4 926B 8A39 
0006A8 9240 BA4F 
0006AC 924B BASS 
0006BO DC81 B904 8EBE 

000686 4110 BADC 
0006BA 4100 8904 
00068E 5aFO 1030 
0006C2 05EF 
0006C4 47FO B62E 

0006CS 95FO BOOO 
0006CC 4780 B2Se: 
000600 0502 8000 8906 
000606 4780 B2Se: 
00060A 9570 BOOO 
0006DE 47BO B530 
0006E2 956E 8000 
0006E6 4780 B320 
0006EA 956C 8000 
0006EE 4770 B4111. 

00004 
OOOOA 
00000 

00008 

00004 
00005 
00083 
00006 
00B3C 
00008 
OOOOC 
00018 
00B6C 

00642 

OOOOC 
009E8 00000 
00A09 
00A2B 
00A4D 
00A63 
00A69 
009ES 00ED2 

OOAFO 
009EB 
00030 

00642 

00000 
00270 
00000 0091A 
00270 
00000 
00544 
00000 
00334 
00000 
001l2E 

0006F2 
0006F6 
0006FC 
000700 
000702 
000706 

5B29 
D7B1 
45EO 
12IT 
4770 
1;7FO 

300e: OOOOC 

00070A 183E 
00070C 1861 

2000 2000 00000 00000 
B6FEi 0070A 

B90J. 0091E 
B25e: 00270 

00070E 0703 7000 70eo 00000 00000 

551 
552 
553 
554 
555 
556 
557+ 
558+ 
559+ 
560+ 
561+ 
562+ 
563+ 
564+ 
565+ 
566+ 
567+ 
568 
569 • 
570 SYSOUT 
571 
572 
573 
574 
575 
576 
577 
578 
579+ 
580+ 
581+ 
582+ 
583 
SBII • 
SB 5 READF~tT3 
5B6 
5B7 
5sa 
589 
590 
591 
592 
593 
594 
595 • 
596 
597 
598 
599 
600 
601 
602 • 
603 WP.TFMTl 
604 
605 m~.I7E1 

L 
AI{ 

ST 
BCTR 
STH 
WRITE 
LR 
NI 
MVI 
LA 
STH 
LA 
ST 
ST 
STH 
L 
BALR 
B 

L 
lWC 
MVI 
MVI 
MVI 
MVI 
MVI 
TR 
PUT 
LA 
LA 
L 
BALR 
B 

CLI 
BE 
CLC 
BE 
CLI 
BE 
CLI 
BE 
CLI 
DNE 

L 
XC 
BAL 
LTR 
BNZ 
B 

LR 
LR 
XC 

INOXREG,4 (TABBASE) GET ADDRESS OF ECB LIST 
INDXREG,1 0 (TABBASE,ODOREG) ADD INDEX TO PRTR'S PTR 
PARMREG,O (INDXREG) STORE ECB ADOR IN LIST 
ZEROREG,O INDICATE 
ZEROREG,8(TABBASE,00DREG) PRINTER BUSY 
(PARMREG),TS,003270,(LOOPREG),131,,(~~REG),MF·E 
1,PARMREG LOAD OECB ADDRESS 
4 (1) ,4 
5 (1) ,14 
14,131 (0,0) 
14,6(0,1) STORE LENGTH 

OOOB 
OOOB 

14 ,003270 
14,8(0,1) 
LOOPREG,12 (0,1) 
RLNREG,24(0,1) 
15,003270+48 
14,15 

OOOB 
STORE OCB ADDRESS 
STORE AREA ADOR 
STORE LINE NUMBER 
LOAD RDWRT ROUT ADDR 

Al8SS7 
RSTRKYBD 

INOXREG, 1 2 (T ABBASE , EVEN REG) GET ADDR OF DATA AREA 
SYSOUTBF(130),n(INDXREG) MOVE DATA TO PRINT 8UFFER 
SYSOUTBF+3l,C',' MOVE IN 
SYSOUTBF+67 ,C' ,. FIELD DELIMITERS 
SYSOUTBF+ 1 0 1 , C· , , FOR LINE 
SYSOUTBF+1 23 ,C' , TO BE 
SYSOUTBF+129,C'.' PRINTED 
SYSOUTBF(130),FLOXLATE TRANSLATE TO VALIDATE DATA 
SYSPRINT,SYSOUTBF WRITE TO SYSOUT 
1,SYSPRltlT LOAD PARAMETER REG 1 
O,SYSOUTBF LOAD PARAMETER REG 0 
15,48(0,1) LOAD PUT ROUTINE ADDR 
14,15 LINK TO PUT ROUTINE 
RSTRKYBD 

o (DUFREG) ,X'FO' RFT KEY 
READ YES,REISSUE READ 
o (3 ,BUFREG) ,SOHUT RFT HEADER 
READ YES, REISSUE READ 
o (BUFREG) , X, 7D' ENTI:R KEY 
t·1RTRSPNS YES, WRITE RESPONSE 
O(DUFREG),X'~E' PA2 KEY 
tND~SC; 'lES, E!-ID TE.,,1lNAL 
o (EUFRF.G) ,X'~C' PAl KEY 

ilXA1169B 
i)XA11698 
QXA11698 
QXAl1698 
QXA 11698 

C:'ITRLMSG ~:O, WRITE CONTROL OPTIONS MSG 

EVI::onU::G,12 (T>J3BA.C;E,ODDRl:G) GE'l ADDR OF DATA AREA 
0(130,EVI:~lREr.) ,Cl(I:VE~j?.EG) CLEAR IT 
RETNREr. , ''lRTFf4T1 WRITE OUT FIPST FORMAT 
EPREG,EPREG \,IRITE SCCCESSFt:L 
ERRABEND :m, END 
READ 

ODD REG, RJ:TIIREG 5AV~ RETURN ADDRESS 
RLt:REG,PAR.~REG SAVE RLN 
O(4,D£CBREC) ,C(D£CBREG) C~AR tCB 
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LOCAL 3270 SAMPIJ: PROGRAM 

LOC OBJECT CODE AODR 1 ADDR2 STMT SOURCE STATE~mNT ASH 0200 16."5 08/09/76 

0007114 1817 
000716 914014 1004 
00071A 920E 1005 
00071E 147FO B710 
000722 OOAE 
0007214 0201 1006 870E 
00072A 141EO Ba28 
00072E SOEO 1008 
000732 141EO BB72 
000736 SOEO 100C 
00073A 14060 1018 
00073E 58FO BBS8 
0007142 05EF 
0007414 12FF 
000746 14770 B90A 

00074A 141'0 7000 
000714E 14100 0001 
000752 OA01 
000754 957F 1000 
000758 14780 8756 
0007SC 951414 7000 
000760 14780 B6FA 
0007614 141FO n750 
000768 07F3 

00076A 14120 0001 
00076E 8860 0003 
000772 4029 6008 
000776 SA60 0003 
00077A 1BFF 
00077C 07F3 

00077£ 1B33 
000780 4332 0019 
000784 1S63 
000786 SB30 0003 
00078A 5B20 BADO 
00078£ 4133 9008 
000792 5859 00014 
000796 4AS3 0002 
00079A 957F 2004 
00079£ 4780 B79A 
0007A2 95414 2004 
0007A6 4780 S8Fe 
0007AA 47FO B90A 

00004 
00005 
0072" 

00006 00722 
OOB3C 
00008 
00B86 
OOOOC 
0001a 
OOB6C 

0091E 

00000 
00001 

00000 
0076A 
00000 
0070E 
00764 

00001 
00003 
00008 
00003 

00019 

00003 
OOAE" 
ooooa 
0000" 
00002 
00004 
007AE 
0000" 
00910 
0091E 

0007AE 0203 3004 2000 00004 00000 
0007B4 1812 
000786 4100 0088 00088 

0007BA 4111 0000 
0007BE OJIIW. 
0007CO 5823 00014 

00000 

00004 

0-18 OS/VS BTAM SRL 

606 
607+ 
608+ 
609+ 
610+ 
611+ 
612+ 
613+ 
614+ 
615+ 
616+ 
617+ 
618+ 
619+ 
620 
621 
622 
623+ 
624+ 
625+ 
626 
627 
628 
629 
630 
631 

632 -
633 FMT1CD 
634 
635 
636 
637 
638 

639 -

WRITE 
LR 
UI 
MVI 
B 
DC 
MVC 
LA 
ST 
LA 
ST 
STH 
L 
8ALR 
UR 
8UZ 
\,lAIT 
LA 
LA 
SVC 
CLI 
BE 
CLI 
DE 
LA 
8R 

LA 
SLA 
STH 
SRA 
SR 
BR 

640 PRNTRENO SR 
641 IC 
6"2 LR 
643 SLA 
644 S 
6165 LA 
646 L 
647 AH 
6"8 CLI 
649 BE 
650 CLI 
651 BE 
652 8 
653 -

CDEC8REG) ,TS,D03270,FO~~T1,FMT1SZ"CRLNREG),MF·E 
1,OECDREG LOAD OECB ADDRESS 
4 (1) ,4 
5 (1) ,14 
-+fi 

MOVE IN LENGTH 

STORE DC8 ADDRESS 

0008 
0008 
0008 

AL2(FMT1SZ) 
6(2,1),--2 
14,003270 
14,8(0,1) 
14,FORMAT1 
14,12(0,1) 
RLNREG,24 (0,1) 
15,003270+48 
14,15 
EPREG,EPREG 
ERAABEND 

OOOD 
0008 STORE AREA ADOR 

STORE LINE NUMBER 
LO.\I) RDWRT ROUT ADOR 

£CD- (DECDREG) 
1,0 (0 ,DECBREG) 
0,1(0,0) 
1 

END IF RC 
NON-ZERO 

A38557 

REG 

o (CECBREG) ,X'7F' 
rHT1CO 
OCDECDREG) ,X'44' 
WRITE 1 

WAIT rOR OPERATION TO END 
CLEAR HIGH 8YTE or 

COUNT OHITTEO,1 USED 
LINJC TO WAIT ROUTINE 

SATISFACTORY COMPLETION 
YES, STORE rORHAT CODE IN 
INTERCEPT 

ENTRY 

EPREG, -
OOOREG 

YES, RETRY OPERATION 
SET NON-ZERO RETURN CODE 
AND RETURN TO CALLER 

EVENREG,1 GET FORMAT 10 
RLNREG,3 CONVERT RLN TO TABLE INDEX 
EVENREG,a (TAB8ASE,RLNREG) STORE ID IN TABLE 
RLNREG , 3 RESTORE RL.~ REGISTER TO RLN 
EPREG ,EPREG SET RETURN CODE -0 
OODREG RETURN TO CALLER 

ODOREG ,OOOREG 
OOOREG, RLN (EVEN REG) GET RLN or ENDING PRINTER 
RLNREG,OOOREG SAVE RLN 
OOOREG,3 CONVERT RLN TO TABLE INDEX 
EVENREG, roUR GET BEGIN OF PRINTER R8 
ODOREG,8 COODREG,TAB8ASE) GET ADOR OF TABLE ENTRY 
INDXREG,4(TAB8ASE) GET ADOR or tC8 LIST 
INDXREG,2 (OOOREG) GET ACOR OF PRINTER'S £C8 
4 (EVENREG) ,X'7r' GOOD END 
PRNTRNXT YES, CLEAN UP 
4(EVENREG),X'''''' INTERCEPT 
WRITEPI YES, RESTART OPERATION 
ERRABENO NO, END 

654 PRNTRNXT MVC 4 (4,000REG) ,0 (EVENREG) UPDATE LINK POINTER 
655 LR PARHREG,EVENREG ADDRESS OF PRINTER RB 
656 LA ZEROREG,18" SIZE OF RB 
657 FREEMAIN R,LV-(0),A-(1) FREE BLOCK 
658+ LA 1,0(1,0) CLEAR THE HIGH CRDER 8YTE XM"571 
659+ SVC 10 ISSUE FREEMAIN SVC P2S0" 
660 L EVENREG,4 (OODREG) GET AOOR OF NEXT RB 



LOCA.t. 3~~70 SAMPLE PROCiRAM 

toC OBJECT COtlE ADDR1 ADDR2 STM'l' SOURCE STATEMENT ASM 0200 16.45 08/09/76 

0007C" 1222 '" LTR EVENREG ,EVENREG END OF CHAIN 
0007C6 4770 87CS 007DC 662 aNZ WRITEP' NO, START NEXT 
00070 4120 8ACS OOAtC 663 LA EVENREG,DUMMYECB XA01560 
0007CE 5025 0000 00000 664 ST EVENREG,O(INDXREG) XA01560 
0007D2 D201 3000 8860 00000 008711 665 MVC 0(2,ODDREG),MIN1 MARX PRINTER AVAILABLE 
0007DS 1171'0 8294 002AS 666 8 'l'WAIT WAIT FOR NEXT COMPLETION 

667 • 
66S WRITEP RESETPL (DEC8REG) ,ATTENT RESET READ INITIAL 

0007DC 66 9+WRIT1:P DS OH 
0007DC 1S17 670+ loR 1,DEC8REG 
0007DE 1800 671+ SR 0,0 
0007EO 181"F 672+ SR 15,15 
0007E2 4301 0019 00019 673+ IC 0,25(1) GET RELATIVE LINE NUMBER FROM DEO. 
0007E6 5SEl 0008 OOOOS 6711+ L 14,8 (1, GET DC8 ADDRESS FROM DEC8. 
0007EA 9110 E030 00030 675+ 'I'M 48(14) ,X'10' HAS DeB BEEN OPENED? 
0007££ 4710 87E6 007FA 676+ 80 IECA0033 IF SO, CONTINUE. 
0007F2 411"0 OOOC OOOOC 6 77+IEC.100 33 LA 15,12 IF ~~0'1', SET RETURN CODE A28622 
00071"6 471'0 889E 00882 678+ 8 lEC80033 AND EXIT. 

0071"A 679+IEOO033 EOU -0007FA 58FE 002C 0002C 680+ L 15,4"(14) GET ADDR OF DE8 
0007FE 411"1" 0000 00000 681+ LA 15,0(15) CLEAR llIGlI-ORDER 8YTE 
000802 S800 0002 00002 682+ SLA 0,2 MULTIPLY RLN 8Y 4 
000806 lMO 683+ AR 15,0 USE RLN.4 AS INDEX 
000808 S81"F 001C 0001C 684+ L 15,28(15) TO DE8UC8AD-4 AND GET UC8 ADDR 
00080C 9510 F012 00012 685+ CLI 18(1S),X'10' DEVICE CLASS - GRAPHICS 
000810 4770 8890 008A4 686+ 8NE II:COOO33 NO, DEVICE IS NOT ANR 
00081" 9501 1005 00005 687+ CLI S(1"X'Ol' IS OPI:RATION READ IIUTIAL 
000818 4770 nee 0089C 688+ aNE IECX0033 NO, GIVE RC-l0 AND EXIT 
00081C 91"0 1000 00000 689+ T!o1 0(1),X'40' IS THE OPERATION COMPLETE 
000820 4710 8880 00894 690+ BO IECQ0033 YES, GIVE RC-" AND I:XI~ 
000824 1801 691+ LR 0,1 DEC8 ADDR TO REG C 
000826 181F 692+ LR 1,15 UCB ADDR TO REG 1 
000828 411"0 0004 00004 693+ LA 15,4 ROUTING CODE OF 4 IN REG 15 
00082C OA74 694+ SVC " 6 INVOKE ESR TO DO RESET 

695+- TWO LINES OF CODE DEUTED BY APAR OX1227S ilXA12278 
00082E 891"0 0018 00018 696+ SLL 15,:!4 ~.hKE SURE THAT Ot\LY ••• ali ilXA06368 
000832 saFO 0018 00018 697+ SRI. 15,24 RC IS IN REG 15 ali GlXA06368 
000836 4110 0004 00004 698+ LA 1, " ESTABLISH COMPARAND 
00083A 191"1 699+ CR 15,1 IS RC 0 OR 4 
00083C 4720 889E 00882 700+ BH II:CB0033 RETURN WITH RC ilXA12278 
000840 40FO BU8 OOSAC 701+ 5TH 15, IECKOO 33 SAVE RETURN CODE 

'02+-
000844 581E 001e 0001C 703+ :. , ,26 ('4) CET 108 BASE FROM DCB 
000848 4111 0058 00058 704+ LA ',SS (1) GET AODR OF FIRST lOB 
00084C 5 SEE 002C: 0002C 705+ L , 11,44 (14) CET DE8 ADDR FROM DCB 
000850 lBOO 70E+ SR 0,0 
000852 430E 00101 00010 707+ IC 0,16 (1 II) GtT :lO. OF EXTENTS FROM DEB 

708+- AriD USE AS LOOP COUNTER 
000856 41EE 002CI 00020 709+ LA 111 ,32 (111) GET ADDR OF FIRST OEB uca PTR 

710+-
00085A 9601 1001 00001 711+IECT0033 01 1 (1) ,X' 01 ' 5E':' RESETPL ISSUED FLAG 
00085E 9101 101e 0001C "2+ '!'M 28 (1) ,X' 01 ' RFT W PRoeRESS 
000862 4"0 B87Ei 0088A "3+ BO IECHOO 33 'ltS, CIVE RC-O OlXA12280 
000866 58FE OOOCI 00000 71:&+ L , 5,0 (1 II) GtT AODR OF UCB 
00086A 9120 FOOEi 00006 715+ TM 6(15) ,X'20' OU~STAnDING I/O OPERATION 
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LOCAL 3270 SAMPLE PROGRAM 

LOC OBJECT CODE 

00086E 11710 B862 
000872 9l1BF 101C 

ADDR1 ADDR2 STMT SOURCE STATEMENT ASM 0200 16.45 08/09/76 

000876 11111 0058 
000B7A 1I1EE 00011 
00087E 11600 B8U 
000BB2 IIBFO B89B 
000B86 1171"0 BB9E 

00B76 
0001C 

00058 
000011 
00B5A 
OOBAC 
00SB2 

00088A 0701 S89B DB98 OOBAC OOSAC 
000890 1171"0 BB62 00B76 

0008911 1111"0 00011 
00089B 471"0 B89E 

00089C 411"0 0010 
OOOBAO 471"0 SB9E 

0008A4 1111"0 0008 
OOOBAS 1171"0 B89E 
0008AC 0000 
0008A!: OOBO 
0008BO 1BFF 

000BB2 121"1" 
0008BII 117S0 B8B6 
0008BB 591"0 BADO 
OOOBBC 4770 B90A 

OOOBCO 11110 7000 
OOOSCII 11100 0001 
OOOSCS OA01 

OOOSCA "'22 00011 
OOOSCE 5025 0000 
000BD2 "'32 0028 

000BD6 1B12 
000SD8 9110" 10011 
0008De 920E 1005 
0008EO 41EO 0083 
000BE4 40EO 1006 
OOOBEB 41EO BB28 
OOOSEC 50EO 1008 
00081"0 5030 100C 
0008F" 11060 1018 
OOOSFS 581"0 U58 
OOOBre 05EF 
000 SFt 1 2FF 
000900 11770 B90A 
0009011 95118 7000 
00090B 117BO 825C 
00090C "71"0 82911 

000011 
00882 

00010 
00882 

00008 
00882 

OOSe.,.\ 
OOAtIi 
0091E 

00000 
00001 

000011 
00000 
00028 

000011 
00005 
00083 
00006 
00B3e 
OOOOS 
OOOOC 
0001S 
00B6C 

0091E 
00000 
00270 
002A8 

0-20 OS/VS BTAM SRL 

00SB2 

716+ 
717+ 

SO 
NI 

IECU0033 
28 (1) ,X'SF' 

718+-
719+IECU0033 
720+ 

LA 1 ,SS (1) 
LA 14,4 (111) 

721+ BCT 0, IECTOO 33 
722+ LH 1S,IECK0033 
723+ D IECD0033 
724+- SEVEN LINES OF CODE DELETED DY 
725+-
726+IEO'10033 XC 
727+ B 
72S+-
729+IECQ0033 LA 
730+ B 
731+-
732+IECX0033 LA 
733+ B 

LA 
8 

IECK0033,IECK0033 
IECU0033 

15,11 
IEC80033 

15,16 
IECB0033 

15,8 

YES, KEEP lOB 8USY 
TURN OFF lOB BUSY FLAG 

STEP TO NEXT lOB 
STEP TO NEXT UC8 PTR 
LOOP IF NOT FINISHED 
RESTORE RETURN CODE 
EXIT t-lITIi RC 
APAR OX1227S 

SET RC TO ZERO 

SET RETURN CODE OF 4 
AND EXIT 

SET RETURN CODE OF X'10' 
A.":D EXIT 

InVALID DEVICE, SET RC • 8 
AND EXIT 

ilXA12278 

7311+-
735+IEC00033 
736+ 
737+IECK0033 
738+IECL0033 
739+IECE0033 
740+IECB0033 

DC 
DC 
SR 
EOU 
LTR 
BZ 

IECBOO3J 
!zt 0' SAVE 
X'OOSO' 
15,15 

AREA FOR WTTA OOOG 
RH ilXA06387 

XA01629 

"" 7112 
7113 
71111 
745 
746+ 
747+ 
74S+ 
749 -
750 WRITEPS 
751 
752 
753 
75"+ 
755+ 
756+ 
757+ 
75S+ 
759+ 
760+ 
761+ 
762+ 
763+ 
764+ 
765 
766 
767 
76S 
769 
770 -

C 
BNE 
WAIT 
LA 
LA 
SVC 

LA 
ST 
LA 
WRITE 
LR 
NI 
MVI 
LA 
STH 
LA 
ST 
ST 
STH 
L 
BALR 
LTR 
BNZ 
CLI 
BE 
B 

-EPREG,EPRtG 
WRITEPS 
EPREG,FOUR 
ERRABEND 
ECS- (DECDREG) 
1,0 (0, OI:CDRI:G) 
0,1 (0,0) 
1 

FLAG FOR SVC 33 

RC - 0 
YES, PROCEED 
RC • " 
~O, END 
WAIT FOR READ TO COMPLETE 

CLEAR HIGH 8YTE OF 
COUNT OMITTED,1 USED 
LINK TO WAI1 ROUTINE 

REG 

EVElJREG,4 (EVENREG) GET ADDR OF ECB 
EVENJU:G,O (INDXRF.G) STORE ADDR OF ECB IN ECB LIST 
ODDREG,II0(EVENREG) GET ADDR OF PRINT BUFFER 
(EVENREG) ,TS,DD3270,(ODDREG),131,,(RLNREC),MF-E 
1,EVENRtG LOAD DECB ADDRESS 
4 (1) ,11 
5 (1) ,111 
1&0,131 (0,0) 
111,6 (0,1) 
14,DD3270 
14,8 (0, 1) 
ODD REG, 1 2 (0, 1 ) 
RLNREG,24(0,1) 
15,003270+48 
111,15 
EPREG ,EPREG 
ERRABEND 
o (DEC8REG) ,X' 118' 
READ 
TWAIT 

END IF RC 
NON-ZERO 

STORE LENGTH 
OOOB 
OOOB 

OOOB 
STORE DCB ADDRESS 
STORE AREA ADDR 
STORE LINE NUMBER 
LOAD RDWRT ROUT ADDR 

A38SS7 

READ INITIAL ENDED BY RESETPL 
n:s, REISSUE READ 
NO, CHECK STATUS 



LOCAl. 3:n 0 SAMPLE PROGRAM 

LOC OBJECT COilE ADDRl ADDR2 STMT SOURCE STATEMENT ASH 0200 16.45 08/09/76 

000910 0703 2004 2004 00004 00004 
000916 47FO B7C8 007DC 

00091A 016C61 

00091E 
00091E 181F 
000920 4100 0080 
000924 8900 0018 
000928 1610 
00092A OAOD 
00092C lB22 
00092E lB66 
000930 95FO 5000 
000934 ~740 B96A 
000938 95F9 5000 
00093C 4720 B986 
000940 8920 0008 
000944 4325 0000 
000948 4166 0001 
00094C 4155 0001 
000950 4640 B91C 
000954 5960 BAC8 
000958 47DO B950 
00095C 5420 BACC 
000960 5860 DAC8 
000964 5020 BAC4 
000968 4130 0004 
00096C lB36 
00096E 4133 BAC4 
000972 0660 
000974 4460 B992 
000978 4Fl0 B9CC 
00097C 07FE 

00097E 956B 5000 
000982 4770 B986 
000986 1266 
000988 4780 B982 
00098C 4155 0001 
000990 0640 
000992 47FO B940 

000996 lBll 
000998 07FE 
00099A 8920 OOOS 
00099E 4320 BB62 
00~9A2 47FO B934 

00080 
00018 

00000 
0097E 
00000 
0099A 
00008 
00000 
00001 
00001 
00930 
OOADC 
00964 
OOAEO 
OOADC 
OOADS 
00004 

OOADS 

009A6 
009£0 

00000 
0099A 

00996 
00001 

00954 

00008 
00B76 
00948 

0009A6 F270 B9ce 3000 009EO 00000 

0009AC 4125 000:3: 
0009BO 5B40 BACSI 
0009B4 lB66 

00003 
OOAcc;a 

77 1 WRITEPI XC 
772 B 
773 • 
774 • 
775 SOHRl"T 
776 ERRABEND 
777+ERRABEND 
778+ 
779+ 
780+ 
781+ 
782+ 
783 GETPARM 
784 
785 GETCHAR 
786 
787 
788 
789 
790 
791 PARMLOQP 
792 
793 
794 HAVEPARM 
795 
796 
797 
798 CNVRT 
799 
SOO 
801 
802 
803 
804 
80S 
806 • 
807 DELIM 
a08 
809 
810 
811 
812 
a13 
814 • 

DC 
ABEND 
OS 
LR 
LA 
SLL 
OR 
SVC 
SR 
SR 
CLI 
BL 
CLI 
BH 
SLL 
IC 
LA 
LA 
BCT 
C 
BNH 
N 
L 
ST 
:.A 
SR 
LA 
BCTR 
EX 
eva 
BR 

CLI 
ONE 
LTR 
13Z 
LA 
BCTR 
B 

815 ZEROPARl-1 SR 
a16 BR 
a 1 7 INVLDClIR SLL 
81a rc 
519 B 

820 • 
821 PACK PACK 
822 • 
823 GETFIELD LA 
824 S 
825 SR 

4(4,EWNREG),4(EVENREG) CLEAR ECB 
WRITEP RESTART WRITE 

X'016C61' 
(15) ,DUMP 
OH 

RFT HEADER llXA'1698 

1,15 
0,128(0,0) 
0,24(0) 

LOAD PARAMETER REG 1 

1,0 
13 
EVE~r REG , EVENREG 
CNTREG , CNTREG 

PICK UP DUMP/STEP CODE XM4571 

CLEAR REGISTER 

SHIFT TO HIGH BYTE 
OR IN WITH COMPCODE 
LInK TO ABEND ROUTINE 

o (INDXREG) ,C'O' CHARACTER A NUMBER 
DE L II'! NO, ClIECK FOR DELIMITER 
o (INDXREG) ,C'9' MAYBE 
INVLDCliR NO, INVALID CHARACTER 
EVEN REG , 8 CI.I:AR LOW CHARACTER 
EVEN REG , 0 (INDXREG) GET CHARACTER 
eNTREG,1 (CNTREG) INCR LENGTH 
INDXREG,1 (INDXREG) INCR STRING POINTER 
LOOPREG,GETCHAR GET NEXT CHARACTER, IF' ANY LEFT 
C:TREG, THREE CHECK PARl-t LENGTH 
CUVRT BR IF VALID 
EVEN REG ,SIXFS REDUCE TO THREE BYTES 
CNTRl:G, THREE SET COUNT TO TItREE 
EVEN REG ,RM1PARM STORE RA\., PARM VALeE 
ODD REG ,4 LENGTH OF RAWP AR."1 
ODOREG,CNTREG SUBT LENGTII OF PARM , 
ODOREG,RA\'lPARM(ODDREG) GET ADOR OF FIRST CHARACTER 
CNTRl:G,O DECR COUNT FOR EXECUTE 
CUTRtG ,PACK PACK PARM 
PJ\R1~REG,PCKDPARM /; conveRT TO BINARY 
R.I:TNREG RETURN TO CALLER 

o (INDXREG) ,C' , • 
INVI.DCHR 
CNTRtG , C:ITREG 
ZEROPARl1 
ItIDXREG, , (INDXRr:G) 
LOOPREG,O 
lIAVEPARM 

PARMREG ,PARl1REG 
RI:TNREG 
t:VEHREG,S 
r:VEUREG,CO 
PARl-1LOOP 

COM .... ,A 
!JO, TREAT AS INVALID 
PAR:' OMITTED 
YES, SET IT TO ZERO 
InCR STRING POINTER 
:n:CR LOOP com~TER 
13R TO CONVERT PARM 

SET P!I.~ - 0 
RETURN 
CLE,\R r.0\'1 CHARACTER 
SUBSTITU7C C'O' FOR I~VALID CHAR 
SR TO ADJUST com~TERS , POINTERS 

PCKDPA~ (8) ,0 (0 ,ODOREG) 

EVEtJRtG,3(INOXREGl INCR TO FIRST DATA BYTE OF FIELD 
LOOP REG , TlIPEE CORRECT LENGTH FOR S8A SEQUENCE 
CUTREG ,a:TRtG SET COmJT • ZERO 
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LOCAL 3270 SAMPLE PROGRAM 

LOC OBJECT CODE 

000916 9511 2000 
0009 .... 4780 1916 
0009IE 4166 0001 
00caC2 4122 0001 
0009C6 4640 19A2 
00090 0660 

ADDR1 ADDR2 STMT SOURCE STATn!ENT ASM 0200 16.'5 08/09/76 

0009ee 11460 19CO 
000900 1852 
0009D2 07FE 

00000 
009CA 
00001 
00001 
00986 

000904 D200 3000 5003 00000 00003 

0009EO 
0009EO POFOPOPOFOPOPOFO 
0009E8 
0009E8 
000A6C 
000AS4 000000", 
000AS8 00000001 
OOOABC 00000000 
OOOACO 
OOOAC" 00000100 
000AC8 00000082 
OOOACC 
OOOADO 
OOOAD" 00000001 
OOOADI 
OOOADC 00000003 
OOOUO OO",P",P 
OOOU" 00000004 
OOOUI 00000000 
OOOUC 00000000 

OOOArO 

OOOArO 0000000000000000 
000800 00000000 

000104 00 
000805 000001 
000108 0000 
oooaOA .000 

oooaoc 00000001 
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826 rNDLOOP 
e27 
828 
829 
830 
831 MVPLD 
832 
833 
83" 
835 -

CLI 
BE 
LA 
LA 
ICT 
ICTR 
EX 
LA 
IR 

83 6 PLDMOVE HVC 

837 • 838 DS 
839 POCDPARM DC 
840 STSOU'1'BP DS 
841 DS 
842 SAVE DS 
843 MX1U.N DC 
8U NODVCS DC 
845 NOPTRS DC 
8" TASSI ZE DS 
847 P256 DC 
848 DATASZ DC 
e49 .DATBLXSZ DS 
850 DAT8LJtAD DS 
851 READRLN DC 
852 RANPARM DS 
853 THREE DC 
85' SIXFS DC 
855 FOUR DC 
856 ZEROWRD DC 
85 7 DUMMYEC8 DC 
858 STSPRINT Dca 

860+-

"'+-862+SYSPRINT DC 

866+ 
867+ 

871+ 
872+ 
873+ 
87"+ 

+ 
875+ 

DC 
DC 

DC 
DC 
DC 
DC 

DC 

o (EVENREG) ,X '11 ' 
KVFLD 
aITREG,1 (aJ'rREC) 
EVENREC,1 (EVENREC) 
LOOPREC , FNDLOOP 
aITREC,o 
Q\TREC , 'LDHOVE 
INDXREC , EVEN REC 
RETtlREC 

IYTE - SBA ORDER 
YES, MOVE FIELD 
INCR FIELD SIZE 
INCR TO NEXT DATA BYTE 
LOOP IF MORE DATA 
ADJUST COUNT FOR eXECUTE 
MOVE FIELD INTO DATA AREA 
GET START OF NEXT FIELD 
RETURN 

0(0,ODDREC),3(INDXREG) MOVE FIELD FROM IUFFER 
TO DATA ARF.A 

00 
ec'o' 
00 
CLUO 
18F 
F'255' 
F'1 ' 
F'O' 
F 
"256' 
"130' , 
F 
F'1 t 

1F 
F'3' 
XL'" OOFFFFFF' 
P'''' 
F'O' 

PAClCE D PA~t AREA 
SYSOUT PRINT IUFFER 

SAVE AREA 
MAXIMUM RLN 
NO. OF DEVICES (DEFAULT - 1) 
NO. OF PRINTERS (DEFAULT - 0) 
SIZE or CONTROL TABLE 

SIZE OF DISPLAY TERM DATA AREA 
SIZE OF DATA AREA CORE BLOCK 
ADDR OF DATA AREA CORE II.OCJt 
RLN TO BE USED FOR READ INITIALS 
ZONED PAM AREA 

F'O' XA01560 
DDNAMI:-SYSPRINT,DSORC-PS,DEVD-DA,MACRr-(PM),RECPM-F,LaEC
L-130,BLKSIZE-130 

OF'O' 

IL16'0' 
A(O) 

AL1 (0) 
AL3 (1) 
AL2(0) 

DATA COtJ'rROL II..OCX 

ORICIN ON WORD BOUNDAlty 

DIRECT ACCESS DEVIa INTERrACE 

FDAD,DYTBL 
DYLE, DEVT .. TRaAL 

CCI1HON ACCESS METHOD INTERrACE 

IUFNO 
lura 

Burt. 
BL2'0100000000000000' 

DSOIt(; 
A(1) IOIAD 

FOUNDATIC* EXTENSION 

• 



I.OCAL 3270 SAMPlZ PROGRAM 

LOC canC'l' CODE ADDR1 ADDR2 STM'1' SOURCE STATEMEnT ASM 0200 16.'5 08/09/76 

000810 00 879+ DC BL1'00000000' BrTEX,BFLN,HIARCHY 
000811 000001 880+ DC ALl (1) EODAD 
000814 80 881+ DC 8L1'10000000' -+ RECFM 
000815 000000 882+ DC AL3(0) EXLST 

884+- FOUNDATION BLOCJC 

000818 E2E8E2D709C905El 886+ DC CL8 'SYSP RINT ' ODNAME 
000B20 02 887+ DC BL1'00000010' OFLGS 
000821 00 888+ DC BL1'00000000' IFLG 
000822 0050 889+ DC BL2'0000000001010000' -+ -+ MACR 

891+- BSAM-BPAM-QSAM INTERFACE 

000B24 00 093+ DC BL1'00000000' • 
+ RER1 

000B25 000001 8911+ DC AL3(1) CHECK, GEM, PERR 
000B28 00000001 C95+ DC A(1 ) SYNAD 
00002C 0000 896+ DC tl' 0' CIND1, CIN02 
000B2E 0082 897+ OC AL2(130) BLJCSIZE 
000B30 00000000 891:+ DC F'O' WCPO, WCPL, orrSR, orrsw 
000B34 00000001 899+ DC A( 1) IOBA 
000B38 00 900+ DC AL1 (0) NCP 
000B39 000001 901+ DC AL3(1 ) EOBR, ECBAll 

903+· QSAM INTtRFACE 

000D3C 00000001 905+ DC A(1) RECAll 
000B40 0000 906. DC UfO' QSWS 
000B42 0082 907. DC AL2(130) LRECL 
000B44 00 908+ DC DL1'00000000' EROPT 
000B45 000001 909+ DC AL3 (1) CUTRL 
000048 00000000 910. DC F'O' PRECL 
OOOBIIC 00000001 911. DC A(n EOB 

912 003270 OCB 00NAt-'.E-003 27 0, OSORC-CX ,MACRF- (R, ;'1) , EROPT-T 

914+- DATA CONTROL BLOCK 
915.-

000B50 00D3C 916+ ORG --20 TO ELIMINATE UNUSED SPACE 
000D3C 917+003270 OS or'o' ORIGIN ON WORD BOUNDARY 
000B3C OODSO 919. ORC -.20 TO ORICIN GENERATION 

920.- COMMOtl ACCESS I!ETllOO INTERFACE 

000B50 00 922+ DC AL1 (0) BunlO 
000B~1 00000' 9:!3+ DC AL3 (1) BurCD 
000D54 0000 ,)210. i:>C AL2(0) BurL 
000B56 1000 ')25+ DC DL2'000'00000QOOOOOO' 

• DSORG 
000858 00000001 926+ DC 1.( 1) ICBAD 
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LOCAL 3270 Sl\.!"PLE pnOGRN~ 

LOC OBJI:CT CODE ~OR1 AOOR2 STMT SOURCE STATE~.r;NT ASH 0200 16.'5 08/09/76 

FOUNDATION EXTENSION 

OOODSC 00 930+ DC BL1'OOOOOOOO' BFTEX,BFLN,HIARCHY 
0001350 10 931+ DC BL1'00010000' 8TAM EROPT CODE 
OOOBSE FF 932+ DC ALl (2SS) BTAM BUFFER COUNT 
OOOSSF 00 933+ DC ALl (0) 
OOOSGO 00 934+ OC BL1'OOOOOOOO' • 

+ RECFH 
000S61 000000 93S+ DC AL3 (0) EXl.ST 

937+- !!,OUNOATION BLOCK 

000B64 C4C4F3F2F7FOUOtl) 939+ DC CL8'D03270' OONME 
000136C 02 940+ DC 13Ll'00IJOO010' OFLGS 
OOODGO 00 941+ DC SL1'0000OOOO' IFLG 
000B6E 2020 942+ DC BL2'0010000000100000' • 

+ 
+ MCR 

94"+- BTAM INTERFACE 

DOOB70 00000000 9"6+ DC A(O) LERB 
000137" FFFF 947 MIN1 DC 11'-1 ' FREE PRINTER FORMAT IO 
000076 FO 940 CO DC ClOt 
0001377 11 C1 DC 9119 FL01 DC XL3'11C106' SBA SEQ OF FIRST FIELD ( SBA - 86) 
000137A "C,7E 950 FLD2 DC XL3'11Cl7E' SBA SEQ OF SECOND FIELD( SBA -126) 
0001370 11C2I:6 !)S1 FL03 DC XL3'11C2E6' SBA SEQ OF THIRD FIELD ( SBA -166) 
000B80 11C34F 952 FLOII DC XL3'11C311F' SBA SE:Q OF FOURTH FIELD (SBA -207) 
000B83 11C36A 953 FLOS DC XL3' 11 C36A' SBA SEQ OF FIM'H FIELD ( SBA -234) 
0001386 C71140"0 9S4 FO~AT1 DC X'C71111040' lvCC, SBA - 0 
OOODM C50SE3CS0940C4C' 9S5 DC C'E:NTER DATA REQUESTED BELOW:' 
OOOBAS "C1S0 956 DC X'11C150' SBA - 80 
OOCDAS DSC10llCS7A 957 DC C'tlAME: ' 
DOOBAD 10110131 lC1 F71 060 958 DC X'1D401311C1F71D60' SF - UNPROT, IC, SBA-119, SF-PROT 
000B135 C1C"C4D97A 959 DC C'AOOR: ' 
OOOBBl\. lD4011C2SF1D60 960 DC X'lD4011C2SF1060' SF - UNPROT, SBA • 159, SF - PROT 
OOOBCl C3C9E3I:8n 961 DC C'CITY: ' 
DOOBC6 lD401'C3C71060 962 DC X"04011C3C71060' SF • UNPROT, SBA-199, SF-PROT 
OOOSCO E2E3C1E3C57A 963 DC C'STATE: ' 
000B03 lD4011C3E41060 964 DC X'104011C3Elll060' SF • UNPROT, SBA-228, SF-PROT 
OOOBOA E9C9077l\. 965 DC C' ZIP:' 
OOOBOE 10501 1CJ6Fl0601 ~ 966 DC X'1DSOllC36Fl06011CS40' SF-UNPROT, SBA-239, SF-PROT, 

967 - SBA- 320 
000BE8 CSDSE3CS094002CS 968 DC C'ENTER KEY: ENTER OATA,' 
OOOSFE l1CSE8 969 DC x'11CSE8' SBA - 360 
OOOCOl D7C1F24002CSE87~ 970 DC C' PA2 KEY: ENO PROGRAM,' 
OOOC16 ',C6S0 971 DC X'11C6S0' SBA - 1100 
000C19 C3C3CSC1D911002C~ 972 DC C'CLEAR KEY: CONTROL OPTIONS. 

, 
00 o A!: 973 FMT1SZ EQU --FORMAT1 

974 -
OOOCJII C711110"0 975 FORMAT 2 DC X'C7114040' WCC, SBA - 0 
OOOC38 CIIC1E3C140C7C9ES 976 DC C'OATA GIVEN BELOW ENTERED: ' 
OOOCSl l1Cl SO 977 DC X",C1S0' SBA - 80 
OOOCSII D5Cl04CS7A 978 DC C'NAME: ' 
000CS9 104013 979 DC X'1D40'3' SF-UNPROT, IC 
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LOCAL 32'70 SAMPLE PROGRAM 

ADOR1 ADOR2 STMT SOURCE STAT~MENT ASM 0200 ".45 OS/Ot/'6 

000C5C 0000000000000000 
000C70 10'0 
000C7r C1C4C4097A 
000CS4 1040 

000C8' 0000000000000000 
000CA7 10'0 
000CA9 CJC9EJE87A 
OOOCA!: 1040 

OOOCBO 0000000000000000 
OOOC01 1060 
000eD3 E2EJC1E3C57A 
OOOCO, 10110 

OOOCOB 0000000000000000 
0000'0 1060 
000a2 E9C9C77A 
oooa, 1050 

000a8 0000000000 
OOOCFO 1060l1C5110 
000002 CS05E3C50911002C5 
00001' 11CSE8 
00001C 07C1Fl11002C5E87A 
000030 11C6S0 
000033 07C1F2110D2CSE87A 
OOODII8 11C6FS 
OOOOIlB CJ03C5C1D9110D2CS 

000066 C711110A601l 
000D6D E7E7EBEBFjlC3EIIEII 
OOOD73 11 C1 SO 
000076 CSDSElCS09110D2CS 
000D95 11C1FB 
000D9S D7C1F1110D2C5tB7A 
000oa1 11C260 
0000811 D7C1F2110D2CStS7A 
OOODC9 11 C3FO 
OOODCC E3D611009CSDBEIICS 
OOODDII E2El40C2ElC1DA6A60 
000E1D t7E77ttlCSE2El40 
OOOEIIII A60Clt4EA67£C1CIICA6 
000E6~ 11C6D1 
000E611 ElC8CSDSIIOC8C9tl 
000E6C 1I0CSD9C1E2CS40CS 

OOOtAE C71'fC17D 
000ED2 D3D6ClC1 D:IIIOF3F2 

00028 

00052 

0007C 

000A7 

000C4 

00132 

001118 

00021& 

980 PMT2n.C1 EQU 

'" DC 
982 DC 
983 DC 
9811 DC 
985 FMT2FLD2 EQU 
986 DC 
987 DC 
988 DC 
989 DC 
990 FMT2FLOJ EQU 
99' DC 
992 DC 
993 DC 
994 DC 
995 FMT2FLD4 tQU 
996 DC 
997 DC 
998 DC 
999 DC 

1000 FMT2FI.DS EQU 
1001 DC 
1002 DC 
1003 DC 
10011 DC 
1005 DC 
1006 DC 
1007 DC 
1008 DC 
1009 DC 
1010 FUT2SZ EOU 
1011 • 
1012 FORt,...TJ DC 
1013 DC 
1011& :x: 
101S DC 
101' DC 
1017 DC 
101S DC 
1019 DC 
1020 DC 
1021 DC 

1022 DC 
102l !)C 
10211 x 
1025 DC 

1026 FP.!T3SZ tQU 
1027 • 
1028 FOru-oATI& DC 
1029 DC 
1030 "~TIISZ tQU 
1031 • 
1032 • 

··FORMAT2 
XLJ3'0' OATA FIELD 
X'1D60' SF - PROT 
C'ADORI' 
X'1040' sr- UNPROT 
.·FO RMAT 2 
XL3J'O' DATA FIELD 2 
X'1060' SF - PROT 
C'CITY: ' 
X'l01l0' SF - UNPROT 
··FORMAT2 
XL33'O' OATA FIELD 3 
X'1060' SF - PROT 
C ' STATE I ' 
x'1D40' SF .. tlNPROT 
·-FORMAT2 
XL2l'O' 
X'1 D60' SF - PROT 
C'ZIP: ' 
X, 1D50' SF - UNPROT, NUM ONLY 
·-FORMAT2 
XLS'O' 
X'1D6011CS40' SF - PROT, SBA - 320 
C' ENTER lCEY: UPDATE DATA, , 
X",CSES' SBA - 360 
C'PA1 lCEYI PRINT DATA,' 
X'1'C6S0' SDA - 400 
C'PA2 J<EY: E!~D PROGRAM,' 
X'11C6FB' SDA - 440 
C' CLEAR l:l:Y I CONTROL OPTIONS.' 
·-FORMAT2 

X ' C7114 0 II 0 1 3 ' WCC, SDA -0, IC 
C'XXYY3CUU' 
X'11C1S0' SDA - 80 
C'tUTER lCEY: RESUME AND CONTInUE,' 
X'11C1F8' SDA - 120 
C'PA1 ~:EYI BEGIN NEW ENTRY,' 
X'1 1C260' SDA • "0 
C'PA2 KEY: Et~O PROGRAM,' 
X"'ClFO' SBA • 240 
C'Te REQUEST BTAM 01.'1' -- ENTER REQUEST FOR TEST MESSAGE • 
OVER SAMPLE FORt-IA'!' ABOVE: , 
C 'XX-TEST NO. (23-2B) '!Y-JU:PEATS (01-99) , 
C' CUU-ADORESS OF TARGET DEVICt' 
X'11C601' SDA • "01 
C 'Tutu UIT ERASE EOF Al~D THEN TEST REQ. OSE CLEAR J<EY T· 
o RESUP.U:: AFTER TEST.' 
·-FOrurAT3 

Yo ' Ci 1 1 C' 70' WCC, SDA • 12S 
C'I.OCAL 3270 SAMPLE PROGRAM EtIDEO.' 
·-FORMATI& 
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LOCAL 3270 SAl:PLE PROCRJU.~ 

LOC OBJECT CODE AOOR1 AOOR2 STHT SOURCE STATt:~UT ASH 020e 16.45 08/09/76 

1033 • 01234S6789ABCOEF 
000I:02 4040"0404040"0"0 103" FLOXLhTI: DC C' , 

0 
00OtI:2 "0404040404040"0 1035 DC C' , 1 
OOOEF2 4040"04040404040 1036 DC C' , 2 
000F02 40404040404041)"0 1037 DC C' , 3 
000F12 40404040"04041)40 1030 DC C' [. (+1' 4 
000F22 50404040404041)40 1039 DC C' " 1$.) 11' 5 
000F32 6061404040404040 10"0 DC C'-/ ,~ !?' 6 
000FII2 4040404040404040 10" 1 DC C' : .00T'.-' 7 
OOOF52 40C1C2C3C4CSC6C7 10"2 DC C' ABCOEFGnI· , 8 
OOOF62 4C0102D3040S0G07 10"3 DC C' JY-LMlmpOR , 9 
OOOF72 4040E2I:3EI9ES£GE7 10"" DC C' STw\-lXYZ ' A 
000FC2 4040"0401104040110 10115 DC C' , B 
OOOF92 "OC1C2C3C4C5CGC7 10116 DC C' ABCOEFGHI ' C 
000FA2 "00102030"050607 1047 DC C' JKI.MNOPQR ' D 
000FB2 1I040£2E3£4E5£6E7 10118 DC C' STUVUXYZ I E 
000FC2 FOF1F2F3F4F5FGF7 1049 DC C'0123456789 ' r 

1050 • 0123456789ABCO£F 
105 1 010 
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POI.ID 
0001 
0001 
0001 
0001 

UL.ID 
0001 
0001 
0001 
0001, 

!'LAG. 
01 
01 
08 
08 

ADDRESS 
0001C:1 
0001C:5 
0003ED 
0003P1 

RELOCA'rIOH DIC'l'ICHARY 

Appendix 0: Local 3210 Sample Program 0-27 



CROSS-REFERENCE: 

SYMBOL LEN VALUE DEFN RtFE RENCF.S ASM 0200 16.~5 08/09/76 
BASEREC 00001 OOOOOOOD 000112 00057 0005e 00059 
BASEREC2 00001 OOOOOOOA 000111 00058 00059 00060 00060 
BUFREC 00001 00000008 00039 00209 00251 00301 00391 001127 001130 001178 001179 0011811 001185 001186 001187 00U8 004 

00585 00587 00589 00591 00593 
CLRLOOP 000011 000000B8 00113 00118 
CLRMOVE 00006 0000001:0 00125 00122 
CLR1 000011 000001126 00391 00302 
CNTREC 00001 00000006 000311 00035 00166 00166 00172 00189 00230 00235 00235 00238 00239 00291 00292 00293 007 

00791 00791 00794 00797 OOCOO 00802 00803 00809 00809 00825 00025 00828 00828 008 
CNTRLHSG 00002 0000042E 00395 005911 
CNVRT 00004 00000964 00798 00795 
COUNT 00001 00000012 00048 00432 
CO 00001 00000B76 009110 00818 
DATASZ 000011· 00000AC8 00U8 00157 001711 
DATBLXAD 00004 000000\00 00850 00163 00371 
DATBLXSZ 000011 OOOOOACC 008119 00159 00372 
003270 000011 00000B3C 00917 00197 00249 00253 00311 00341 003116 00369 001108 001113 0011"97 00501 00562 00566 006 

00759 00763 
DECBREC 00001 00000007 00037 00208 00242 002112 002114 00333 00333 00335 00351 00354 00356 001100 00400 00402 0011 

00423 00489 001189 00491 00506 00509 00511 00605 00605 00607 00623 00626 00628 006 
00767 

DEFAULTS 00004 00000068 00089 00069 
DELIM 00004 0000097E 00807 00786 
DFLTNO 00002 00000052 00079 00073 00075 
DFLTPTR 000011 00000068 00090 00080 OOOU 
CFLTRLN 00002 00000128 001119 00133 
OISPECB 00004 0000011.6 00186 00181 
DSPLY1 00004 0000026C 00239 002311 
DUHMYECB 00004 OOOOOAEC 008S7 00182 00663 
ENDLIST 00002 000000F2 00132 00136 00138 
ENDMSG 00002 000003311 00305 00592 
ENTl 000011 000001196 00427 00392 
EPREC 00001 OOOOOOOF 00045 00213 00217 00218 00218 00255 00255 00348 00348 001115 001115 00503 00503 00599 005 

00620 OOG30 00637 00637 00741 007111 00743 00765 00765 
!RRABEND 00002 0000091! 00777 00256 00297 00294 00349 00358 0041' 00425 005011 00513 00600 00621 00652 007114 007 
EVEN REG 00001 00000002 00030 00062 00063 00064 00087 00092 00095 00103 00110 00112 0011S 0011 5 00116 00116 001 

00182 001S3 00223 00224 00224 00225 00277 00202 00284 00286 00288 00307 00308 003 
003a7 00398 00399 00432 00481 00482 00517 00518 00519 00530 005115 00570 00596 005 
00633 00635 00641 006411 006118 00650 006511 00655 00660 00661 00661 00663 00664 007 
00751 00752 1)0754 00771 00771 00783 00783 00789 00790 00796 00798 00817 00818 008 
00029 00829 00833 

FINDFRST 00006 00000252 00233 00237 
rININIT 00004 00000136 00154 00131 00149 
FLDMOVE 00006 00000904 00836 00832 
FLOXI.ATE 00016 00000E02 010311 00577 
FLO 1 00003 00000877 009119 00437 
FI.D2 00003 00000B7A 00950 004~S 

FLD20!K 00004 00000402 00U4 00438 
FLO 3 00003 00000B70 00951 00~S3 
FL03ClK 000011 OOOOOIlFO 001152 001146 
FI.D4 00003 00000B80 00952 001161 
rI.DIIQIK 00004 OOOOOsOE 00460 004511 
FLD5 00003 00000B83 00953 00469 
rI.DsO!x 000011 00000S2C 001168 00~62 

FMT1CD 00004 0000076A 00633 00627 
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CROSS - RCFE RENCE 

SYMBOL LEN VALUE DEFN R.t:FI:REtlCES ASM 0200 16.'5 0'/09/76 
FMT1SZ 00001 OOOOOOl\E 00973 00611 
ntT2!'LD1 00001 00000028 00980 001184 
FMT2FLD2 00001 00000052 00985 00485 
FMT2FLD3 00001 000OO07C 00990 00486 
FMT 2!'LD II 00001 000OOOA7 00995 001187 
FMT2 !'LD5 00001 OOOOOOCil 01000 0048S 
FMT2SZ 00001 000100132 01010 00479 001195 
FMT3SZ 00001 000001118 01026 00406 
FMT4SZ 00001 00000024 01030 00339 
FNDLOOP 00004 0001009B6 00826 001130 
FORMAT 1 00004 OOOIOOB86 009511 00615 00973 
FORMAT 2 00004 000100C3" 00975 001178 00479 009S0 00985 00990 00995 01000 01010 
FORMAT 3 00005 000'OOD66 01012 00410 01026 
FOJU.1ATII 000011 OOOOOEIIE 01028 00343 01030 
FOUR 00004 OOO'OOAEil 00855 006411 00743 
F256 00004 000'00AC4 008117 00113 00117 
GETC}lAR 00004 000 '00930 00785 00793 
GETFIELD 00004 0001009AC 00823 0011110 0011118 001456 001164 00472 
GETP1I.JU.' 00002 0000092C 00783 00071 00002 00131l 
GETPTRS 00002 000'OOOE6 00128 00119 00123 
GETTJ\B 000011 000'OO06S 00087 000119 00090 
H1I.VEP1I.Rl-1 000014 000'00954 007911 00013 
lECAOO08 00001 000,002AC 002GO 00276 
IECA0010 00004 000003S0 00330 00317 00323 
lECA0033 00001 000,007FA 00G79 OOO£. 
lECDOOOS 00004 000'00232 00263 00269 
lECB0010 00001 000'003SI1 00331 003:!~ 
lECB0033 00001 000'00892 007110 00671: 00700 00723 00730 00733 00736 
lECCOOOS 000011 000002I:2 00277 00265 
IECDOOOS 00002 000002CE 00270 00267 
lECK0033 00002 OOOOOSAC 00737 00701 00722 00726 0072G 
lECOOO33 00004 OOOOOSAIi 00735 0063G 
IJ:CQOOJ3 00004 00000894 00729 00(90 
II:CT003J 00004 0000085A 00711 00721 
lECU0033 000011 00000S76 OO"!) 00716 00727 
!EC'r0033 OOOOG 000008811. 00726 00713 
IECX0033 000011 0000089C 00732 COGt8 
IliDO005,\ 00002 000001F6 00205 00201 
:::::CRPTRS 00004 0000017C 00175 00190 
I"IOXru:C 00001 00000005 00C33 00070 001611 00171 00171 00173 00174 00179 00180 00180 00185 00210 002,. 00220 002 

00227 00231 00233 00236 00236 001130 001137 00445 00453 001161 00469 00530 00532 005 
00~51 OO~52 00553 00570 00~71 006116 006117 00664 00751 00785 00787 00790 00792 007 
00e11 000" 00S23 00S33 00836 

I:lOXRl:G2 00001 00000000 ~1)03a 00129 00129 001112 00143 001"3 00165 00169 00172 00173 00175 00175 
I::ITLOOP 00006 00000160 00169 001" 
INITI'TR 000011 000001011. 001)~ 00151 
mVLOCHR 0000" 0000099A 00e17 o 071: Il 00000 
lOWlT 00004 0000019C 00193 001CO 
lOLOOP 0000" 0000020C 00213 00228 
!O~C~:T 00004 00000231\ 00226 00221 
LAS Tt-mVE 00002 OOOOOOOG 001:1 00114 
LOOPP..EG 00001 000000011 00032 000f.7 00068 0006;; 00078 00078 00132 00132 00155 00177 00207 00228 00232 00237 0011 

00433 0043" 00"311 00""1 00"'" 0011"9 001149 00457 00457 00465 001165 005:!9 00531 005 
005311 00~35 00536 00537 00564 00793 00812 00824 00S30 

!.OOPREG2 00001 00000007 00036 00128 00128 D01)O 001"" 0011'" 00148 001"8 00167 00176 00176 00189 
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CROSS-RI:FI:RI:r~CE 

SYMBOL LEU VALUI: OEFN RI:FEREI:CI:S ASM 0200 16.45 08/09/76 
MAXRUl 00004 000001\84 OOBlil 00074 
MINl 00002 00000n711 00947 001111 00169 00214 00233 00540 00665 
:-WFLO 00002 000009CA OOCll 00027 
lmovcs 00004 OOOOOJ\DQ OOBU 0007C OOOOJ 00087 00101 00137 00154 00207 00232 
NOPTRS 00004 000001\£C 00845 000G5 00093 00130 00156 00179 
OOORI:C 00001 OOOOOOOl 00031 OOO'G 00067 00070 00093 00094 00095 00105 00110 00257 00261 00289 00290 00291 004 

00439 00439 00444 00444 00447 001147 00452 00452 00455 00455 00460 00460 00463 004 
0046S 00471 00471 0048l 00484 00485 00486 00487 00488 00519 00520 00520 00522 005 
00~4~ 00544 0054') 00552 00555 0059' 0060l 00631 00638 00640 00640 00641 00642 006 
00645 006107 00654 00660 00665 00752 00"1 00799 00800 00801 00801 00821 00836 

PACK 00006 0000091.6 00C21 OODOl 
PJl.RMLOOP 000011 00000948 00791 00C1,) 
PARMREC 00001 00000001 000:!9 000(,(, 00072 00072 00074 00076 00083 000S5 00100 00103 00104 00105 00105 00106 001 

0010e oe110 00113 00117 00121 00122 00135 00135 00137 00139 00140 00140 00141 001 
00154 6C15~ 00156 00150 00163 00164 00178 00183 00184 00184 0018Ei 00187 00216 002 
003011 OC306 00300 00371 00376 00394 00397 00399 00475 00480 00482 00483 00517 005 
00529 005113 0051111 00545 00546 00549 005S0 00550 005S3 00557 00604 00655 00804 OOS 

PAIU·!2 00002 00000052 ooon 00079 
PCKOI' Jl.ml 00001 00000'>1:0 001139 OOtOll 00021 
POUlT 00001 000000211 00050 002C8 
PRNTRI:NO 00002 0000077I: OOGIIO 00~S3 
PRNTRNXT 00006 000007h%: OOGSII 00G49 
PTRECB 000011 00000191\ 0018l 001e~ 
PTRINIT 00002 00000'34 00189 00170 
PTRLOOP 000011 OOOOOOI:JI. 00130 001115 
QCNTSTR 000011 00000"1I: 00387 00362 
QUIESCE 00004 OOOOOlOI: 00161 00355 
RA\OlPAPJoI 00004 OOOOOADC 00052 007'8 0001)1 
iU:l\D 00004 00000270 00241 00285 00:!98 003S8 00422 0042S 005tO 005S6 00588 00601 00768 
IU:ADFMTl 000011 00000l2C 00301 OO:!9S 005H 
REAOFHT2 00004 00000506 00515 00296 
READI"MT3 00004 000006CC 0058S 00297 
REAORLN 000011 00000AD4 00851 OC:!39 00241 
IU:l\DRTIl 000011 00000318 00:!94 00293 
RETNRI:C 00001 OOOOOOOI: 000411 00071 00082 00134 00217 00440 001148 001156 00464 00472 00598 00603 0080S 00816 008 
RLN 00001 00000019 000119 00641 
RLUREC 00001 00000006 0003S 00211 00216 00226 00226 00241 00252 00304 00319 00345 00394 001112 00475 00500 005 

00604 00617 00634 00635 00616 00642 00762 
RST RKYB 0 00002 000006112 005115 0056C 00503 
SAVE 00004 OOOOOMC 008112 00061 00062 00381 
SAVERECi 00001 00000000 000113 00061 00063 000Ei4 00381 
SIXFS 00004 OOOOOAEO 00854 00796 
SOHRFT 00003 0000091A 00775 005S7 
STRTPRTR 00004 00000611C 00549 00~1I1 

SYSOUT 00004 00000692 00570 00521 
SYSOUTBF 00008 000009E8 008110 005'1 00572 00573 00574 00575 00576 00577 00580 
SYSPRINT 00004 OOOOOMO 00862 00195 00367 00579 
TABBASE 00001 00000009 000110 00100 00101 0010:! 00102 00103 001011 00106 00108 00111 00112 00140 00165 00178 001 

00209 00210 00223 00225 00231 00257 :>0291 00308 00361 00376 00387 00399 00429 004 
00519 00530 00539 005112 005411 00549 00551 00552 00555 00570 00596 00635 00645 006 

TABSI%E 00004 OOOOOJl.CO 000116 00096 00377 
'l1fREE 000011 OOOOOJ\DC 00853 001133 007911 00797 00824 
TWAIT 00004 000002A8 00257 00666 00769 
TYPE 00001 00000005 000117 00282 
lJPCOUNT 00004 0000022E 00223 00215 00219 
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CROSS-IU:FERJ:lICE 

SYrmOL LEN VALUE DEn~ lU:FEREnc:S ASM 0200 16.-5 08/09/76 
"'RITEI' 00002 00OO07DC 006G9 00662 00772 
WRITEPI 00006 00000910 00771 00651 
WRITI:PS 000011 OOOOOSCA 00750 007112 
WRITE 1 00006 0000070E 0060S 00629 
WRITI:2 00006 00000580 001189 00512 
WRITE3 00006 0000043C 00400 004211 
"'RITE4 00006 00000384 00333 00357 
WRTFMT1 00002 0000070A 00603 00213 00S9C 
WRTFMT2 00002 000005U 00475 001176 
WRTFM'l'3 00002 0000042£ 00394 00395 
WRTFMT" 00002 00000334 00304 00305 
tolRTRSPNS 00002 000005U 00476 001135 001142 00450 0045e 00466 00_70 00547 00590 
ZEROPARM 00002 00000996 00815 00810 
ZEROREC 00001 00000000 00028 00095 00096 00157 00158 00159 00372 00377 00524 00539 00540 0055_ 00555 00656 
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NO STATEMENTS FLAGGED IN THIS ASSeMBLY 
HIGHEST SEVERITY t-IAS 0 
OPTIONS FOR THIS ASSeMBLY 

ASSEMBLER DIAGNOSTICS AND STATISTICS 

ALIGN, ALOCIC, BUFSIZE(STD), DECK, eSD, FLAC(O), LIUF.COUUT(5S) , LIST, NOMCALL, YFLAC 
NOMLOCIC, NONUHBER, nOOBJI:CT, NORtNT, RLD, nOST:,T, UOLIB~1J\C, 1~OTERl1INAL, NOTEST, XREF(SHORT) 
SYSPARM() 

WORK rILE DUFFER SIZE • 729~ 
TOTAL RECORDS JU:AD FROM SYSTEM It:~UT 
TOTAL RECORDS READ FROI! SYS'l'E~1 LIDRARY 
TOTAL JU:CORDS PUNCHED 
TOTAL RECORDS PRINTED 
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702 
7051 

76 
1313 

ASH 0200 16.45 08/09/76 



APPENDIX P: REMOTE 3270 SAMPLE PROGRAM 

The remote 3270 sample program, which exercises the remote 3270 display 
system, is distibuted as a member of SYS1.SAMPLIB named SAMP327R. This 
PDS member contains (in the form of aO-character card images) all the 
source statements for the sample program and all the JCL needed to 
assemble, link-edit, and execute the program: 

//SAMP327R JOB BTAM,MSGLEVEL=l 
// EXEC ASMFCLG 
//ASM.SYSIN DD * 

Source Code 

/* 
//GO.DD3270 DD UNIT=address of BSC line 
//GO.SYSABEND DD SYSOUT=A 
/* 

Before assembling the program, supply the address of the ESC line in the 
270X control unit as the UNIT parameter in the //GO.DD3270 DD card. 
~lace the card in the card reader, and perform the assemble, link-edit, 
and go procedure. The messages and instructions that appear on the 
screen of the display station are self-explanatory. 
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LOC o"'~CT COOl! ~OOA' A00A2 STMT !O~C~ STAT~NENT 

000000 

P-2 OS/VS BTAM SRL 

) • 'HIS IS A SA~L! PWOGPAM ~OA A A!MOT! 3270 I~OAMATION DISPL'Y 
_. SYSTI!~. ~!A.E ~Tf! TMAT 'HIS ~OGAA. HAS ~!!N WAtTT!N ~OA TWO 
5. !270 DeYIC!S. eO'H O~ WHICH MUST al! 3277 DISPLAYS. 

" . 
7 • THIS PAOGAAM IS seT U- ~OA AN A.s~.~e. LINKenlT ANO GO • 
ft. TMI! 003270 DO CAAO .ILL HAve TO e! CHANGf!O TO AI!~L~CT THI! 
q. AOOA~SS O~ T~ esc LINE IN TMI! TAAHSMISSION CONT.QL UNIT. 

10 • 
II • IT .AY al! NI!CeSSAAY TO AL'I!A THIS S.~! _AOeL~M SO TMAT IT 
12. .AY ~UHCTIOH _ITH -OAf THAN TWO DCYICes. '0 on so. TME ~OLLO_ING 
1:3. CAAOS MUST III! CH.AHGCO IN T~ so'-"C~ DeCK: 
I- • 
IS • 
16 • 

I. O~T.~ST ~AC.OS (SeLOSPLY) 
(SPI!CPOLt 

17 • THIS SAMPL~ PWOG.AM IS RESTAICT~o TO A MAXIMIM CP 32 OCYICI!S. 
I~. ALL O~ WMICH MUST ae ATTACHeo TO ONE ~Mo'e )27, CQNTAQL UNIT. 
,~ ••••••••••••••••• A_AAS ~Ixeo •••••••••••••••••••••••••••••••••••••• 
20 • OXI2~.q 

21 • ox 12'970 
22 • ox I 36ct2 
2' ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 



~oc neJI!CT coDe AOOtt I AOO"'2 STMT !OU'tC! STAT!eet!NT AS. 0200 ".0" 06'07,.'6 

Z~ • ReGISn_ I!OUA1'IES 
00.,00 26 II!GZEAO lOU 0 aEGISTI!'t 0 
00002 Z., R!G2 !OU l' wGAIC ReGISTIEA 
000')3 28 .oc,UU·G !OU l wOAIC AeGIST!R 
'000. 2'1 MSGAOO. IOU • ADO. O~ nU~UT .ESSAG! 
OOOO~ 30 MSGl.!N IOU S LIENGTH Of" OUTPUT .eSSAG! 
00006 II S!~R!(i lOU 6 SPIC PnLL AOO. 0 .. 3270 I)ISP\.A., 
')0008 l2 ".TR!G !OU 4 "OAMAT IO! .. 'I"II!A 
0000. H OSPTAPG I!OU q ADOAISS 0fI 01 sP\..,," T"fiLI! 
OOOOA ,. LNC&!G lOU '0 LINICAG! "'I!GIST!A 
00008 !! '''!!''!G !OU " "IAST .. "se II!G 
OOOGe 3e U!lA!G2 EOU 12 SI!NOfotI) eASE "!G 
00000 11 P'IItTAIt EOU 13 PAINT"a aL'" 'AIIl.E "OORESS 
0000" 18 .T"COAG EOU .~ ~'UAN COO! .flGI S'!'" 

.0 • ~OUA'!S 

000(1) •• Z!IItO EOu , l.ENGT" 0" .) 

000.,. .2 ON!! EOU I \.E~TH n" I 
(001)2 .:. Twl: EOU 2 LI!NGTH O~ 2 
00003 •• 'H.I!~ EOU LE ... GTH 0" ~ 

0000. . ~ "nu • I!OU • "oa."T • 10ENTI"IEA 
00005 .6 "lYE ~OU S LENGTH ~" T"AM, ... AL LIST EN'.I!"S 
00006 .7 stx POU 6 LENGTH "" 6 
0000/\ ... 'P06 EOU 6 TP CODE "" " 
00001 .<; !t! \EN EOU ., l.I!NG'H 0," ., 
00'''''1 '50 EIG .. T EOU 8 "n"'MAT ~ I~ ... TI"IE" 
OO?I. ,. TP, , I!OU X" 'I • Til COOl! O~ I' 
O~O'O ~1 SI)TN EOU 16 l.I!NGTH I'" 16 
'0070 I!:! TP20 EOU •• 20' 
000'" ~. 'WENTY. EOU 2. LENGTH 0," 24 
OOO'C !~ 'WENTY .. I!OU 211 l.flNGTH n", Z8 
0000' !l6 TI"lOUT EOU X' 0' • OI!CI!I '1ME OUT ,.~ 410 
00010 ,'7 SS_!G EOU X· '0' KNSI/ST ATUS ·I!CI!'Y"O "l.AG 
00040 51! Ee"S"'. I!Ou x'.,,, EOT REsPONSE ,,, TEliCT 
000.0 !lea I!O 'ACYO I!OU .'.0' EOT AI!C! IYEO F'-AG 
000.1 60 IIOU"'''' I!ou X·.,, 1/0 EARoa COMP conI! 
OOOK ", P"I lOU X'6C' "TTI!NTION 10 "OR P", KFY 
0006D 62 eLf!". I!OU X·&O' ,,'TENTION 10 "'Ollt C\.EA'" K!Y 
OOGM! 6.J p"z I!OU x'el! ' ,,'TENT ION 10 FO. .. "Z (CNCl.t KIY 
000'70 e4 ENTEA EOU X,.,O· "TTENTION 10 110'" ..... TE. KI!" 
000'" 65 Sf!"'Yl ..... EOu x·," • NORM"~ COMP\.ETIOfot Cnot!: 
00080 66 LA!T I!OU x'SO· SlGH'''I .. S !NO 0'" "OL~rNG l.IST 
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1..0C OAJI!:CT COO~ "OORt .00·' ST.T !OUAC! STATE04t!NT .5" O::!OO 11.07 06"07.176 

68 <; ... v~ I 1".12. 
00000,", I!C;. OS OM 
')00000 ~I)ec OO')C OOO!)C 70. ST .. 1 ... 12.I'C 11' <;A vI! RI!G I STERS 
00000" 0~80 7, I'UL .. !.5I'REG.0 FST ... at.. IS" 

00006 72 USING ... 8"'SEReG.8"'SER~G~ .00R~SS ... 811..1 TT 
00llO06 I ~C8 7~ I..R e.Sl!A~G~.I!!I.SER~G INI TI"LI ZE 
000008 ..... CO 873C 1)07.2 7. " .. !"'SEREG2 • -O~ seco""o ~"SE 
OllOOOC 5('1'0 3"'.6 '),F.C 7, ST Il.S .. VE·. 
OOO.ot 0 .100 !!I~.' OO~.! 76 1.. .. Il.SAVl! 
?OOO'. .7F" "0.6 OOO.C 77 " 8EGI'" 8R"""CI1 .ROU""O IO"'CM a .... I leq,. 
1)000'" E?CtO.07"'3"'?F7"," 7f' DC CI..'-·'! .. ..-127R· ("EC ... TCMER a."I3eq2 
1)00020 .3." 74; nc .1..2' •. 1.7' O""E '- ... S, C,.."""GEn ilUl Jeqz 

"0 nc CI..S°':'S.,SO ... TE' O"TE '-"ST .SSEII481.." a."t3e<;l2 
0000'" "I)FI\~I "0'" 761F 7F '" !t· DC C,-"" 06.10 7,.,6' O.Tt! I.. ... ST .SSEII4"'I.." a."IJeca2 
00n02" "O? 82 OC se ... " ... S t!.I 0 • SIOI.. .CE 04E""T Oil' 10" TCIot a .... lle<;l2 
OOOOlC OOOOOO~OOOOOllO,)O 1'13 O ... TCH DC 32-'00' 10. TCM a."'3t'42 
"OOI)AC "'. I!EGI"" I)S 011 a."tle<aZ 

~S • 010 EN T~ LINFo GROUP 
1!6 OPEN InC!!R' OPE .. THE OC8 

OOO.,AC 87. CNOO 0 •• "LIG"" LI'IT TO "'1A.1.. _CAO 
OOOOAC .510 "I"AI'!: 0005. I!I!. a"L , ..... Lo"n REGI 'If.lLIST "0011. 
000050 ~I) !9. OC "'1..11128' IJPTrn .. "TTl': 
000 OS I OOOF"IO qO. ~C AI.. 31 DC8A' DC" "OOAESS 
0001)5 • .,.1' <;I,. sve 19 ISSue OPe:~ Svc 
0(10056 ?IIO "IF .... O")F",O <;IZ T04 OC "IR • A" •• ' I 0 ° TEST ~OR SUCCES<;FUL \1P€I'II 
OOOO!\ .. A"I., ",07. 00,,7 " q~ EtO ST"~T YES, GO TO $T.~T 

cu .TO 'OP!", F"ILU~E' 
1'I1)I)0SI!: 0"00 c;s. CNOP 0 •• 
"'''0060 .~I" aOf'lE 1)0,,7. Cf6. ! .. ~ 1.1'-.. 000 ... "'R.",eM ."ou,.." "ES$~CI'! 

01)006A ')010 0;7. DC "'L~116' Tl'!lI T LI!NGTH 
000066 0000 9". OC s·ceooooooOOOOOOOO' "CS FI.. .... GS 
0"006" t)t'\nU:50S.0C6C I rq 99. ~C C·OPI'!~ "" rLU~I!° 
00"0". tl:c·rl1~oo01'" ')S 0'" 
0000". ""'?3 101· SVC 15 
000076 A 711'0 "IZ"E -'03". 102 " "8NCR04"t. 
0000"" .1<;10 .,7.7 00"." I o~ ST •• n 1.." OSP T "8RG • OsP T "8 "'OO~f!SS TI11! or SPL ... " T"I'tLI'!: 
0000" AI60 871Z ')0.",. 10. 1.. .. Sel.RI"<i. SI:LDSPL" GET seL~CTION "OORI'!SS '1F 

I C! • FI~ST 12"0 OISIO\."V 

0001112 I C" IHI TI ... &. eQU 
000082 A'.O "lll\ OOli C IOI! '- .. 045C:"'00R. ~OA." TO ... ODR O~ II'O~""'TO MeSS"'GE 
0000,.6 • '50 00"" ;)00"7 loea 1..'" .sc:l..el'll.~ .. TOSZ '-ENGT ... O~ .. ess"'G! 
OOO!)'''' .S"O "602 00608 110 8"1.. l.HIC.eG •• ~ITI!Tr GO .AITI! ~OR""T 0 
00008~ AS"O ~212 002&8 "' 8"'l. l.NIC.I'!G.It!TCOOI! CMI!CIC AI!TUAN enoe 
0000.2 AS"O '5262 00268 liZ ""'1.. l.jljlC~~G •• "ITO ."IT "'OR CONPLF.TIO"" 
0000ct6 .. 66 'lOOS 00005 

" J 1.." sel..I!G.~IVI!(Sl!l.lteGt "0". NEllT sPECt~ Ie POLl. f!:I'IITlty 
I)OOO·U 9''''0 6000 00000 I'. T. ze.O(SEl..eG •• I.. ... ST ENO O~ SEl.f!CTION L'ST 
OOOO~ ."10 80M 000"" , IS "A lte"D "es. GO rssu~ ... RE"'O 
0000"2 • '66 000 • 00001 116 L'" se&'.I!GoO""eISeL.AEGI "OOR 0 .... ellT ENTAY 
0000"6 .""0 S07C 00082 "., " INIT 1At. NO. WAITI! TO ~1!."INrNG ors",-".,s 
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~OC O"'''''I!CT c:nOE 

OOOOAA .140 81n 
,)OOOAE O""E ~11'2 

0000"'4 072A 88"1 
OOOOl'A .SAO a632 
OOOOI'lE 4540 1)212 
OOOOCZ 4SAO 15162 
000l)C6 O:JOI a76" 
OOOOCC "IO~ " .... 6 
000000 .710 "'Z"E 
00eon4 .160 ~71fP 

000008 1"22 

0000!)4 O'!OI ~OCII 

onOOEO ."fIIO "'0"6 
OO)"E. .U2 OOCII 
0000e8 .1"6 OOCIS 
OOOOEC '11'11) 6000 
0000"0 ."10 82FE 
0000". .166 OOCH 
000""8 • .".0 "OCI. 

OOOO"C .2l0 !!I"e,6 
00.,100 I "l2 
~O')IOZ st:zo 876E 
00nl06 l'tl] 
OO"IO~ .160 ""12 
OOOIOC IA6' 
OOOlOE '5061) ""e,A 
001)1 I 2 1"'1'1~ 

GOG II • • 1 ';0 ,,74,2 
)00 I I" 41.1?,) '!71!,6 
OOOIIC . .,"'" 'OCiO 
000120 . ."." ftl IE 

00012 •• '7"'0 ",I2A 
GOGll8 • .".." 914,' 
OO.,IZC .""0 "1016 

1)00130 • 180 000 • 
001)1:1. 4128~ 2000 
0001]8 .1.0 B3P.10 

877l 
81!171 

87'" 

".,,,. 

AOOAI 

00178 
007"'" 
0081., 
00618 
OOZ,,, 
00l6/1 
00760 
OO .... C 
On]). 
00"Z4 

00001 
OOO"C 
0000 I 
OOOOS 
000')0 
OOl". 
00001 
001)0' 

007"C 

00"". 

00"18 

007"0 

G07.8 
00"6C 
OO"GO 
OOIZ. 

OGI ;0 
QOI,., 
OOIOt: 

0000. 
00000 
OOl!:l 

"OOAl 

OOOAA 

007"" 
0087., 

00"'" 

OOOOA 
007"A 

OOO .. C 

0012. 

GO 1]0 

00 alO 

ST.T saUACE STATENENT AS. 0200 " .07 

Iloa II~AO Eau 
120 LA 
121 XC 
IU XC 
t2~ BAL 
12. aAl. 
12! "AI. 
I ze MVC 
127 Till 
12! aD 
12«; LA 
110 SA 
131 C".IT I!QU 
132 Cl.C 
I l:' Be 
I ,. l.A 
135 LA 
lle Till 
I~" .,0 
Ill' LA 
130a ! 
Ite "Ne!EL EQU 
1.1 STC 
a.z LA 
I.l • 
I •• LA 
I.! LA 
I.~ 4 lit 
I." ST 
I.e s .. 
I.'; LA 
150 IC 
I" Ie 
a!z " 

I!. "''lIl:MAT!A ~QU 
IS! B 
1!6 " 
I!" IS 

I!~ """'0 EQU 

• 
"SGACOR.INAAEA AOOR 0,. INOUT AIIIEA 
INAREA(ZSS).INAAE4 CLEAA INPUT 
INAREA+2SS(4lt.IN~~A.2SS AAEA •• AI2'970 
l.N.REG.AEAOTI GO AEAO A 01 SPl.A" 
LNICIIEG.AETCOO! CMEC. RETU .... CODE 
,-,,,,cAEG •• A I TO wAIT .. OA CaMIIl.F.T ION 
CUOVSAVECTWOI.INA~A+TWO SAVE CU.!)V 
OEcaO+TWENTY4 •• ·OZ· STATUS "'G "ECIEV~O 
SSCHEC. 
SE~I"!G.SP~CPOL AOOA 00 SPEC IItnLL TAkE 
AEGZ.AEG2 CLEAA AEGISTE" 2 

ON~(TWO.SELIIEGI.INA"EA.~.O CHeCK ~~R CU.DV 
"" OS El. YES. GET SEl.ECTION ~OOA 
IIEGZ.CNECIIEG21 ADO ONE TO INOf!:. 
SELAEG."IVECSELAEGt POINT TO END Of" ENT"" 
IEAOeSEl.A!GI.LAST END Of" LIST 
AaNC""AL 
SELIIEG.ONEeSELAEGt POINT TO NE. T ffNTA., 

c ... " NI) ICEEP C"f!:CICING 

• 
AEG2.INOE. SAve INDE. "YT~ 
.0ll."EG .AP-G2 GET INOE. INTO ODD AEGISTER 
AEGI.S 1.1. MULTlP\.Y INnEJC 8Y 6 
REC2.WOA.""'G 1ItF.-EST AIIL 15" INOE. AEG 
SELAfG.SELDSIIl." GET SELECTION ADORES 
SELltfG."II!GZ AOOA OUTPUT ENT"" IN TA"L~ 
SELAI!G .,$ELSAVe SAVI! SELECTION AOOA 
"'. TAI!G .... TAfOG CL~A" .. nlltlilAT ItEG 
OSPTA8AG.OSPTAe AOOA 0 .. 01 SPLAY TASt.E 
"EGl.INOfJC 
".TAI!G.ZEAoeOSPTA8RG'''I!Glt GET "'OA"AT I" 
"'OA"AT"Ae "'''TREG t 

"O".AT 0 ON SCltEEN 
"OA.AT I nN SeAEEN 
FOA.AT I ON SC"EEH 

•• AI36 cU 

..AI3692 

•• '112969 

160. YEQI"'Y THE N'.I! ANO SOCIAL SECUAITY Nu.aEIt. ASSU.ING THAT T"I!Y 
tel • AltE 'IAl.IO. ~ SHALL CCNTINUI! ~AOC~SSING. 
lel .... '0. EQU 
leJ LA GET "'OMUT I 10 
16. S.TC "'''T''EG.lI!ROCOSPTABAG.AEGZ) STOIltI! IN OISPLA" TAIILE 
16! LA IIIS,AOOA."OA .. ATI AOOA 01" FOAIIIATI "ESSAGt! 

061'071'76 

Appendix P: Remote 3270 Sample Program P-S 



LOC O".IECT COO£ 

0001",C .1 !i0 OOOA 
000140 .~AO "60Z 
00,),44 4'5AO "'1212 
00'1 '4~ 45AO B .. 62 
00,)14C .7FO eOA4 

noo 150 Q570 "'1776 
00015. 47"0 "I16~ 

1'I00,~e q"l6<" 3""fO\ 
00015C ""e" -1111\6 
,,001"0 O~"F "''''' ... 00,)' 64 "780 6,I'IA 

00"'61.1 "1"161) 1)7"6 
OOOl"C: ,,71'10 "IS'" 
1)00''''0 47F0 BOA. 

0001". 4'"'' ~"lFB 

00,)'''8 415" 0004 
00017e 45AC' ~6C2 

0001"0 "SAO "I21Z 
0001"'. "SAt) "262 
00011'18 ",.FO eOA. 

ooo,qo "'40 "'Isse 
0001"14 41~0 1)03C 
"0010(11 4160 "'I"IZ 

OCOloC 4SAO a602 
000 I AO "5AO 82' 2 
OOO'A. ,,5AO 3262 
000lA8 41""" ')005 
000 I AC 01"" 6000 
0001150 ""10 82F.A 
000lS4 .'66 0001 
OOOIAe 4?'F0 "'1106 

ooolec .,,,0 "'140" 

AOOAI 

OOODA 
0-)61)" 
00101'' 
00 .. 68 
OOOAA 

0,77<: 
0017. 
0,)77C 
0" I II\C 
"'77C 
.. ),,, q') 

OI,""C 
on,,,,c 
~OOAA 

01')60' 
0,,0"" 
0,'","1'1 
o,,;n 1'1 

?Ol68 

00' .... 

0,'5CI 
0,)03C 
0')71 .. 

0"608 
0021" 
00268 
0)005 
00(\00 
Oe) ZFO 
0000' 
C'HoC 

0 ')"00 

P-6 OS/VS BTAM SRL 

ADOAl 

00 I ~O 

on,74 

0" , "'C 

OOlqO 

00100 

OO,q<: 

OOlSC 

STNT !OUACE STATE"'!"'T AS" 0200 11.0" 

Iff ~A NSGL! .... ~MTISZ ~E"'GTH O~ MESSAGE 
167 eA~ L ... KJl£G.wAITETI GO WJlI T! ~OAMAT I 
1f! eAL L"'I(A!G.JlETCOOE CHECK R£TUAN cnnE 
16e; eAL L"'ICREG.WAITD WAIT FOR CO-P~ETIO'" 
170 I! READ GO READ ANOTHER DISP\'A" 

17:- .... TI EOU 
17J CL I I ... AREA ... OUA.F. ... TF.R ENTER I(E" I ... TERRuPT 
17" BE !"NT",Run "ES. GO UPDATE RECI)RDS 
11~ CL I INAREA.FOUA.P. I PAl I(E" INTERRuPT 
,7e 8E PA'I"'T YES. GO ~AI(E H.RD cnp" 
,7" CL I INaAEA.FOUA.P.Z P.;o OA CNCL ICEY INTFRAUOT 
1 ,,~ BE PA;:>INT "es. Gn DE ACT 1" ATE TERNIN.~ 
I"q CL I INAREA.FOUA.CLE.A CLEAP I(F." I ... TF.AAUIOT 
, ~C eF CLEARI ... T YES. GO wA rrE FOAI4AT 2 
Il!l 9 READ IG ... "RE THE I ... TEAAUPT A ... O Gtl A .... O 

'1!3 E ... TERIHT fOU 
'~4. CR~'T"" "'EW nR UPDATE AN ~xt~Tt~ ENTR" 1"1 YOUR Pl"AI4.N ..... T 
,~~ • ".TA SF.T. 
lee L. MSGAnOR.FR.LU"'P AOO~ O~ MES~"GF. 

LA 
eAL 

-SGLFN.ERALU"'PL 
LNKR~G •• R ITET I 

LENGTH ~r I4ESS~CE 

,~q ~AL LNKREG.RETCooe CHECIC RETUR ... cnOE 
100 eAL L~KREG.WAITO WAIT FOR CONPLETIO'" 
101 ,. READ GO REAO ANOTH~R DIS~AY 

lo~ PAIINT EOU 
'9~ e ...oPRINT He PRINTER OEFINEO 
194 PA~I ... f fOU • 
I~~. OF.TERMIN~ IF .NY CATA WAS eHTFREO. IF so. CRFATE A ... ew OR uPDATE 
'96 ... N EXISTtNG E ... TRY I'" YOUR PER .. ANENT O.T .. SET. NOW OFACTIVAT~ THE 
I C:7 • lER .. I"AL. 
l'il' PAclNTI fOU 
100 LA 
~OO LA 
?Ol LA 
20~ CNC!N~.E EOu 
203 eAL 

BAL 
8AL 
LA 
TN 
eo 

2eCl LA 
210 I!! 
21l CL!ARINT EOU 

LA 

-SGAOOR.CLOSE_G 

SELREG. SELOSPL Y 

L ... KREG.WRITETI 
LNI(A!!G.RETcooe 

.DOR OF CLOSF. MSG 
Lf ... CTH OF NSG 
AOOA 0" SELF.CTIO ... TABLE 

GO WAITE ENDING -SG 
CHECI( RETURN COOE 

LNKREC.WAITO WAIT "OA COMPLETI~ 
SELAfG.FlvECSELAEGI POINT TO tNOlCATOR ~"Te 
ZfROCSELREG •• LAST END OF S!!\.ECTIO", LI~T 
CLeSE YES. TERMtNATE PAOGRAI4 
SELREG.ONECSELREG. POt ... T TO "'EXT .. OORE5S 
ONC!!MOAE NO. wAITE ANOTHeR .. eSS~~E 

NSC1DOR.FOR"'AT2 AOOR OF FORMAT 2 .~c 

Ofl"C""76 



l.t'C OeJECT COOl! A DOlt I "001112 ST.T tOUIIC! STAn .. !NT AS" 0200 11.0'7 01"'0'7''''6 

OOOlCO AlSO 0~'7 000"''' 213 LA .sGLfN.p .. nsz l.!NGTH 0 ... ..sG 
OOOICA A'5AO .,602 0060" ,.A flAl. l.NICREG."ITI!TI GO .R. T! ~OA.AT 2 
000lC8 A5AO 8212 002tl fl! IIAL l.NICREG.RfTCOO@ CH@CIC RCTUAN CODE 
OOOICC A~AO .. 262 00268 21f eAl. l."'ICIt!G •• A ITO .A IT PQA CO .. tt\.I!T ION 
OOOIno AI8n 000. 00008 2.., LA P"T.IG.EIGHT GET PO .... AT 2 In 
OO,,"A A2 •• 2000 00000 2 It! ITC p.T.eG.ZelltOCOS_TAII.G."F.G2) STnltt! IN O'.l.AY TASLI 
00010" A?PO IIOA. OOOA. 21. II "lAO GO .EAO A .. OT HIli O.SPLAY 

OOlOC 220 P.T2 fQU • 
OOO'OC cas,", 11'7"6 ~O""C 221 C\. I .N ... fA .... OU •• P.NT!R ENTrA IC!Y 'NTt!RttU'lT 
000.10 A"80 IIZA 00130 222 aE ... TOI YI!S. GO wR.,.t! ... Ott.AT 
.,OOIIA .'56C ""71\ 007"C 223 eL' INAA,A."OU".PA, pal It!y ,NTr".IPT 
00nl!!8 .711) 8 .... 6 OOI"C 22A .w. PAIINT YIS. GO "'AICI HAlla COPy 
(lOOIIC 9'56P. ,.776 0077C 22!i CLI IN_ .. t!A .... OUR.PA2 PA2 OR CNCl. IC!Y INTI!,",UPT 
000''''0 .780 aUlA 00'90 22e Of PA21NTI YfS. GO OEACTIVATt! TE."'INAL 
~OO''''A "560 a776 OO"'7C 227 CLI IN"RI! ..... OUII.Cl.~AR CLIAR ICI!" INT!".UPT 
001\1"'8 A""O .. 186 OOI .. C 221! BI! CLEARINT Gn .AITI! "'""MAT 2 
OOO'''C .7~0 80AA OOOAA 22~ 

,. READ G" "I!AO ANDT"'E" DISPLAY 
00200 "'O .. C~t;INT IOu • 

0002no ••• 0 .. 5 .... OO!'IM 23. LA -SGAOO". NO,.TR AOOR 0'" NO PRI~Tt!R ,",SG 
?0020A A.50 0020 000"0 2ll LA "SGl.~N.NOPTRL LENGTH 0" "SG 
OOO:!O" A"AIl 8602 '060" 2ll 'AL LNK .. t!G •• 1t ITET 1 Gn ."1 T! MSCi 
OOO;l!OC A5AO 8:!lZ 002." 2~A aAL LNICREG.RF.TCOD! CHECIC RETUIIN C~O! 
00021 0 .~AO ""~2 001.6" !l'5 BAL LNKREG ••• I TO .AIT "'QA CO"'PLITION 
0002 •• A""" .. OA. OO?A. 2ll II AfAC GO IlEAO .NOTHEII DI""PLA" 

Appendix P: Remote 3270 Sample Program P-7 



LOC OI!lJ~CT CODE "OOAI aOOA2 ST.T SCUA(,E STAT""'ENT AS. 0201) 11.01' 06"01'''1'6 

00218 2lf .f!lCOOE I!OU • 
000218 • .",10 "116 COliC 139 II ATNCDTAeC_TNCORG) "AANCH TO CORRf!SPONDING ENYRY 

0021C 2.C "'''COTae EOU 
00021C .7"0 1!123E (1)2 •• 2.1 8 IITNCOO 1'0 SUCCESS"ULLY INITIATf!O 
000220 • .",0 82.0 007.6 :?" 8 "TlilCO. OTF"T BUSY 
00022. ."'''0 82.6 C024C H:! It ATIIIC08 INVALID "LIII 
000l2(11 4"'''0 82.6 eOl4C "4. s ATNCOC INVALID 'YPE COOl! 
0,)022C .""'0 IIl.A C102~0 2.~ fII .TNCOIO ALL SKIP !tITS ON 
000::!30 .7,." "2.E 00154 2.e B ATNCOI. LINf! E"AO" AT nPEN 
0002~' .""0 "2'5" 1I0l~'" l., e "TIIICOl8 Nn "UI'''!!''S 
'00238 .7 .. " 1!1256 C;"Z'5C 2.8 " "Thcel c NO ev""EA ClOO\. 
OOOllC ."'''0 ~25' 00760 2 •• I!I "TNCD20 NO B~FER .AN"GI!Iff!III' 
0002.0 ''''''0 ~25F. 0026. 2~0 " IITIIIe02. esc uSAGE cnUNT ExCEEDED 

002.' 2~1 R'''CDO EOU 
000,." ".,.,.. 2~2 8A LNIC"EG Afl'TUIIN 

00"." 2~:! I" ... CD. FOU • 
01)02.6 '5""0 "I7)E (,01 •• l~. S LNICAI'!G.I!IGHT5 SU,,'A'CT 8 .... 0 .. AETUIIN .00'1 
000,.,,, ., "r, 2'!'! filA LIIIKllfG TO RETAy THE ncoE"'TI"N 

002.C ::>'!t .T"CD" !"ou 
OO~.C ::>'!7 "'''CDC eou 

0002.t: 47 .. ., 112FE POlO' 2'!f! B .8NC .... L THIS t:ONOIT ION SHOUl.~ ,..0' nccUII 
00::>'50 2'!C; .. TIo:COIO Enu 

000::>50 • "'0 !PE" (,"2"0 :>60 P CLr.Sf aLL TI!""INAL "i • TI!A"'"'' TI! 
002'5. 1e I "''''COl. EOU 

0.,025 • • .,.,.0 "12"10 C" 10. ,,1\2 B "8NOA""L THIS CO .. " I TI CN SHOUL.O IIIOT ocev" 
OOZ"", 2e3 "T"COI'" 100V 

01)1)258 ."'0 B,,"e CO)". ::>6. " "B"'O"""'- THIS CONDITION $ HOUL." .. aT nCCVA 
"O"!'IC ~6'5 "'''CCIC I!OU • 

0002'"'C . .,.,., A,lFE 1l0:"". 2H' I! ~""'OQ"'''L THIS CONO I T ION SIo4OUL.1l ... OT OCCUR 
')026., 267 AT"'Ce21) I!OV 

00021\0 ''''''1) "I?FF. (\030. 2U' !! _"HO""_L TloH .. C 0,.. 0 , rIo .. SHaUL" ,..OT I)CCUR 
"016. He; ..' ... eo,. !'!OU • 

"OO~6. .7"0 "~"F. ("'0. 271) 8 A"NOIl ... l. THIS CO"'f)1 Tt CN SHOUL.D ,..OT "lCCU" 

P-8 OS/VS BTAM SRL 



\.CC Ofll.JECT Ct'Of! AOORI ADDR;! STitT !OUACE STATEItENT 45M OZOO 11.07 06'0"'''0 

00268 "72 WAltO EOU • 
Z"3 w41T Ece"OECISO 

OOO~"''' 411 0 aFOI! 00 .. !!4 Z74. LA , .DECao \.OAD -AAAMETEA AEG , 
OOOZ6C 4100 0001 ')0001 Z7!!. \'A o.,CO.O) COUNT OM. TTEO. I U5F.D 
0002"" OAOI 2"". SVC I \.1 .... TO WAIT ROUTINE 

OOl'!1'Z 27 .. CHIC .... ee EQU 
OOOl'!"~ ~"'7F .... D!! 00F!!4 27 I!! C\.I CEceC.SEvE"''' NO.MA\. COMPLETION enOE 
OOO:POf\ 41''''' ~?U, 002.,C Z.,Q SNE CHIC41CC NO. ICEEI' CHECKING 
OOO~"A 0"" A zeo aA \.NKREG RI'!TUAN 

OOZ"C 281 CHIC41"CC EQU • 
ooo~"C ~'54' ISFD! 00FE4 21)2 a. I opceO.FouRTT' 1'0 I!AROA CO"'. CODE 
0002"0 4"1'0 ""FI! 00~04 Z83 eNE A!.NO.MAL INVA\.IO COM. eoaF. 
'l 00 Z'!!4 Q'506 ISFFA 0100., ze4 a.. I OEceO.TwI!NTT".TI'06 TI' ceDE 0" 6 
000~1'I8 .""0 "ZG4 002QA 2el! SNE CKTI'ZO HO. CHECIC OTH!'!R TI' CODES 
0002111C 9101 @II"!!E OOFF. ze6 TN OEceD.SlxTN.TI~OUT 010 OEVIC! TI"'E OUT 
1)00Z90 4'1EO 82FE 00304 2e., 8NO "aNO.NA\. NO. TERMINAT! 
00OZG4 "'8AO """2 001'''''1 ZI!!I!! S LNK!l!G.TwE\.VE SUATA"C. I 2 F.OM .t: TUtitN "OD. 
000~t)1II 07FA zec; SA LNIC.EG TO ItET.T THE OPEAATION 

OO'!~A 2.0 el( ""1) EOU • 
0002GA ~"'~o "FF" 01000 Z9 I 0.1 OEceO.TwI!NTT8.TII20 TI' COO! 0" ZO 
on02~ .""0 A2A8 OOZAE 292 BNE CI(TIIIl NO. CHF.CI( OTHI!RS 

00~"2 293 CHICECT EOu • 
00(l2A2 q,.O ...... 6 OOFFC " .. TN OECeO.TWENTT4.FOTASI'TX EOT .ESIIONSE TO TExT 
000~A6 ."EI) 1112"£ 1)0'''4 Z.!! 8NO ASNO.MA\. NO. TEIlMINAT! 
0002"A .1'''0 .. OA. OOO"A lC;e IS .EAO TES. GO GET !I !"'5 £ ~TATU~ Ml!SSAGE 

OOZA" Z9" CK'1l11 EOU • 
OOOZAE 9!!tt eFFA 01000 Z ... C\. I CEC!C.TWI!HTYA.TIIII Til COOl! nF II 
"00~8" ."1'0 "'2,,'E 0030. Z99 aNE AaNOIlM"L NO. TEAMINATE 
00')Z"6 .7"0 8?CI'C 00ZA2 300 a CHI(EOT Tf!S. CHECIC EeT It£SIIONS£ TO T~)(T 

OOZ"" 3el (HICTP20 "ou • 
0002'" Q5:1!O AF"'A 01000 .!O;t 0.1 OFceO.TWEN'T".TI'20 Til COOE 0" 20 
OOO~8E . .,.,., 8ZfI'E 00:11). :103 eNE A8NO .. 14AL HO. TE"MINAT!'! 

3e4 w.ITE OECISC.T •• OCftA.INARI!' ••• I ..... E 
1)002C2 .ll 0 SF"IE 00F!!4 .!O5· LA I.OEC80 I.OAD DEC'" "OORES, 
nOO~C6 Q-O~ 10r.1. 000'4 Joe. NI .C 1).5 
0002e" q~OA 100'5 00001 ",07. MVI SC t).1 t) 
0002(£ .IFoO 8F1'A OOF"O '0". I.A , •• ocaA 
00020Z !l0fI'0 10(1" 0000111 leG. ST 1 •• 8 (n.1 ) STO.F. DCA AI)DRESS 
000:!D6 41EO 8""2 00""" ~IO. \.A 14.IHA.lfEA 0008 
00020" !I Of: 0 10r.1C ooooe 311. ST I •• IZ(O.I) STOAE AIlEA AOOR Oe08 
00020t! 41EO 00(11 00001 ll". \.A 14.1 (0.0 I 
OOOZE? -0fI'0 1018 000 II!! 313· STH 14.24CO.I) STORE LtroE HUMeEIi 
0002E6 SIIFO 8"'IA OOF~O 3, •• \. l!1.0CeA •• 8 \.OAO AOwRT AOUT AOOA 
0002EA O'5EF 31 ~. S"L. '-.I~ "38'5'57 
0002EC 4""0 IU~)C 002"2 3H " CH",,"ce CHEel( CDMI'I.E T I ON enOE 

Appendix P: Remote 3270 Sample Program P-g 



LClC O."'I(T COOl aDOAl AOO.2 

001"0 

000'''0 
000 ... 0 .5tO 112'" 00"''' 
000'''. "0 
0002"§ OC~80 
OOO~. OAI. 
0002"A 51'100 11".6 OO".C 

OOoa"! ... Ie oooe ooooe 
OOOl02 o '"I! 

003'. 

00030. 
000'0. 
000 ,., • • '''0 83~6 OOlOC 
00030. .0 
OOOlO. 0".10001 
00030e SItO .302 00108 
OOOl.O tllOO 
000112 5800 "".6 o., ... e 

000 ll6 .~e OO!)C ooooc 
000". o'''! 

P-IO OS/VS BTAM SRL 

STilT ,O""C£ STaTe-INT as. 0100 11.07 06'07'7' 

311 C1.C!. I!QU • 
3 •• (LOti! (DC". CLcse THI! OC. 
lIe. CNCMI 0 •• ALIGN LIST TO trULLWCltO 
lit. IIAL · ... " 1.0.0 Itt!Gt wl'L 1ST .. DOlt 
31'. DC -'14121) e.Tln ... II.,TI! 
323. DC JL3CDC8I' ) DCII AOO~SS 
31 •• SVC 20 ISSVI! CLI)51 sve 
325 I. .!.save •• 
!Ie -rTU .... c , •• 1,. 
311. I.- ••• 12.tZUl. lteSTOA! YNt! It.G IST,ItS 
"e. ell •• lteT"" ... 

,~e ssc~'C. IQU • 
l3. • INvesTIGaT" THe ~eNse'sTATUS aYTIS seNT 11'1 THI lte.OT, OIVIC!. 
~l'. I" It.covelt., IS ~OSSI.LI!. ATT .... T TO DO SO. .e SHALL ASSU-e THaT 
333. T~. !ltaOIt IS u~rCCVI!.".Le AND T ••• I ... AT£. 

ll5 A8"C •• A\. I!OU • 
l!e AIIIND I.OU- TA"I • au." ",. OS OH 
~~ .. CHe. 0 •• 
33 •• III .... """""M •• Ou...o CONSTA ... T 
l40. DC .... ac aa •• OU""STI~ cllDe 
3 ••• DC AL1C a) eO-LITION cooe 
'.1. I. •. e.- LnAO CaDeS INTO It'G I 
3.". sve u LINK TO AalNO .OUTINI , .. I. .3.s .. ve •• ,.5 ItITUtlN (a •• '2) ,.e. L· ••• 12.,2C.31 .ISTOItI! 'Nt! ItI!G IST'ItS 
~.7. .... •• ItI!TuaN 



&.CC O""'~CT COO~ .. OQttI _no., ST.T !OUltC. STATe.NT AS. oaoo II.O? 06'0?,?6 

OOllC ;,.~ .. O •• ATO ~OU • 
00031C 021"". no oc .·022?".· sT •• esc.I'. 
00031" C1IocelllCI" 3" DC • ·C710C.I'CISO· .cc. Sft .... OT, sa • • eo 
00032S C?0606Caaoa-D60. 3S2 OC C"COO .O.NING.· 
000311 1060' ICIS .. '53 oc • ·I060 •• CISfI· " · _-aT • seA a •• 

000137 I;'C~C.el"OCICSC7 .,~. DC C'T~IS eeGINS TMe O-..ONST.ATIO_ . 
0003S5 06C6aOe3C8Csao.0 !I!!~ OC C'O" T~ OS,eTA. ' 
00036S IOC8 :Ue DC .·Ioce· " a ...aT 
00036" ":ya""~040 3~" DC C'3270 . 
000l6C ,1')60 1!' DC .'10.'" 5" • _IItOT 
000161 t)4CSD4I!)613~40 .. lt "'!4 I)C C·.,MOTt! 'A ...... I _.OG.A •• • 
0003 .. a '06." I,elflO 3ee OC .·,060lIC3"0· Sft • _IItOT. seA a 2.0 
00018. c",ose3,CSO-OllC'" '!fl DC c·p.N,e. ,Me "a...&. a •• Nee : • 
.,OOloan 1060ll'Cao8 !62 DC •• I060llcaOA' S .. • IIttQT. .a .. . 2 .. 0 
0003A2 0"Ct04CS"" ~f:! I)C c· ....... :· 
000 ..... " loaOl3 'f. DC •• 10"013' ,.. · U .... OT. fC 
0001"" , IC'''0I060 H! DC •• IICS40l060' seA • ,ao .S" • ""OT 
0001A" e2D6C340e?CSC~"0 3ee DC C'SOC sec NU":' 
000388 ,1')"0 'H!" DC .'10.0' P • UN-IItOT 
"00 leo IICSI"I~O :!f' OC .' I I CSI'" 060' S8A · 360.S" • ".01' 
0003C2 0'" le4 DC .'0'" IT. 

000"" l"C ""'O,Z IOU .-.. e ...... TO 

00X3 3"Z "OIl:.A'1 IOU • 
000 :1<:3 OZ\!""'!, !." DC • '022""S' ST •• eSC,I' • 
000~6 C",I')A(III 1.0":) ... .,. DC .,(",1')601'.0.0' -<C. s" • otIeT. seA . 0 
0003CC CIOS!',CSO'MOC.C I !7! DC C'INTI!t 0 .. 1' .. !tIOUISTIO "I&.OW:· 
000'"'' IICISO ... "e DC .'IICIIlO· seA • AO 
00011 .. OIC,O.CI". 3'77 DC c· .... • .. : • 
00031" ,,, • .,1 31 IC'''''II')60 ,,.9 DC X"0.013.'C'''AI060' 5 ... U .... OT. IC. S8A • 12." 

'17. • " • "'OT 
0003"" CIC.C.O."" !,e DC C·""o-:' 
0003"C ID."IIC2601I')AO lei DC X"0401ICI6QI060' 511' • U ..... OT. S8A • 160. 5" . ".CT 
",00.03 C lCow."'~8"" le2 DC C'CITY:' 
.,00.0" I 0401l.C3C8 1060 :u:- DC X'10.01IC3C81060· S" · u ..... nT. S8A • '-00. SfO • ".CT 
000""" e: 21':'CI 13C5"" :-e. DC C·~T.Te::· 

OOo.t I 10.01 IIC3I.' "60 ,,! DC .·to-0ItC3e"1060· 5" · U ...... OT. S8A • 21e. 5" • ".C!T 
0004tC I!IIIC.Ol''?" ,ee DC C' l.-: • 
000.20 lOSO 111C.O t06011 If., DC x'IOSOI1C3~01060"C40e· s~ • VN....aT. S"tA • 2.0. 

,ee • SfI · "'nT. Sf''' • 280 
OOf)"ltA CSOSe::IC501ll_0D2C5 Je4 DC C'e: .. ,!. ICE": !NT"'. 0"1'.;' 
0004.0 lIC54() .,~c DC X·IICS.O' S8A • 320 
000"43 O?Ct "11 4001 C~!I11"" 3.1 DC C'_At ICI": ,",.NT DATA:' 
000.11' ttC~1t ' .. 2 DC .'lICS!.' S~" • 360 
OOO.SA O?Cl,,:t.0.OC305C:1 3 .. ' DC C·""2 CC"C&.I IC!!.,: oe"CTIV.TI TI ••• NA&.:' 
ooo.'Pt! t IC6SI:) 31114 DC .·I'C610· 58" • .00 
0004'" C303CSCIOlll.00ZCS Jill'! DC C'C&.fA .. ICI!.,: CONT.a&. CltT IONS;' 
ooo •• c 03 1111. DC • '03' IT • 

OOOD" 3." "."Sl IOU .-,.O ..... T I 

Appendix P: Remote 3270 Sample Program P-ll 



'-OC O""ECT CODl! _01'.1 _DOlt 2 

00 •• 0 
0001.0 022"'''~ 
OOOlao C".140401] 
0004.5 ~"'E"E8E8"4ClC]C4 
0004AE I t40E~ 
0004e. E.'0~400'9CSD""4CS 
000"l!] C a C.,C 54 006E"C~O" 
OOns.s 4 O.O!! Sl!e"ED'9CS 07 
0005." E)e8CSn~40CftC.~' 
"oo~.,. E~40E]D6400QC5~2 

1)005.0 •• c]es 
0005.3 0] 

000 .. .., 

005.A 
0005.4 02'''''1 
000"'." CftIDC'!Illet\"S 
,')OO~QD DSD6AOO"09C.DS~' 

OOOSCO ')., 

~O"'O 

:)OSC I 
.,OO~. 02''''''' 
OOOsCA C'71140.0IDe", 
0005C. 1040A 04040' lCses 
OOOs"C I)J 

OOO'C 

0051'0 
00051'0 Ol'2~"20] 

0060. 
00060 I 0227.1'0] 

Lac OI't.lI!CT CODE 

00004 

P-12 OS/VS RTAM SRL 

STMT !OUltC~ STATEIIl!NT ASM 0200 11.0" 06'0"'''. 

]94 I'01l:.AT2 EQU 
leo DC 
101 DC 
402 DC 
H! DC 
404 DC 
405 DC 
406 DC 
le7 DC 
40~ DC 
409 DC 
lao OC 
A.t ".'2Sl !QU 

III NOD'A EQU 
4'4 OC 
AI~ DC 
4.6 DC 
1,7 DC 
4ll NO" 'A", I!QU 

.20 C"'CSEMG !OU 
421 DC 
A22 DC 
A2] DC 
AlA OC 
A2! C"'(SE.GI. eQU 

A2e 8E,OeV" EQU 
Ale; DC 
A]O 8,ICI!'UI'", !QU 

A32 ,Q',"UNIt !QU 
A]3 DC 

• 
•• GI'"'''' ST •• ESC ... ,w 
.'c",,1040Il' WCC. SSA a O. fC 
C' •• "4CCoo' 
.'la40e8' SeA a 10 
C'TO .EQueST eTAM OLT -- ENTEA .~OU@ST "QA TEST MeSS' 
c'aG' OYEA SA~E "OAMA' ABOYE: ••• TeST NO. (23-28.' 
C' .,.,.AEPe_TS (oa-") Ceoe-.DDltESS 01' T __ GET DeVice' 
C"~'N MfT ,AASl! EOI' .ND THeN TEST AIO. uS~ C,-EA. K" 
C'" TO ItESUME A"T,. TEST.' 
X' IIC"1ce' s ••• 100 
.'03' ETX 
_"OAMAT2 

• 
.'0227"" ST •• ESC, .... TI! 
x'C61I)C81IC."'" wCC, S .. . "OTt ,IIA • 440 
C'NO ~A(NTl!A nl!"f~D "OR TMI S "OGA_.' 
X' 0]' 

-·NO"'" 

• 
.'022""5' 
X' C., I,A04010C",' 
C' ,He 
• '03' 
e·c,-OSE"G 

• 
.'01,7"20]' 
e.Q,IOeul' 

.' 012"'6"0]' 

QE"'OTE 

I!T. 

sTX.ESC,E'w 
wce. S8A - O. "" • OAOT 

l,70 sa,.~, ~.or.Qa. HAS CONC,-uOeO.' 
E' • 

ST.,ESC.AO "'U".ET. 

ST •• ESC.Eau.!'. 

!OUltCE STA TEMe:NT 

_.!" ...... u.-



LCC OeJeCT cooe ADOI'I AOO'-" ST_T ,oUlte. STATfllENT ASN 0200 11.0" 0 • .10..,,7. 

.3e • '-'AO ANa .t"T~ -AC'-OS 
00060" .l' OS O~ 

0060. .~, _n"l eou • .3. IlAtTE 0IceO.TI.oceA.(-SGAOOA'.(.SGLeN'.C5~LA~G'.' •• ~.~ 
00060A ."0 .,~oe OO~f. •• 0+ LA •• CICIlO LOAD OEce ADO~SS 
00060C • ?OO 100. 0000 • •• 1+ NV' .(' •• 0 XAOI6-• 
000610 .702 , 005 00005 •• 2+ -v, sel'.2 
00061. • 050 1006 0000 • •• 3+ STH "GLfN.6eo., , STnAI! LENGTH O~08 

000.'" .'10 "~1'. OO~"O •••• LA , •• OC.,. 
00061C ~«O • 00. 0000" •• S. ST ••• eco.I , STOAP; OC8 AOOttI!SS 
000620 50.0 100C OOOOC •• 6. ST -SGAOOA.IUO.I' STOA~ .A~A AOO'- 000., 
00062. S060 una 0001_ .. ,. ST SELAfG.20eO.I. STOttI! ~A •• LI ST ACe •• 
000628 au!o OOClit 0000' .. ,. LA ' •• 'CO.O' 
",0062C .O~O II)U' 000'" ..... ST" ,4.2.CO." STO'-~ LI.,.. NUNS,A 
0006'0 ""0 . " .. OO~~O .50 • L 'S .0(1!ItIII •• e LOAD itO"" .-nUT ADO" 
0006'. 05~F .!,. eALA ' •• 1 S AleS5" 
!)00636 0., .... .!lP .,A I.NICAfG 

00,.3" .!. II~ICTI P'QU • 
as! A"'AO CIC80.T I.DC.,A.'"A"'-:A.30" .POL0!5I1LY.I ... ~.f! 

00063" .. 10 "FI)t" OO~~. 4S6+ LA I .O"C.,O . LnAD O~C~ AnnA,SS 
00063C ca200 lOl)a 1)001)4 .!'+ MV' .e I ,." .AO'~." 
,)006." 9?Ol , O~)~ OOOO~ .!!. .. vi S(" .1 
000"' •• alEO '" 2C 1)01!C .S9. L" I •• .!OCCO.O' O(OP. 
0006.", 40FO I '~)6 00006 .~e+ ST" , •• e (I).' , STOAE L~...ciTH Oe08 
000"'4C a' ~O """A OO~"O .el. LA , •• OC8l' 
0006~0 5"'0 1010" 00008 .62· S' 1 •• ecO.I' STOAE OC8 .. naAISS 
"OO6!\a .IEO """2 00""" 4~ !+ L" ,a. U'AA~A oeoe 
00065" SI)f!O lOI)C OOOl)C ae •• ST ' •• 12e 0.'. "TOAE ..AEA .. DnA Ot'O~ 
00065C a'EO "":~n 00"'3 .e!. LA , •• PCLDSPI.Y 
0006~0 S,)E') '1)1. OOOla .66. ST ' •• Zoe.,. I' STOAI T ..... LIST AOCA. 
000",6. • IE,) 0001 0000' .e., • LA ,a.,eO.OI 
00066" 4""0 IOU 0001 .. ."8+ ST" '4.Z4(0.' t STOAI LINI """111" 
~0066C '''''0 WAA 00""" a6". L IS.Dc.,A •• ,. LOAn AO ... ' "OUT ACO. 
0006"" O~I:" ."C+ ""L" ,a.1 ! a3'55" 
0006.,::! 0"". a." aft LNlCftfG 

Appendix P: Remote 3270 Sample Program P-13 



LCC Oe.JI!:CT COOl! AOO"I AOO .. 2 $ Tin !oUtCE STATI!""HT ASN 0200 11.07 06'07,76 

006". .7'! .... _eTAV 'tQU • 
.7. AI!_O CEC"O.TAV.OC"A.INAA!A.256 •• I.N~.f' 

000"7. .110 "~Ol! O:) .. !. .7S+ l.A ,.CI!CIIO l.OAD ~I!C~ AOOQESS 

000~71'1 ".0. 100- 0000. .76+ NI .(1) •• 

00067C ca2l .. , 00$ 000~'5 '17+ NVI $( I) .27 

00061'10 'II!O 0100 00100 .7t". LA 1'.1!6(0.0) 0008 

00068. .1)f!0 1006 0000'.1 .7t;. STH ••• 6 (0.1 l STOAE l.ENGTH oe08 

000681'1 'IEO "~7A 00 .... 0 .eo. l.A ••• oea .. 
0006ec SCI!:O , OO@! 000?8 .t"t. ST ••• t"(0 •• , STCAI! DC 1'1 ADO"ESS 
0006Qn .'!!O ,..,72 00""" .e::-. LA ••• II\IAAEA 0008 
OOO~ca. SOEO looe OOO?C .e .... Sf '4.ll(0.1I '''M! AA~4 ADD II OCO! 
0006ca8 .'E'I 0001 00001 .e4. LA ' •• 1 (0.0) 
00064<: .OEO 10111 00018 .!$. STH , •• ".( ".1 I <;TOAE l.1Nt'! NU""EA 
Ot)O~A a '5~0 "~AA 00"'"0 .e". l. IS .OC8A.4e LOAD AOWAT "OuT AOOII 
"006A. OSE'" .!7. !!ALA 1 •• 1 S A~e!5" 

0006A6 o.,~" .al!! 8A \,HICAfG AI!TUA"I 

0064" ... " IlAITETIV I!QU • 
."1 wAITE OECeC.Tlv.nr."Q.(INA ..... A.( .. Sr.AOOAII.(2S6.' .. SGLF.Hll. 

(SELAF:GI.I ... F.F 
0006"f'I • 11" aFO!! "OFE • '9<1'. LA I.CEe"o L040 OI!CIIJ 4001lt!! .. S 
0006"C 9~00 100. 0000. .93. III V I .( II .0 IIAo,e." 
'0'l6ao "200 1005 00005 ..... NVI S(1I.13 
.,00""4 41EO 0100 001 at) .q!. LA , •• 256(0.0 I oe08 
'lO06,.1111 .O!!, '006 000'6 .96. 5TH , •• 6( ,.1 I STOAI! LENGTH oooa 
-'00611)C • oso 10?" 00.,24 .".,+ STH IIISCL£ ..... 2(0.'l "TO"I! ",-F..coT ... OCOI'I 
0006(0 .1f'0 aF7" 00F80 .91!!. LA '4.0C8A 
0006e. $OEO 1008 OOO/')" • ."ca. ST 14 .ee f).1 I STOAE nc .. 400ttESS 
000"e8 'IEO .,7"2 0.,7.,1'1 SOO. LA , •• INAR!!A oeC8 
.,006ec ~"FO , OOC OtlO"C !O .. ST 14.12(0.11 STOAE AA~4 AOOA oeol! 
000600 5040 10lC 000'( SOZ. ST .SCAOO ..... (O.I) STOAE ." .. ~" "DOA oooa 
00060. '5060 1014 00014 !03. ST SEL"fC.20(0.ll STOAf: T£~". LIST AonA. 
1)0060111 .I!!" 0001 000'1 !o •• LA 14.1 (0.0) 
'OO60C .01"0 101 .. 0001111 SO!. 5T .. I' .2.(0.11 STO~!! LINE NU"SF.1It 
"006£0 '5,....0 8F"A OO ..... /') se6+ L IS .OC8~ •• " LOAD "OWAT .. OUT AOOIt 
0006 .. ' O'5E'" '50"'. SAL" ,4.1! U8!!S7 
00061:6 07"" '!Ol!! S. LN""fG ..FTUR ... 

P-14 OS/VS BTAM SRL 



I. CIt Oll.JI!C' caCtI! AOOAI AooIIZ S'''' SOUltC! STATI!IIIeN' AS" 0200 II.O? 06/0"""6 

0061!e SIO "e,eT' e:QU • 
SII IIE,O eEeeO.'T.OCSII.C .. SGAoOA).2S6 ...... ~.~ 

OOO"I!" 4"0 S .. Of OO~"'. Sl2. loA 1.0Eeso &.OAO OfCS AOOIt!!SS 
ooo~e .404 100. 00004 5.3. HI 4C' t.4 
0006"0 .20' 100S oooos !t 4. .vl SC I) • .J 
00061'. 4'1!0 0100 oo,~o SIS. loA , •• 1!6CO.0) oooe 
0006"8 .01!0 1006 00006 !I~. 5TH '4 .eco.I • STOAt: LENGTH ocoe 
"006"C .11'0 ""'''A 00""0 S17. loA 14.0elM 
OOO?OO S~o , ooe 00008 S.I. ST ' •• eco •• t STOIII! Des AoOIIES! 
000"". ~O.O looe ooooe 5 ••• ST "SGAOOR.I ZC 0., ) STOltl! AAtEA AOOA ocoe 
00070e .'11'0 0001 00001 520. loA ,4.lCO.O) 
ooo.,oc 4nt'!0 IClI" "OO,~ SZ,. ST .. 14.2.CO •• ) STOAI! I.. 'NI! NU"eI!A 
000'" 0 5e,,0 8I'AA 00 .... 0 SZZ. I.. ,!.OC8A •• e 1..0AO IIOWAT IIOUT ADO" 
000'71. o~" !23. 8AL" ,4. ,s A3ess? 
000.,16 0"'" A !24 "',. I.."'.REG RETU"N 

Appendix P: Remote 3270 Sample Program P-15 



L.OC O.J~CT cooe 

000"11 
000.,18 61)6~404020 
000"11' 01 
000711 60f\OCICIZO 
0007,3 82 

000714 
0007Z4 40.0404~~0 
00.,72. 01 
0007210 4040CICI2O 
0007~~ "2 

P-16 OS/VS BTAM SRL 

5U • O' $PLAY '.'-I!CT.ON AOOMS.S 
sa7 • nfe c~.eNT MACAO O~ ••• NOS AAI! ~OR TWO R~MOTe 3270 n.s ..... AYS; 
528 • I. 0," CU. OYM oey (60604040. 
52. • Z. OTM CU. 1ST DIy t6060CICIJ 
no S.l. 0 SPIL ., ~TA""ST O"@NLST.C60604040Z0.6060CICI20. 
!!!t.SfLDS~L ., OS ox 
!UI. CC .'4\060404020' TeRM.NAL LfST 1!"f'''Y 
533. OC Al.tC It "AOceoUR~ ~LAGS 

!~4. OC .'60fOCICI20· ~Rllllf"'Al. LfST ellfTRY 
535. OC ALlCIlO. "RnCEOUR~ ,",-loGS 

.]7 • 
5311 • 
5J~ • 

DfSPLAY SPI!CI~IC "OLLI~ AOO~SSI!S 
TH~ CURReNT MACqO OPERANDS ARI! ~OA TWO AI!IIIIOTI! 31"0 nrs ..... '''s: 

540 • 
541 S"'C"CL 
~41.S"'C"0l. 
5.3. 
544. 
54 •• 
546. 

I. OTM cu. OTH OI!Y (40404040' 
I. OTM CU. 1ST O~Y '4040CICI' 

D~T."" ST O"t!NLST., 4040404020.404OC IC 120. 
os 
OC 
OC 
DC 
OC 

ox 
.'.040404020' 
ALtC It 
.·4040CICI20· 
AL If 110. 

TIAM'NAL LfST I!NTRY 
.... OCI!OURI! ,",-loGS 

TER.'NAL LIST ENTR" 
".OCI!O~1! FL.AGS 

AI86l0 
A4.,ZI 

A4ee21 

AleelO 
A46ell 

A46ell 



LtC OBJ!!CT canE tO~C!! STA'E-cNT 

S.I! • OIS~A" GINI!~AL -oLLI~ AOO~SS 
S., -CLOSIIL ., C)ffTaIll.ST A"'01l\.5T ,e.0.O?"7"'0, 3'13'13":'7 '''' 

000730 OII)Z S50. DC InlUt T"TAL AND ACTrvl! I!NT"" CNNOO«U 
OOOUI on I'!I. DC n ... ·20·· ••• ·IO·.,t PACK!!O WIO'H ANn .. A" lilT 000" 
0007]' !!I!I."CLOPL" OS O. OOOA 
000'1" • 0.""""""0 !!! • DC XL!' .060"" WaD' ..?., 
0"0':'. 01 !! •• OC nl(o OOOA 
000"'. 37'" '731· ... ., ~~1. DC .... !·]'1]'1''1''1]7· "",., 
0007:'t!! 02 SI •• OC 'lLIUt OOOA 
000'13" "E !!7. DC •• .. 1· IMO 0" LIST CHAaACT.a OOOA 
ono".o 0010 !!~. DC "L2eZ· ••• ' O""S!!' OOOA 

561 • CONS'AN" 
000".2 1"00 Sf, ".-:Cft DC .. ·.0.6· 
000"' •• '''0''00'''' !f~ f!IGH'''' DC ... ,. CONSTAN' n .... 
oO(l"'.e OOOOOOO~OOOOOOO" !6. os.,al! DC XL!'2'0 • OI~~A" 'AIJLI! 
000768 noooOOOI: 565 ,we\."., cr. ,to I 2' LfNGT ... n .. lZ 
OOO?6C 00 566 fNClx DC .'00' IIIfOI. ""'t! sa"E AftfA 
:"OO,,~ 000., '6" cueys.vl! cc x'OOO.,' CU.Olt SAltfA.eA 
000""" 00 
0007"0 00000"01) S'I! !I!\.SA"I' DC "'0' 
000"". 00000001!) S6' !IlL OC "'6' 
000""" OOOOOOOOOOO~.,o~., S"c INaIiE. DC 500"'''' I ", .. uT A~I!A 

007(1) 5"1 IN •• EaL I!OU .- " ... IfEa 
000"." "000'01)0000000"," su SA"'! oe 18'" C' 
OOo .. caO S.." os 0" 
OOO .. ~O .. 0 ,,,. oPcl.on. DC X'80' 
,oo .. ca, 000"". S7S DC aL 1C OECaO' 

~76 oc!a Dca DsnaG.el •• Ac·"wC~,W'.I)ONA.f!w"O:""'o.t!a~TwT."EV~·~S. 
wOnew("A.AJ.COOE-F.8CDIC 

S7e •• DATA CONT~nL "'-Occ 
5"' •• 

000" ca. "0 .... 0 !eo. oaG e-20 '0 E\.!.!NATE UNUSED SPACI 
000"''1) Set .oc!a OS 0"'0' OIl I In N ON .0-." IIftUNOAa., 
000""0 OO"'U S!2. O"G •• 20 TO O-IGIN G~Ne~ATION 

se •• • CO.MQ~ ACCf!SS ... THOO INTI!."ACI! 

000" ct. 00 se". DC ALlCOt 8UP'NO 
OO/)".~ O~OOO' ~e7. DC AL.l. I' SU"C., 
000" ... 000., see. oc AL2C Ct aU'"\. 
I)OO".A 1000 5!';. OC eLZ'0001000800000000' 

• DS~ 

OOO""C 00000001 '.0+ OC A( " I 011 AI) 

Appendix P: Remote 3270 Sample Program P-17 



LCX oe.J~CT cno~ AODltl AOOA2 STIt' !OU'lCE STATEltENT AS. 0200 11.0" oe.lo",,". 

SClI.· ~OUNOATIOH !!lCTENSIOH 

OOO~AO 00 S' •• DC 8L.' 00000000' ~~TEK.~LN.HIAAC"y 

OOO~AI 10 'CIS' DC k.· 0001 0000' "'Alt !"O." cone: 
000~A2 ~,. ~~e. nc AL. Ie 25" "TAIt eu"~~" COUNT 
000~A3 00 ~~.,. DC ALlro, 
OOO"A. 00 "CI •• DC M.. I • OOOOOCOO' 

A~C"" 
OOO~A' 000000 ,.CI. DC ALleo, !lCLST 

601'· "OUNnATICN "'LOCIC 

000~A8 C.C.~'~2~"~~.O.0 60'!' DC CL.·00l2'70· DnN"1II!! 
OOO~"O n2 60.' nc ....... OOOOO~IO' O~LGS 

1)00~el O~ 60~' DC 8L.· coooeooo' I~LG 

000 .. e2 2021) "oe' I)C 8L2'1)0'0000000lOOO~I)' 

'UCA 

eo~ •• "TAIt "'.Te:q,rACf! 

'00"". 00100000 ~IC' DC AIO ) LEII" 
000~"8 00 6 I I' oe "LI'OOOOOOOO' ..a0~ 

~oo"e. "In ~Il' DC ."-.•• I OOOOOCO' ".s.con,. 
onO~"A oon'''OOOOI)OOOOOO e. ~. DC XLle'O' CO ... TAOl. CHAA'S 
~oo~n. 000000000000001)0 61.· nc ... ·0· ."SEIIW.D 

el6 Ae: '0 Cf! c .. n. 'I .OC"".,.-L 
OOO~E' e.'7' os 0" 
OO(l"E. 000"0000 e I ~+D"CI!D nc AIO , .. v~ ... ,. Cn""AOl.. ",",OCIC 
O.,O,.,.~ on 614;+ DC 8L.·000· 
OO.,~,.. 01 62C' ,,4: AL I (I t fyoe: "I~LI) 

OOO~~A 000"' 6 .. 1' nc AL2(0) LE ... GTH 
OOO"I':C 00000,."0 e22+ DC AI OCeq, I)C8 "OOA!!S'> 
000 .... 0 00000001'1 ell' I)C "101 AAEA .. OOAE .... 
000,. ... 1)0000000 e~ •• DC AI 0) EIIAnll '","0. "'''LO ACOII 

"o~ .. " 0(01)0"0~ elS+ DC AI., , T .. A"' ... AL. L' ST "OCI"!!S 
OOO""C 00(1) e .. e+ DC AL.;!( 0 I L'1Oif: "'U"~EA 
I)OO~"E 1)000 617. DC A'-~( C, ctf!S~"'SE -IELO 
001000 00 621!+ DC ALI (0' '''-op cnn€ 
1)01001 00 62.' DC AL II C t EAROA STATUS 
001002 oeoo 6le+ DC Al.2( 0 I CS. ST .. TV'" 
00.004 00000000 6l.· DC AI..(OI CUAAE...,. AOOA LIST Ill' It 

0010011 00000000 6l2+ DC """.(0' CUAAENT AOnA PIlLL ioTA 
6ll IENO 

P-18 OS/VS BTAM SRL 



"OS.ID •• L.lllt ~LAG" .D~I!S" 

0001 0001 01 000011 
0001 0001 O. OOO'~S 

0001 ~OOI 0" 000".1 
0001 0001 OC OOO~I!C 

C.CSS-....... NCI 

,.,.eOL L~N ".LUI! Ol!~ 1If!~1! •• NCI!S .... 0100 II."? 06'0"'''' 

.I!IN~.AL 00001 0000030. 00335 0010' 0013" 0015. 001., 00'6. 00'.' 0016, 00'70 00113 00, • ., 00'95 001" 00303 
IIIASI!"I!G 0000' 0000000 .. 00035 0007' 000'" 00073 
"A~~.I!G' 00001 OOOOOOOC 00036 00071 OCO?] COO". 
•• GIN 00002 OOOOOO.C 000 •• 000"" 
CHCI!OT 000" 000001., 002"3 00300 
CHeIT 00001 OOOO.,ODA 00 III 00a3. 
CHC·ICC 00001 000002?C 002.1 001'" 
CHC""CC ooooa 000001?2 00'"'' 0031. 
CCT"" 00001 OOOOOIAt! 002." 002t:! 
C:ICT",O 00001 0000029. 00290 00"5 
CLC •• 00001 00000061) 000.2 00'" 001'" 
(L' •• INT 00001 OOOOOI"C 0021 I OOIltC CU2. 
CLOse 00001 00000'''0 00311 0020. cca6e 
CLDSt!-.c; 00001 OOOOOSCI 00.'0 001'. CC.,S 
CLOsellGL 00001 0000001C 00.'5 00200 
CUO"SAW OOOO:! 000007(.0 0056" OOl,A 
"'C •• 0000. 0000"""" OOSII OOO'C C~O" 0030. 003 •• 00313 00 ••• OO.SO '06.1 0"." OO.lIIft 00 ••• 00." 0050. 00'1" COSII 

00622 
CECIIIO 0000. OOOOO~E. 0061" 0012" CO.". CO,'" 00'''' 00'''. 00'8' 00'.1 '0' •• 00'"'' '0 'O~ 001'" "0 •• " OO.St 00."5 o.C." 

0051' eoS?S 
n, .. T., )0031 00000., .... 0056. 00lC3 eCI.' 
OS .. T .... G 00001 OOOOOQO' 00"33 01t,,,3 OC'.· COI'I 001 •• CO,." 
!IGHT OftOOI ooononol 00050 )0" ., 
EIGHT" 0".". 0000''' •• 0""63 0"5. 
P:NTEIt 00001 ooooo,"n 000". 00"3 CClli 
!NT!!"INT 0000' 0000"'''. "0'8'!! 001". 
EOT"SatT. 00"01 000"0'.0 OOOSlt 00' •• 
.. 1t.LU~ 0000' 0000·'601 00 • .11 00.". CO.,. 
!".LUNOL 00.,0. 00000006 00.'. oOle' 
.. 'V'! 000')1 (01)00005 00.,.6 OOIIl COil! cc~oe 
~"T·"G 000'1 0000000" 000]2 001.' CCIA. 001 " 001" OCI'! oOle. OO~" OO~I~ 

".TO 0.,001 OOOOOl~O 001"4a 00'55 
".TO"Z 00001 OOOOOO.? 00'''0 OOlec; 
"MTOI ~OOO, 0(01)0110 001"~ 00"'2 
".TI 00001 000001~0 OOI"l'! 001" 
,..TISZ 00001 OOO!)OO~. 001O" 00166 
" .. T,. 00001 OOOOOln( 00220 0"'., 
".T~SZ ?OOOI 000000"" 00.11 00213 
~NOUL OOCO, OOOOI)O"C 001.0 00'33 
"O."AT." 00001. 0000012. 0015. 00'" 
"" ..... TO 00001 0000'31C OO,.~ OOIott CC'''O 
.. " ..... T' 00001 . 000001C1 0037' 0016! CO: .. " 
-O ...... T2 00001. 00000.00 003ea. 002" 00.1' 
"nu. 00001 0000000. 000.' 0016' CO 11.1 001"! 001"" 001" 002'1 '0'" OO~'~ OO:!~., 
"OURT"'I ooooa 000000.1 00~60 00212 
.... 096 000'2 00000".2 00562 000". 
' ..... 0003. 00002 000000". 0011)0 0004a6 
, ..... !! .. 0000" OOOOO?"" 00570 OOI:?C 001'1 0012' 001'2 0012' 0012. 00112 001"3 0"1"5 ~Ol"" 00'''' ooa'i 00223 0022! 00~2" 

00310 CO.63 co.e, OOSCO CO'?I 
, ..... !. 000011 OOOOO",.C 00566 00'.' ecuc 
INtTIAL 0~0011 000'00'" 00'0" "01'" 
\,..ST 000011 000000"1) 00066 ~Oll" cel3. C020" 
LNt(ltP.;CO 000011 0000000 .. 0'03. 1)011 0 00111 COII2 oOla, OOU. OOUS OO'~" 0'16" 00 ... 001"" 001". 001'0 00203 OO:?O. C0201 

0021 .. OOlts CO,16 00.l3 oou. 00215 00"2 00'5. 0025. 00'''0 01)'." 002 .. " 00." 00."1 00 ••• 
OO!C. 005'. 
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L!N 

~SG40o. 00001 0000000. 0002. 
MSGL~N 00001 OOOOOOO~ 00030 
NOP~tNT 00001 00000200 00'30 
Na-T~ onOOI 000005 •• 00.13 
N~TAL 00001 00000020 00.18 
nlolCl!~o", 00001 O/)OO/HOC 00202 
ON! n/)O/)I 0000""01 000.' 
PAl 00001 0000~06C 00061 
PAl tNT '0001 OOOOOl~C 00192 
PA~ 0000. 00000~6! 00063 
P4~INT 00001 00000 •• 0 001 •• 
D421~TI 00001 000001.0 00'." 
P~D5PLv 00001 0000'?33 OO~~! 
IIEAn 
IIf!Aneu" 
OEAOTt 
ClEGl' 
AETCOOE 

00001 OOOOOOAA 00110 
00001 ooonOSF~ 00'2" 
00001 00000618 OO'~' 
00001 00000002 OOOZ? 
00001 00000Z.8 0023" 

OOloe CCI20 oo.e, 00186 0019~ 00212 00231 00' •• 00~02 0051. 
0010. COl66 COl87 002CO 0021! 00~32 00 •• 1 OO •• ? 
00193 
002:!!1 CO." 
00Z3~ 

OOll 0 
00116 CO'~2 COl'. OO"~ 00Z04 
001'1' OC223 
ooue ce22. 
00.'1'1 0022S 
001 ?! 
0021e 
00'.' 

00123 
OOI~C COl30 '0'3. 001'. 00'.1 onl'2 001.3 001'. 001.6 OO'~O OOl~1 00164 00218 
00111 OCI" COl." 00184 0020' OO~I~ 0023. 

oT~COC 00001 000002.C 0075'1 002.' 
IITNCOAG 00001 0000000" 0003~ 00239 
IITNCOTA~ 00001 0000021C OO~'O 0'23. 
~TNCI)O 00001 OOOOO~.' 00751 002.1 
PT~CDIC 

ItT"'COIO 
ItT"'COI' 
ItT~CDI" 

00001 OOOOO~~C 00765 
000'1 OOOOO,~O 002S. 
00001 000002S. 0'261 
.,0001 000002S" 00261 

ItTNcn~o 00001 COOOO~~O 0026'1 
IITNCO~' onO?1 00000'6' 002~. 
ATNCD' 00001 OOOOOZ'. 002~' 

ATNCO~ 00001 000002'C 00lS6 
SAY! 0000' 00000"'" 00~?2 
SFLOSPLY 00001 0000071" O"'~I 
~LIIPG 00001 OOOOOO~~ n0031 

SELSAYE 
SEYEN .. 
SIlCL 
SIIlTN 
"'Pt!CPOL 
SSCH!CK 
STAltT 
TI"!OUT 
TP06 
TPII 
TPIO 
TWI!LYt! 
TWf!NTv. 
TWI!NTY" 
T'tIO 
_4 ITO 
WOAKItf'C 

'-ITI"TT 
ZPIIO 

0000' 00000770 00S6" 
00001 00000?7~ 0006S 
0000' 00000.,7. 00S69 
00001 00000010 OOOS~ 
00001 0000072. OOS" 
00001 0000010' 00330 
0000. 000000'1' OOIOl 
00001 00000001 000S6 
00001 00000006 000.8 
00001 000000" OOOSI 
00001 OOOOO~~O 00053 
0000' 00000'16" 00S6S 
OOO~I 00000018 0005' 
00001 OOOOOOIC OOOSS 
00001 00000002 OOO.l 
00~01 0000~26e OOZ?~ 

00001 0000000] 00028 
00~01 00000608 00'38 
00001 00000000 000.1 

oo~.a 

007'~ 

oo~.e 

002" 
O(l~,. 

OO~~o 

1)0l'~ 

ooz ... 
OOO?~ 00016 C0321 01)3" 
OOto. cel.s C'~OI 
0010' OOll~ eOl13 ~Oll' OCIlf 00116 COIZ4 001'2 00135 001>~ ~1)']6 0013" OOI3~ 00t.5 001'6 
001.'1 CC?CI C0206 C0206 OOlO? OO~O. 00204 00"" 0050' 
001" 
002?f 
00t.3 
0~Z8. 

00124 
OOlle 
000.3 
OOZ~f 

001'" 
00Z4f 
002.1 00lC2 
0028" 
0012' OC24. 
ooze. 002.1 COZ~8 00!01 
00126 CCI26 COl32 00t32 
OOIIZ (Ot2~ 00169 001.0 OOZOS 00ZI6 OO~3S 
00142 COl" 
00110 CCI~? oo.e~ 00203 002 •• 0023' 
0011. 00116 COISI OOI~. COZO' 00218 

ASSeMeLf_ DIAGNOSTICS _NI) STATISTICS 

NO ST4 T!MI'!NTS ~LAc;GEO IN THI S 4SSt! "'L" 
~IGH!ST ~I'!YEqITY __ S I) 

nPTIONS -OR THIS ASSE~~LV 

_LIGN. ALOGIC. SU~SIZF(STOI. O!CK. E!O. ~LAG(OI. LI~I!CnUhT(~S). LIST. NO~CALL. Y~L4G 
NO~OGIC. NONUMBEQ. NO~~~ECT. NOAENT. IILe. NOST~T. N~It!.AC. NOTEoMINAL. NOlEST. XQF.F(~HO~TI 
SYSP4A"" ) 

_OAK "IL! BUF"EA size. '1?4. 
TOT l&.. RECOADS OE40 FOl')lol SYST!N INAUT "4 
TOTAL O!COAOS QI!40 1'00_ SYSTE'" LleOAItY 1077 
TOT_L OecnAns PUNCHED 71 
TOT_L Q~cnoOS DIIINTED .Jl 
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APPENDIX Q: USING SWITCHED NETWORK BACKUP WITH THE IBM 3872 OR 3875 MODEM 

Using an IBM 3872 or 3875 Modem with the 
Switched Network Backup feature, an appli
cation program can communicate with one or 
more terminals on a failing nonswitched 
line by havin.g the system operator dial and 
connect specified terminals on a switched' 
line. 

The application programmer must do these 
things to use~ Switched Network Backup: 

• Define the switched backup lines as 
nonswitched lines in a DCB macro 
instruction. (The 3872 or 3875 has the 
abili ty t.o convert nonswi tched commands 
into swit.ched operation.) 

• Write code to determine that a line is 
out of operation or has excessive 
errors. (For example, the LERB macro 
instruction can be used to maintain 
error counts, and a Switched Network 
Backup rc.utine can be branched to when 
a specified threshold has been 
exceeded. ) 

• Write a Switched Network Backup rou
tine, whi.ch will allow the system 
operator to set up the modem and make 
the dial connection, open the switched 
backup line, and communicate with the 
designate~d terminal. If more than one 
terminal is to be connected, separate 
connection must be made and separate 
program-t.o-terminal communication must 
be conducted with each terminal. 

Here is a possible procedure for using 
switched Network Backup: 

1. On determining line failure or exces
sive errors, ensure no more activity 
on that line. 

2. The prog'ram should write a message to 
the system console requesting the 
operator' to follow a designated 
Switched. Network Backup procedure, 
specifying the failing line and the 

dial number for the terminal to be 
connected on the backup line. 

3. The system operator, following the 
procedure provided for him, should 
make required changes to the 3872 or 
3875 Modem, dial the designated numb
er, tell the terminal operator to make 
required changes to his 3872 or 3875 
Modem, and notify the program from the 
console when assured that proper con
nection exists. 

4. The application can now communicate 
with the connected terminal. READ and 
WRITE macro instructions should refer 
to the DCB defined for the backup 
line. Since the 3872 or 3875 allows 
communication as though the terminal 
were still connecte~ on a nonswitched 
line, the same READ and WRITE macro 
instruction types applicable to non
switched operation are used for backup 
operation. For multipoint WRITE macro 
instructions, the same addressing list 
can be used for selection that was 
used to write to the terminal prior to 
backup operation. For multipoint READ 
macro instructions, a polling terminal 
list of the AUTOLST format must be 
defined with a single entry, contain
ing the polling characters for the 
connected terminal. (This will pre
vent recurrent timeouts from no 
response if devices other than the one 
connected were to be polled.) 

5. When communication is complete between 
the program and the terminal (deter
mined either by the terminal operator 
hanging up or by the program determin
ing that no further communication is 
required), the program should notify 
the system operator to return the 3872 
or 3875 Modem to normal operation. 

For additional information, see IBM 3872 
Modem User's Guide, GA27-3058, or IBM 3875 
Modem User's Gu~de, GA33-0001. 
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APPENDIX R: BTAM STORAGE ESTIMATES FOR VS2 

In VS2, BTAM modules occupy approximately 1900 bytes of the following storage in the 
nucleus as follows: 

• IGC058 
• IECTATEN 
• IECTSVC 

310 bytes 
570 bytes 

1000 bytes 

The virtucll storage requirement for retrieving or storing a data set with BTAM is 
estimated by adding the following requirements: 

• coding-space area (BTAM module and macro expansion size) 
• control-block area by line groups (Device I/O module size) 
• control-information area 
• control-block area by lines 
• channel-program area by lines 
• code translation table area 

The coding-space estimate (Figure 125) includes the BTAM code required to support the 
READ, WRITE, REQBUF, and RELBUF macro instructions, and dynamic buffer allocation. This 
code is sharclble across line groups and is not duplicated for multiple data control 
blocks open at the same time. 

r--------------------------------T----------------------T-------------------------, 
I Description I Remote Requirement I Local 3270 Requirement I 
t--------------------------------+----------------------+-------------------------i 
I Primary requirement: I I I 
I • without buffer management I 11000 I 5000 I 
I • with buffer pool support I I I 
I (REQBUF cmd RELBUF) I 11500 I 5500 I 
I • with dynclmic buffering I 14000 I (Not applicable) I 
t---------------------~---------+----------------------+-------------------------i 
I Optional rE~quirement: I 
I • online test 3200 750 I 
I • if ONLTST macro is used 500 (Not applicable) I 
I • line-error print (LERPRT) 400 (Not applicable) I 
I • line open (LOPEN) 600 600 I 
I • translatE~ (TRNSLATE) 180 (Not applicable) I 
I • change entry for polling 
I list or local 3270 (CHGNTRY) 
, • if RESETPL macro is used 
I with ATTENT specified 
I with POLLING specified 
I with ANSRING specified 
I • World Trade Telegraph 
I terminals 
I • change entry for expanded 
I ID verification (CHGNTRY) 
I • edit routine TPEDIT, 

380 
800 

(not applicable) 
600 
330 

1200 

so 

90 
800 
250 

(not applicable) 
(not applicable) 

(Not applicable) 

(Not applicable) 

I IECTEDIT 2048 (Not applicable) L ________________________________ ~ ______________________ ~ ________________________ _ 

Figure 125. BTAM Coding-Space Estimate 
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Select the appropriate entry from Figure 126 for each type of terminal to be supported 
under BTAM. 

r--------------------------------------------------------------------T-------------------, 
I I Virtual Storage I 
I Terminal Device I Requirement I 
I I (bytes) I 
~-------------------------------------------------------------------+-------------------~ 
I IBM 1030 Data Collection System I 224 I 
~-------------------------------------------------------------------+-------------------~ 
I IBM 1030 Data Communication System with Autopoll I 224 I 
~-------------------------------------------------------------------+-------------------~ 
I IBM 1050 Data Communication System I 240 I 
~-------------------------------------------------------------------+-------------------; 
I IBM 1050 Data Communication System on a switched network I 312 I 
r-------------------------------------------------------------------+-------------------; 
I IBM 1050 Data Communication System with Autopoll I 208 I 
~-------------------------------------------------------------------+-------------------1 
I IBM 1060 Data Communication System I 192 I 
~-------------------------------------------------------------------+-------------------~ 
I IBM 1060 Data Communication System with Autopoll I 200 I 
~- .. -----------------------------------------------------------------+-------------------; 
I IBM 2260 Display Unit attached as a remote terminal with a 2701 I I 
1 adapter I 296 I 
~-------------------------------------------------------------------+-------------------1 
I IBM 2740 Communication Terminal I 152 I 
~-------------------------------------------------------------------+-------------------; 
I IBM 2740 Communication Terminal with checking I 272 I 
~-------------------------------------------------------------------+-------------------~ 
I IBM 2740 Communication Terminal with checking and OIU (Optical I I 
I Image) I 264 I 
~-------------------------------------------------------------------+-------------------; 
I IBM 2740 Communication Terminal with station control I 152 I 
~-------------------------------------------------------------------+-------------------~ 
I IBM 2740 Communication Terminal with station control and checking I 216 I 
~-------------------------------------------------------------------+-------------------~ 
I IBM 2740 Communication Terminal on a switched network I 176 I 
~-------------------------------------------------------------------+-------------------~ 
I IBM 2740 Communication Terminal with checking on a switched I I 
I network I 272 I L ________________________ --_________________________________________ 4 ___________________ J 

Figure 126 (Part 1 of 2). BTAM Control-Information Area Estimate by Device Type 
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r--------------------------------------------------------------------T-------------------, 
I Virtual Storage I 

Terminal Device I Requirement I 
I I (bytes) I 
r--------------------------------------------------------------------+-------------------~ 
I IBM 2740 Communication Terminal with transmit control on I I 
I swi tched network I 192 I 
~--------------------------------------------------------------------+-------------------~ 
I IBM 2740 Communication Terminal with checking and OIU on a I I 
I switched network I 336 I 
r--------------------------------------------------------------------+-------------------~ 
I IBM 2740 Com.Ttlunication Terminal with transmit control and I I 
I checkinq on a switched network I 272 I 
~--------------------------------------------------------------------+-------------------~ 
I IBM 2740 Communication Terminal with station control, checking, I I 
I and Autc:>poll I 216 I 
~--------------------------------------------------------------------+-------------------~ 
I IBM 2740 Communication Terminal with station control and I I 
I AutopolJL I 152 I 
r--------------------------------------------------------------------+-------------------~ 
, IBM 2741 Communication Terminal I 112 I 
~--------------------------------------------------------------------+-------------------~ 
I IBM 2741 Communication Terminal on a switched network I 144 I 
r--------------------------------------------------------------------+-------------------~ 
I IBM 3270 Display Station Local I 120 I 
r--------------------------------------------------------------------+-------------------~ 
I IBM BSC Terminal on a nonswitched, point-to-point network I 288 I 
r----------------------------------------------------- ---------------+-------------------~ 
I IBM BSC TE~rmina1 on switched network I 424 I 
~--------------------------------------------------------------------+-------------------~ 
I IBM BSC TE~rminal on a nonswitched multipoint network I 320 I 
r--------------------------------------------------------------------+-------------------~ 
I AT&T Model 33/35 TWX stations I 176 I 
r----------·---------------------------------------------------------+-------------------~ 
I AT&T 83B3 Selective Calling Stations I 152 I 
r----------·---------------------------------------------------------+-------------------~ 
I Western Union Plan lISA Outstation I 144 I 
r--------------------------------------------------------------------+-------------------i 
I World Trade Telegraph Terminals I 160 i l __________ . _________________________________________________________ ~ ___________________ J 

Figure 126 (Part 2 of 2). BTAM Control-Information Area Estimate by Device Type 
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Select the appropriate entry from Figure 127 for each line group. 

r-------------------------------------------T---------------------T----------------------, 
I I Remote I I 
I I Virtual Storage I Local 3270 Virtual I 
I Control Block I Requirement I Storage Requirement I 
I I (bytes) I (bytes) I 
~-------------------------------------------+---------------------+----------------------~ 
I Data control block I 56 I 56 i 
I • with binary synchronous communications I 84 I I 
I I I I 
I Data extent block I 120+(4 per line) I 56+(4 per line) I 
I I I I 
I Interruption request block I 124 I 250 I 
I Interruption queue element I 24 I 48 I l ___________________________________________ ~ _____________________ ~ ______________________ J 

Figure 127. BTAM Control Block Area for Each Line Group 

Select the appcopriate entries from Figure 128 for each line and add to obtain the 
total control blo~k area requirement for each line. 

r------------------------------------------T----------------------T---------------------, 
I I Remote I I 
I I Virtual Storage I Local 3270 Virtual I 
I Control Block I Requirement I Storage Requirement I 
I I (bytes) I (bytes) I 
~-----------------.-------------------------+----------------------+---------------------~ 
I Data event control block I 40 I 40 I 
I • with binary synchronous communications I 48 I I 
I Input/output block with a minimum of 4 I I I 
I CCWs I I I 
I • with binary synchronous communications I 96 I I 
I • with start/stop communications I 120 I I 
I • with local 32"0 communications I I 88* I 
I Unit control block I 20 I 44 I 
I Line error block (LERB macro instruction) I 20 I (Not applicable) I l ___________________________________________ ~ ______________________ ~ _____________________ J 

Figure 128. BTAM Control Block Space for Each Line 
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Select entries from Figure 129 for each line according to its device. 

r---------------------------------------------------------------------T-----------------, 
I I Virtual Storage I 
I Terminal Device I Requirement I 
I I (bytes) I 
.---------------------------------------------------------------------+-----------------~ 
I IBM 1030 Data Collection System 64 
I IBM 1030 Data Collection System (P) 88 
I IBM 1050 Data Communications System 64 
I IBM 1050 Data Communications System (P) 80 
I IBM 1050 Data Communications System (A,D) 88 
I IBM 1060 Data Communications System 56 
I IBM 1060 Data Communications System (P) 80 
I IBM 2740 communications Terminal 40 

IBM 2740 Communications Terminal (C) 48 
IBM 2740 Communications Terminal (C,O) 64 
IBM 2740 Communications Terminal (A) 48 
IBM 2740 Communications Terminal (D) 56 
IBM 2740 C,ommunications Terminal (A,C) 48 
IBM 2740 Communications Terminal (D/C) 64 
IBM 2740 Communications Terminal (D,C/O) 64 
IBM 2740 Communications Terminal (A,D/T) 64 
IBI-i 2740 Clommunications Terminal (A/D/T/C) 64 
IBM 2740 Communications Terminal (S) 56 
IBM 2740 Communications Terminal (S,P) 88 
IBM 2740 Communications Terminal (S,C) 64 
IBM 2740 Communications Terminal (S,C ,P) 88 
IBM 2741 Communications Terminal 48 
IBM 2741 Communications Terminal (A) 48 
IBM 3277 Display Station (Local) 24 
IBM BSC Terminal on a nonswitched point-to-point fletwork 72 
IBM SSC Terminal on a switched network 80 
IBM BSC Terminal on a nonswitched multipoint network 88 
IBM 2260 Display Unit (R) 64 
AT&T 83B3 Selective Calling Stations 48 
AT&T Model 33/35 Teletypewriter Exchange Terminal using the eight-

bit Data Interchange Code (A) 56 
AT&T Model 33/35 Teletypewriter Exchange Terminal using the eight-

bit Data Interchange Code (D) 56 
Western Union Plan lISA Outstations 40 

I World Trade Telegraph Terminals 40 
~---------------------------------------------------------------------+-----------------~ 
I Where: I I 
I A Automatic answering I I 
I C Checking I I 
I D Dialing (automatic calling) I I 
I P Autopol1 I' 
I R Remote attachment with an IBM 2701 Type III Adapter I , 
I S Station control I' 
I T Transmit control I' 
I 0 IBM 2760 Optical Image Unit I I L _____________________________________________________________________ • _________________ J 

Figure 129. BTAM Channel Program Space Estimate by Device per Line 
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Figure 130 contains the storage requirement for code-translation tables (AMSTRTAB)_per 
device. 

r----------------------------------------------------T-----------------, 
I I Virtual Storage I 

I Description I Requirement I 

I I (bytes) I 

~----------------------------------------------------+-----------------~ 
I Input Translation (transmission code to EBCDIC) I 256 I 

~----------------------------------------------------+-----------------1 
I Output Translation (EBCDIC to transmission code) I 256 I l ____________________________________________________ 4 _________________ J 

Figure 130. Storage Requirement for Code-Translation Tables for BTAM 

BTAM EXAMPLE 

This example shows how to estimate the dynamic storage required by a telecommunications 
application with Auto Poll and buffer pool support but without dynamic buffering or 
binary synchronous communications. 

Assume a VS2 configuration of: 

One line with three IBM 1050 Data Communication System Terminals and one line with two of 
these same terminals. 

Basic system information: 

• one line group 
start-stop error recovery procedures 

• translation 
• one DECB per line 

BTAM cOding-space area estimate (11500+180+380) .••• 
Control-information area by device type ••.••••••••• 
Control-block area estimate for one line group •.••• 
Control-block area estimate for two lines ..•.•..••• 
Channel-program space for two lines .•.....•••...... 
Translation tables for input and output (256x2) .••. 

12060 
208 
332 
360 
160 
512 

Total 13,632 bytes 
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ABEND 
ACK 
ADDR(S)(ING:I 
ADJ 
AID 
ALT 
ANSWR 
APPEND 
ASCII 
ATTN 
AUTH 
AUTO 
AUTOPOLL 
AVAIL 
BCT 
BISYNC 
BLK 
BR 
BRK 
BSC 
BTAM 
BTBL 
BUFR 
BUSSOUT 
CALC 
CC 
CCC 
CCH 
CCW 
CCWCHD 
CCWREG 
CCl 
CDC 
CE 
CEA 
CHAN 
CHAR(S) 
CHE/ABE 
CHGNTRY 
CHK 
CLR 
CHD(S) 
CNT(S) 
COM CH 
COMP 
COND 
CONN 
CONT 
CPA 
CPS 
CPU 
CR 
CSECT 
CSW 

ABnormal END 
ACKnowledgment 
ADDRess(ES),(ING) 
ADJust 
Attention IDentifier 
ALTernate 
ANSWeR 
APPENDage 
American national Standard Interchange 
ATTention 
AUTHorize/AUTHority 
AUTOmatic 
AUTOmatic POLLing of a multi-point line. 
AVAILable 
Branch on Count 
BInary SYNChronous communication 
BLocK 
BRanch 
BReaK 
See BISYNC 
Basic Telecommunications Access Method 
Branch TaBLe 
BUFfeR 
Outbound signals or power from processing unit 
CALCulate 
Condition Code 
Channel Control Check 
Channel Check Handler 
Channel Control Word 
CCW CoMmanD code 
Register used to address the CCW 
Condition Code of 3 
Channel Data Check 
Channel End 
Channel End Appendage 
CHANnel 
CHARacter(S) 
CHannel End or ABnormal End appendage 
CHanGe eNTRY 
CHecK 
CLeaR 
CoMmanD(S) 
CouNT(S) 
COMmand CHaining 
COMPlete 
CONDition 
CONNection 
CONTinuous, CONTinue 
Channel Program Area 
Characters Per Second 
Central Processing Unit 
Carriage Return or credit symbol 
Control SECTion 
Channel Status Word 

ABBREVIATIONS AND ACRONYMS ABBRl 



CTRl 
CUE 
CVT 
DEL WD 
DC 
DCB 
DE 
DEB 
DEC 
DECB 
DECR 
DEL 
DEV 
DIAG 
DlE 
D/TNNNN 
DUP 
DYN(BUF) 
EAU 
ECB 
ENQ 
EOA 
EOl 
EOM 
EOR 
EOT 
EP 
ERP 
ERR 
ERRCT 
ESC 
ESR 
ESTAE 
ETB 
ETX 
EllA 
EWASTUP 
EWR 
EXCP 
EXT 
EXTKEY 
FEAT 
FlD 
FlG 
GRAF 
GS 
GT 
HIO 
lAM 
ICC 
ID 
INCR 
IND 
INFO 

ABBR2 

ConTRol 
Control Unit End 
Communication vector Table 
DouBleWorD 
Data Check or De~ine Constant 
Data Control Block 
Device End 
Data Extent Block 
DECimal 
Data Event Control Block 
DECRement 
the DElete character 
DEVice 
DIAGnosis 
Data link Escape 
Device Type with NNNN relating to the device number 
DUPlicate 
DYNamic BUF~ering 
Erase All Unprotected 
Event Control Block 
ENQuiry 
End Of Address 
End Of line 
End Of r1essage 
End O~ Record 
End-O~-Transmission 

Entry Point 
Error Recovery Proecdures 
ERRor 
ERRor CounT 
ESCape 
Extended svc Router 
Extended specify Task Abnormal Exit macro instruction 
End of Text Block 
End o~ TeXt 
ERP (Error Recovery Procedure) Work Area 
ERP STatus UPdate 
Erase WRite 
EXecute Channel Program 
EXTent OR EXTernal 
EXTernal KEY 
FEATure 
FielD 
FLaG 
GRAPHics 
Group separator 
Greater Than 
Halt Input/Output 
Identi~ication of terminal 
Inter~ace Control Check 
IDent;~icat;on 

INCRcrn::nt 
INDicate 
INFOrmation 



INIT 
INST 
INTERV 
INTRNL 
I/O 
lOB 
lOS 
lOSS 
IPT 
IQE 
IR 
IRB 
ITB 
LD 
LERS 
LVL 
LZF 
L3270 
MAINT 
MASTERUCB 
MAX 
NDR 
t10D 
t1PT 
MSG 
NAK 
NOP 
NORM 
NSI 
OSR 
OIU 
OlT 
OlTEP 
ONlTST 
OP 
OPER 
ORIG 
P,~Rt1LIST 

PCI 
PPl 
PREY 
PROT 
PSW 
PT 
PTOP 
PTR 
R 
RB 
RC 
Rev 
RD 
RDY 
READINDX 
READYQ 

INITialize 
INSTruction 
INTERVention 
INTeRNClL 
Input or output 
Input/Output Block 
Input/Output Supervisor 
Input/Output Supervisor Block 
InPuT 
Interruption Queue Element 
Intervention Required 
Interruption Request Block 
Inter~ediate Text Block 
Load OR Lost Data 
Line Error Recording Block 
LeVeL 
Left Zero Fill 
Local 3270 
MAINTenance 
MASTER Unit Control Block 
MAXimum 
Miscellaneous Data Record 
MODule 
MultipoinT 
MeSsaGe 
Negative AcKnowledgment 
No OPeration 
NORMal 
Next Sequential Instruction 
OutBoClrd Recording 
Opt;ocallm~ge Unit 
OnLine Test 
Online Test Executive Program 
This is a macro instruction 
OPeration 
OPERand 
ORIGin 
PARaMeter LIST 
Program Control Interrupt 
Purge Parameter List 
PREVious 
PROTection 
Program Status Word 
PoinT 
1130/2250 GRAPHICS TERMINAL 
PoinTeR 
Real 
Request Block 
Return Code 
ReCeiVe 
ReaD 
ReaDY 
READ INDeX 
READY Queue 
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REC 
RECFM 
REG 
REL 
REQD 
RES 
RESETPL 
RESP 
RFT 
RLN 
RQE 
RTN 
RTRY 
R/W 
RVI 
SAD 
SBA 
SDWA 
SEL 
SEQ 
SIG 
SIO 
SIOCC 
SLI 
St1 
SNO 
SNS 
SOH 
SOH%N 

SOM 
SOR 
SPEC 
S/S 
STAT 
STRAM 
STX 
SVC 
SW 
SULST 
SYS 
T.O 
TBL 
TCB 
TCCW 
TCU 
TERM 
TP-OP CODE 
TRANS 
TRANSRTN 
TRANSRTV 
TRANSCODE 
UC 
UCB 

ABBR4 

RECord or REceive 
RECord ForMat 
REGister 
RELease 
REQuireD 
RESident 
RESET polling List or RESET Line 
RESPonse 
ReqUest For Test 
Relative Line Number 
Request Queue Element 
RouTiNe 
ReTRY 
Read or Write 
ReVerse Interrupt 
Set ADdress 
Set Buffer Address 
system Diagnostic WorkArea 
SELect 
SEQuence 
SIGnal 
Start Input/output 
Start Input/Output Condition Code 
Suppress Length Indicator 
status Modifier 
Should Not Occur 
SeNSe 
Start Of Header 
H~ader format for system/non-user data message with N 
relating to the type of message. 
Start Of Message 
Start Of Record 
SPECify or SPECial 
start-Stop 
STATus 
Synchronous Transmit and Receive Access Method 
Start of TeXt 
superVisor Call 
SUitched 
Op~rand and form of terminal list 
SYStem 
TimeOut 
TaBLe 
Task control Block 
IOS(Input/Output Supervisor) Translation Control block 
Transmission Control Unit 
TERMination 
TeleProcessing Operation CODE 
SEE X***~ AREA OF LIST 
TRANSlate RouTiNe 
TRANSlate Real address To Virtual address 
6 BIT CODE 
Unit Check 
Unit Control Block 



UEX 
US 
101/ 
WACK 
WCC 
WRT 
WRU 
WTG 
WTO 
WTOR 
XCTl 
XFER 
XlATE 
XMISSION 
XTNTS 
XX 
yy 

Unit Exception 
Un;t Specify 
With 
WAit before transmit 
Wr;te control Character 
WRiTe 
Who aRe taU 
Where TO Go 
Wr;te To operator 
Write TO Operator with Reply 
Transfer ConTrol 
Transfer 
TranslATE 
TransMISSION 
eXTeNTS 
Onl;ne test parameter (Test number to be run) 
Onl;ne test parameter (Number of times to be run) 
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Access Metho~: any da ta management f aci li
ty available to the user for transferring 
data between main storage and an input/ 
output device. 

Addressing: the means whereby the central 
processing urllit (CPU) selects the unit to 
which it is going to send a message. 

Audio Response Unit: a control unit, such 
as the IBM 7770 or IBM 7772, that is able 
to deliver a III audio response to a digital 
inquiry. 

Basic Access Method: any access method in 
which each input/output statement causes a 
corresponding machine input/output opera
tion to OCCUI:. 

Basic Telecommunications Access Method: a 
basic access method for communication with 
terminals. 

Baud: a unit: of signalling speed equal to 
the number of discrete conditions or signal 
events per second. For example, one baud 
equals one bit per second in a train of 
binary signals, or one 3-bit value per 
second in a t:rain of signals each of which 
can assume one of eight different states. 

Baudot code: a code for the transmission 
of data in which five equal-length bits 
represent one character. 

Binary Synchronous Communications: a gen
eral purpose data link control procedure 
permitting a variety of types of devices, 
acting as station, to communicate with one 
another over a communication line using a 
standardized set of control characters for 
synchronous t:ransmission of binary- coded 
data. 

Block: a portion of a message terminated 
by an End-of·-Block character or by an End
of-Text character. 

SSC Intermix:: the capability of different 
SSC devices to communicate over the same 
nonswitched multipoint communications line, 
or over the same problem progra~defined, 
switched point-to-point communications 
line, to a control or central station. 

Buffer (program input/output): a portion 
of main storage into which data is read or 
from which it is written, concurrent with 
asynchronous CPU activity, which is used to 
compensate fc)r a difference in rate of flow 
of data, or time of data events, when tran
Smitting datei from one device to another. 

GLOSSARY 

Buffer Pool: main storage area per line 
group reserved for buffering. 

Calling: a switch exchange service which 
enables a telephone user to select another 
subscriber, that is, dialing. 

Central Station: the controlling station 
(usually a CPU) in a centralized, switched 
point-to-point data communications system. 
Message traffic is always between the 
central station and one of the remote 
stations. 

Centralized Communication System: a system 
in which message traffic is always between 
the controlling station and one of the 
remote stations. 

Chaining: a system of storing records in 
which each record belongs to a list or 
group of records and has a linking field 
for tracing the chain. 

Command Control Block: refer to IBM 
System/360 OOS System Control andSystem 
Services Programs, GC24-5036. 

Communication Line: the medium (wire, car
rier channel, radio channel, etc.) over 
which signals may be sent. 

Contention (start-stop): a condition on a 
multipoint communication channel when two 
or more locations try to transmit at the 
same time. 

Contention (BSC): the condition on a 
Foint-to-point communication when the CPU 
and the remote device bid for control of 
the line simult9neously. 

Control Character: a character whose 
occurrence in a particular context 
initiates, modifies, or stops control 
action: for example, a character that con
trols transmission of data over communica
tion networks. The control character is 
recognized by the control units of the ter
minals as well as by the telecommunications 
control units. 

Control Mode: the state that all terminals 
on a line must be in to allow line discip
line, line control, or terminal selection 
to occur. When all terminals on a line are 
in control mode, characters on the line are 
viewed as control characters performing 
line discipline, that is, polling or 
addressing. 
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Control Station: the station (usually a 
CPU) in a multipoint nonswitched data com
munication system that controls message 
traffic by means of polling and selection. 

Cursor: an automatically inserted, visual, 
display position marked that denotes the 
display position on the 2260 Display Unit 
screen that the next character entered will 
occupy and/or marks the end of a message. 

Data Adapter Unit (2701): a control unit 
that houses tran.smission adapters. Each 
transmission adapter contains the circuitry 
and the logic for the control and logical 
connection of a terminal. One transmission 
adapter is required per line (see Telecom
munication control Unit). 

Data Collection System: a system mainly 
used for gathering data. 

Data Communication System: a system mainly 
used f_or the transmission of information. 

Data Link: the communications lines, 
modems, and communication controls of all 
stations connected to the line, used in the 
transmission of information between two or 
R.ore stations. 

Data Set: a device which performs the 
modulation/demodulation and control func
tions necessary to provide compatability 
between business machines and communica
tions facilities. 

Digitally Coded Voice (DCV): binary infor
mation necessary to the IBM 7772 Audio 
Response Unit to synthesize the sound, 
word, or sentence so coded, when received 
from the CPU through a WRITE command. The 
digital equivalent of all the sounds, 
words, or sentences used by a given appli
cation will usually be stored on a direct 
access device. An average of 300 bytes per 
second of audio output is necessary. 

End of Block: a control character used to 
partition a message into blocks and initi
ate a control function. 

End of Inquiry: any character recognized 
by the IBM 7770 or IBM 7772 as a signal 
that the inquiry is complete and the end of 
read command status should be generated and 
sent to the cpu. The character itself will 
be sent as the last character of the input 
message. 

End of Transmission: a control character 
(or character string) that specifies the 
end of a message and causes a reset of all 
stations. 

Event (in BTAM): the satisfying of a WAIT 
condition, an event may be one of the 
following: 
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1. A successful completion of a READ, 
WRITE, CONTROL, or RESETPL operation; 

2. A PCI (7772 only); 

3. An unsuccessful operation, as follows: 

a. polling: when the end of an OPEN 
list is reached, polling stops; 

b. addressing: when the addressed 
device is not ready, no message is 
sent; 

c. multi-addressing: when one of the 
addressed devices is not ready, 
the message is not sent to the 
ready devices; 

d. an error condition. 

Inquiry: an input message calling for an 
answer. 

Leased Line: a data path reserved for the 
exclusive use of one customer. 

Line: see Communication Line. 

line Connection: a physical connection of 
terminals attached to a switched network 
that must be established before data trans
mission can take place. 

Line Control Characters: a set of special 
characters which are not part of the text. 
A line control character is recognized by a 
telecommunications control Wlit, which per
forms the function associated with that 
character. 

Local Device: a device directly attached 
to a channel by meanS of a control unit 
(see Remote Device). 

Message: an arbitrary amount of informa
tion whose beginning and end are defined or 
implied. 

Message segment: a portion of a message 
that is contained in a single buffer. 

Modulation: the periodic variation of amp
litude, frequency, or phase of a carrier 
wave created by the data flow. 

Multicomponent Addressing: the selection 
by the CPU of several recel.vl.ng devices of 
the same terminal and the sending of a mes
sage that is recorded by all selected 
devices. 

Multidrop Line: see Multipoint Line. 

Multipoint Line: a line with one or more 
terminals attached to it (see 
Point-to-Point) • 



Multiterminal Addressing: The selection by 
the CPU of several receiving devices per
taining to several terminals on one line 
and the sending of a message which is reco
rded by all selected devices. 

Network: a series of points interconnected 
by communication channels (see Switched 
Network). 

Noncentralized Communication system: a 
system in which a terminal may send a mes
sage directly to another terminal without 
involving the~ control station in a message
switching operation. 

Nonswitched Line: a multipoint or point
to-point configuration in which connection 
is not established through a switched 
network. 

Point-to-Point: a line configuration in 
which the lin.e permits exchange of informa
tion between two stations only. For 
example, on a switched network, once con
nection is es:tablished the configuration is 
point-to-point (see Multipoint Line). 

Polling: thE! process of inviting stations 
within a data link to transmit messages. 
The stations are invited one at a time in 
an orderly fashion. The basic function of 
polling is tel prevent contention by ensur
ing that only one station transmits at a 
time. 

Polling Characters: characters used to 
establish contact with a terminal. 

Private Line:. a data path reserved exclu
sively for one user. 

Record: a whole message or a portion of a 
message, received or sent by a single read 
or write comn~nd. A record will be ter
minated by an EOB character, an ETX 
character, Ol~ an EOT character. 

Remote DevicE~: a device that is attached 
to a telecomniunication control unit by 
means of a celmmunication network. 

Remote Station: a station, other than the 
central station, on a centralized, point
to-point swi t:ched network which can commun
icate only with the central station. A 
remote station can be selected by the 
central stati.on, or can call the central 
station if it~ has a message to send. 

Start-Stop Transmission: a synchronous 
transmission in which each group of code 
elements corresponding to a character sign
al is preceded by a start signal which 
serves to prepare the receiving mechanism 
for the reception and registration of a 
character, and is followed by a stop signal 
which serves to bring the receiving 

mechanism to rest in preparation for the 
reception of the next character. 

Station: an aggregate of equipment and 
controls attached to anyone of the several 
ends of a communication line. 

Switched Lines: lines whose connection 
must be established prior to the start of 
data transmission. 

Switched Network: 
the connection is 
calling party and 
the start of data 
ken at the end of 

a configuration in which 
established between the 
the called party prior to 
transmission and is bro
the data transmission. 

Telecommunications: pertaining to the 
transmission of signals over long dis
tances, such as by telegraph, radio, or 
television. 

Telecommunications Control Unit: a device 
used to transmit or adapt messages, coming 
from a remote device, for the CPU. 

Teleprocessing: a term associated with IBM 
telecommunication systems expressing data 
transmission between a computer and remote 
devices. 

Terminal: any device capable of sending 
and/or receiving information over a com
munication channel (see Station). 

Terminal Component: an input or output 
device that is part of a terminal. 

Text Mode: message transfer state. The 
message transfer state exists on a data 
link during the transfer of a message or 
messages from sender to receiver and the 
replies required to ensure their correct 
transfer (see Control Mode). 

Transmission Control Unit (2702, 2703): a 
control unit that houses terminal controls. 
Each terminal control contains the circui
try and logic for the control and logical 
connection of all terminals of the same 
type within the system (see Data Adapter 
Unit) • 

Tributary Station: a station, other than a 
control station, on a centralized multi
point communication system which can com
municate only with the control station, and 
only when polled or selected by the control 
station. On a noncentralized mUltipoint 
communication system, a tributary station 
that has been granted use of the line by 
the control station can select another tri
butary station as the receiver. 

Unit: in teleprocessing, a physical I/O 
unit, characterized by a unique physical 
address. For example, a line is a unit: 
the IBM 2260 Local is a unit. 
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In this index, the word "macro" is equiva
lent to "macro instruction." 

abbreviations ABBRl 
Abend codes C18-C20 
access method, defined 1 
accumuiators I' error threshold 241 
acknowledgments (see responses) 
ACK-O, ACK-1 sequences 20 
Acrqnym~ ABBRl 
ACSMETH operand (DATAMGT macro) 01 
action operand (CHGNTRY macro) 23 
ACTIVATE operand (CHGNTRY macro) 23 

for IBM 3270 (local) 225 
activating teleprocessing system 34-37 

for IBM 3270 (local) 225 
for IBM 3270 (remote) 217 

activating terminal list entries 21 
AD operand (DFTRMLST macro) 131 
ADAPTER operand (IODEVICE macro) 01 02 
ADDRESS operand 

of IODEVICE macro 01 D2 
addressability, establishing for DCBs and 

DECBs 34 
a~dresses, display line (IBM 2260 and 

2"265)' 64 
addressing 

definition of 38 
double 111 

BSC stations required to use 111 
for IBM 3270 (remote) 

control unit addresses 210 
device addresses 211 

addressing characters 5 
addressing lists 

(see also under individual terminal on 
line types in Start-Stop and BSC Read 
and Write Operations chapters) 
defining 23 
DFTRMLST macro, defining with Al 
formats of 23, AI-A8 

all-skip-bits-on return code (of READ and 
WRITE macros) 49 

alternate source for DeB, parameters 13 
AN operand (DFTRMLST macro) 130 
ANDGUID operand (PARMLIST macro) 174 
ANSRING operand (RESETPL macro) 51 
answerback 

for IBM 2'760 85 
generally 6 

answering 
definition of 39 
for BSC stations 127-131 
lists 21 

appearance, line 4 
area operand 

DFTRMLST :macro 22 
TRNSLATE macro 32 

AREA operand (ONLTST macro) 293 
area station address (IBM 2715) 165 
AS macro (IBM 2715) 

generally 165 
10 operands table 166 

ASCTR macro (IBM 2715) 168 
ASGROUP operand (AS macro) 166 
ASLIST macro (IBM 2715) 178 
ASLOG operand (ASCTR macro) 169 
ASMTRTAB macro 31 
assembly error messages Cl 
AT&T 83B3 100 

INDEX 

AT TENT operand (RESETPL macro for local IBM 
3270) 227 

attention interruptions 226 
ATTLST operand (CHGNTRY macro for local IBM 

3270) 226 
attributes of communications lines 1-4 
authsequence operand (DFTRMLST 

macro) 130-132 
Auto Poll feature 

polling list 21 
index byte, use of 50 
reset function 50 
restriction on use of WRITE TTV 
macro 45 

use of CHGNTRY macro with 23 
specifying in IODEVICE macro 03 
start-stop index byte 107 
start-stop, programming 
considerations 107-108 

start-stop, terminal list for 107 
AUTOLST operand 

CHGNTRY macro 23 
DFTRMLST macro 21 

automatic answering 
generally 4 
specifying at system generation 03 

automatic dialing 
generally 4 
specifying at system generation 03 

automatic EOM mode (IBM 2760) 84 
automatic polling (see Auto Poll feature) 
AUTOWLST operand 

CHGNTRY macro 23 
DFTRMLST macro 21 

A1,A2 characters (IBM 2760) 81,87,90 

BFTEK operand (DCB macro) 14 
bidding for use of line 38 
blocks, message, use of 39 
BSC program, sample Nl 
BSCLST operand (DFTRMLST macro) 21 
BSC1,BSC2,BSC3 values in IODEVlCE 
macro 109 

BUFCB operand (DCB macro) 14 
BUFFER operand (TPEDIT macro) L2 
bufferaddr operand (RELBUF macro) 30 
buffering, dynamic 

effect of stopping CPU 28 
in read operations 27 
in write operations 28 
lost messages 28 
specifying 27 

buffering, programmer 27 
buffering, techniques of 6 
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buffers 
control block 14 
defining 25 
extra-buffer condition 2a 
IBM 3270 (local) 225 
IBM 3270 (remote) 205 
length, specifying 14,25 
link field 29 
management of 29 
maximizing utilization of 7 
quantity, specifying 14 
releasing 30 
requesting 29 
restriction on use of CLOSE macro 36 
unused condition 29 

buffer-unavailable condition 
generally 29 
return code for READ and WRITE 
macros 49 

BUFL operand (DCB macro) 14 
BUFNO operand (DCB macro) 14 
BUILD macro 25,26 
busy-line return code for READ and WRITE 
macros 49 

calling 
definition of 38 
for BSC stations 127-132 
lists 21-22 

central computer 1,8 
central processing unit (CPU) 1 
centrally controlled (multipoint) 

system 38 
channel commands 8,39 
channel program 8,39 

(see also sections on individual types 
of terminals (start-stop) or lines 
(BSC) in the Read and Write Operations 
chapters) 

CHGNTRY macro 23 
for IBM 3270 (local) 226-227 
for IBM 3270 (remote) 205 
restriction on use with certain types of 
terminal lists 23 

cid operand (LERPRT macro) 243 
CKAND operand (PARMLIST macro) 174 
CKLNGTH operand (PARMLIST macro) 172 
CKMOD10 operand (PARMLIST macro) 173 
CKMOD11 operand (PARMLIST macro) 172 
CKMONKY operand (PARMLIST macro) 172 
CKNONUM operand (PARMLIST macro) 174 
CKNUM operand (PARMLIST macro) 175 
CKOR operand (PARMLIST macro) 173 
CKRANGE operand (PARMLIST macro) 172 
CLEAR operand (LERPRT macro) 243 
CLOSE macro 36 
cntrlseq operand (DFTRMLST macro) 22 
code, transmission 

charts HI II K1 
Dual Code feature 16 

specifying at system generation D3 
for BSC stations 109,El 
for IBM 3270 (local) E1 
specifying for BSC 16 

CODE operand (DCB macro) 16 
code translation 3'1 -33 

IBM 3270 (local) 225 
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IBM 3270 (remote) 205-206 
code translation tables 32-33 

assembling 31 
modifying 31 
names of 32 
World Trade telegraph terminals 32 

coding format, macro instruction 8 
commands, channel 8 

(see also sections on individual types 
of terminals (start-stop) or lines 
(BSC) in the Read and Write Operations 
chapters) 

communications common carrier, definition 
of 1 

communications line group 
characteristics of 12 
characters (see line control characters) 
closing 34 
definition of 11 
establishing 11-13 
examples of 12 
opening 34 
redefining using DO statements 13 
requirements 11 

communications lines 
address of 5,11-13 
appearance of 4 
binary synchronous (BSC), defined 4 
closing (deactivating) 36-37 
configurations 2 
control over 4-7 
data representation on 4 
dial connections 4 
disabling 39 
enabling 39 
establishing communication on 5 
grouping local IBM 3270 devices 224-225 
identifying local IBM 3270 devices 224 
multipoint 4 
nonswitched 1 
opening (activating) 35-37 
point-to-point 4 
resetting 38,41,50 
specifying number of 11-13 
specifying type of 11 
start-stop, definition of 4 
switched 6 
types 1 

compatibility, BSC remote station 109 
completion codes, ONLTST macro 294 
component, definition of 1 
CONFIGUR macro (IBM 2715) 163 
configurations, line and station, supported 

by BTAM JI-J2 
console messages, vnline test 298 
contention system, definition of 5,38 
continuation lines, BTAM macros 8 
control byte, SWLST form of terminal list 

changing value of 23 
generally 110,130 132 

control characters, end-to-end 
definitio~ of 8 
examples of 8,40 

control characters, line (data link) 
coding in USASCII or Transcode 109 
examples of 40 
functions 38 
placing in output area 40 



scanning input area for 40 
specifying 5 
use of 40 
where tC) find information on 41 

control codes, IBM 50 L2 
control mode 38 
control station 1,7,39 
control transactions (IBM 2715) 190 
control unit address 12 
"control unit not operational" message 010 
controlvalue operand (DFTRMLST 

macro) 130,132 
conversational operations 

defining DECB for 48 
generally 40 

conversion for IBM 3270 232 
CORE operand (CONFIGUR macro) 163 
count opearand 

REQBUF macro 29 
-WAIT ma(::ro 52 

counter control byte 191 
counter readout (see IBM 2715 scheduled 
counter readou,t) 

counter testing (see IBM 2715 counter 
testing) 

CPU (central proc~ssing unit) 
CPU operand 

ASCTR macro 169 
TRLIST macro 177 

CTINIT operand (CTRGROUP macro) 170 
CTRADR operand (CTRLIST macro) 182 
CTRGROUP macro (IBM 2715) 169 
CTRLIST mae::ro (IBM 2715) 182 
ctrno operand (CTRGROUP macro) 170 
CTROP operand (CTRLIST macro) 183 
CTRRD operand (CTRLIST macro) 183 
CTRSCHED macro (IBM 2715) 170 
cttest operand (CTRGROUP macro) 170 
CTTEST operand (CTRLIST macro) 183 
cumulative counters (line error 

recording:) 242 

data contre::>l block (DCB) (for line group) 
activating and deactivating 34-37 
contents of 20 
definin9 11-14 
establishing addressability for 34 
format e::>f 19 
reference to by DSECT 34 

data control block (DCB) (for local IBM 
3270 device group) 224-225 

data, definition o'f 8 
data definition (DO) statements 

example:s 12 
generally 11-13 

data event control block (DECB) 
changin9 contents of 42 
contents of BI-BI0 
definintg 41 
establishing addressability for 34 
for conversational operations 48 
for leading graphics operations 43 
format lof B9 
parametlers in 41 
purpose of 41 
reference to by DSECT 34 

data link control characters 
coding in USASCII or Transcode 

format 109 
examples of 40 
functions 38 
placing in output area 40 
scanning input area for 40 
specifying 5 
use of 40 
where to find information on 41 

data link control (see also communications 
lines, line control) 

data representation on communications 
line 4 

data tone 
defining 129 
recommended character sequence and 
length for 134 

specifying 22 
datack operand (LERB macro) 242 
DATAMGT macro 01 
DCB (see data con~rol block (DCB» 
DCB macro (for line groups) 14-18 
dcb operand 

CLOSE macro 37 
OPEN macro 37 

DCB operand (ONLTST macro) 293 
dcbaddr operand 

of CHGNTRY macro for IBM 3270 
(local) 226 

READ macro 43 
RELBUF macro 30 
REQBUF macro 29 
TRNSLATE macro 31 
WRITE macro 43 

DCBBUFL field 28 
DCBD macro 34 
DCBOFLGS field 34 
DO (data definition) statements 12 
DDNAME operand (DCB macro) 14 
deactivating teleprocessing system 

generally 34-37 
IBM 3270 (local) 225 
IBM 3270 (remote) 217 

DECAREA field 27 
DECB (see data event control block) 
DECB operand (ONLTST macro) 293 
decbaddr operand 

READ macro 42 
RESETPL macro 51 
RESETPL macro (local 3270) 227 
WRITE macro 42 

DECCMCOD field 245, B-3 
DEC COUNT field 28,B3 
DECCSWST field 41, B7 
DECENTRY field 300 
DECERRST field 41,243,B-7 
DECFLAGS field 41,243,B4 
DECPOLPT field 50, B8 
DECRESPN field 41,B5 
DECSDECB field 243,Bl 
DECSENSO field 41,243,B5 
DECTPCOD field 245,B6 
DECTYPE field 245,B4 
defining teleprocessing system 12 
defining terminal lists (see DFTRMLST 

macro) 
DEMOD10 operand (TRLIST macro) 177 
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DEMOD11 operand (TRLIST macro) 177 
DEU read counter capability (IBM 2715) 156 
DEU set counter capability (IBM 2715) 156 
DEUGROUP operand (AS macro) 166 
DEULIST macro (IBM 2715) 180 
DEVD operand 

DCB macro 15 
DCBD macro 34 

DEVCOD operand (CTRLIST macro) 182 
device operand (ASLIST macro) 178 
DFTRMLST macro, limit on number of 
entries 22 

DFTRMLST macro, operands for 
AT&T 83B3 100 
Auto Poll start-stop terminals 107 
IBM 1030 53 
IBM 1050 (nonswitched) 55 
IBM 1050 (switched) 57 
IBM 1060 60 
IBM 2260, 2265 62 
IBM 2740 

with Dial-up feature 71 
with Dial-up and Checking 

features 72 
with Dial-up and Checking features 

and IBM 2760 92 
with Dial-up and Transmit Control 

features 74 
with Dial-up, Transmit Control, and 

Checking features 76 
with Station Control feature 78 
with Station Control and Checking 

features 79 
IBM 3270 (remote) 202-205 
nonswitched multipoint stations 118 
switched point-to-point 
stations 127-132 

World Trade Telegraph terminals 105 
WU TWX 101 
WU 11 SA 103 

dialchars operand (DFTRMLST macro) 22,131 
dialcount operand (DFTRMLST macro) 22,131 
dialing 

definition of 4 
specifying digits 22 

DIALST operand 
CHGNTRY macro 23 
DFTRMLST macro 21 

digit checking (IBM 2715) 172 
DIGIT operand 

ASLIST macro 179 
DEULIST macro 180 

DIGIT2 operand (DEULIST macro) 181 
direction of transmission 8 
DISC operand (CHGNTRY macro) 23 
DISK operand 

ASCTR macro 169 
TRLIST macro 177 

DISPGUID macro (IBM 2715) 175 
display line addresses (IBM 2260, 2265) 64 
DISPMSG operand 

DISPGUID m~cro 176 
GDULIST macro 181 

distinction between teleprocessing and 
conventional data processing systems 4 

OLE ETB sequence 40 
OLE ETX sequence 40 
OLE STX sequence 40 
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double addressing 
BSC station requirement for 111 
generally 111 

DSECTs, usefulness of in user program 34 
DSORG operand (DCB macro) 14 
Dual Code feature (IBM 2701) 

generally 05 
specifying 16, 05 

Dual Communications Interface feature (IBM 
2701) 16, 05 

dummy transaction group (IBM 2715) 168 
duplex transmission 2 
dynamic buffering 

effect of stopping CPU 28 
in Read operations 27 
in Write operations 28 
lost messages 28 
specifying 27 

EBCDIC (extended binary-coded-decimal 
interchange code) 

generally 16 
transmission code, BSC stations 
using 109 

transparency feature (IBM 2770) 194 
ECB (event control block) 43,52 
ECB operand (WAIT macro) 52 
ECBLIST operand 

TWAIT macro 52 
WAIT macro 52 

Edit routine (IBM 50) LI-L8 
EDIT operand (TPEDIT macro) (IBM 50) L2 
EIB (error information byte) mode '10 
Enable command, effect of RESETPL macro 

on 51 
enabling of switched line, defined 42 
ENDERR operand (CONFIGUR macro) 164 
end-of-address (EOA) character 38 
end-of-block (EOB) character 39 
end-of-transmission (EOT) character 38 
end-of-transmission-block (ETB) 
character 39 

end-to-end control characters 
definition of 8 
examples of 8 

entry operand 
READ macro 48 
WRITE macro 48 

ENTRY operand 
ASLIST macro 179 
GDULIST macro 182 
ONLTST macro 279 

entrylength operand (DFTRMLST 
macro) 130,132,A5 

EOA (end-of-address) character 38 
EOB (end-of-block) character 39 
EOM operand (DCB macro) 18 
EOT (end-of-transmission) character 38 
EOT operand (DCB macro) 18 
EROPT operand (DCB macro) 14 
ERP (see error recovery procedures (ERP» 
ERROPT operand (TPEDIT macro) L3 
error codes (IBM 2715) 188 
error conditions 

IBM 2760 85 
IBM 3270 (local) 213 
IBM 3270 (remote) 213 



indicators in DECB Bl 
irrecoverable errors 240,241 
non-text errors 241 
number of retires 240 
permanent errors 240,241 
Read text errors 241 
sense byte analysis 

BSC ERP 256 
start-stop ERP 246 
user program 244 

should-not-occur errors 246 
specifying ERP options 241 
status analysis 

BSC ERP 256 
start-stop ERP 246 
user program 244 

suggested retry options for Read and 
Write operations 277-285 

temporary errors 2.40 
undefined errors 241 
use of Outboard Recorder (OBR) 240 
use of Statistical Data Recorder 

(SDR) 240 
user program analysis procedure 243-245 
write text errors 241 

error description word (IBM 50) L4-L5 
error information byte (EIB) mode 110 
error information placed in DECB 241 
error messages, BTAM Cl-C20 

assembly errors CI-C7 
error status messages 

IBM 2715 C13-C14 
IBM 2770 C12-C13 
IBM 3270 (remote) C15-C18 

I/O errors C7-CI0 
remote Bse station cll-C17 
TCU inoperative CI0 

error recording 241-243 
error recovery procedures (ERP) 240-276 

appropriate action when ERP fails to 
recover 240-276 

basic functions 242,245,256,257 
buffer-unavailable condition 240 
completion codes 244 
detection and analysis 243-245 
ERP actiollS 

BSC 256-268 
IBM 3270 (local) 256,275-276 
start-stop 246 -2 5 6 

error status flags (DECERRST 
field) 243, B7 

error status messages 
IBM 2715 C13-C14 
IBM 2770 C12-C13 
IBM 3270 (remote) C15-C18 

error threshold counters 
default count 242 
printing contents of 242-243 

errors, transmission 5 
irrecoverable 240 
permanent 240 
read text 241 
temporary 240 
unde fined 246 
write text 241 
(see also error recovery procedures 

(ERP» 240-276 
errors occurring during transmission of 

test messages 241 
ETB (end-of-transmission-block) 39 
event control block (ECB) 43,52 
exceptional conditions 43,222 

IBM 3270 (remote) 211 
indicated in DECFLAGS 243 

execute format 
CLOSE macro 37 
OPEN macro 37 
READ macro 49 
WRITE macro 49 

exit list (DCB macro) 14 
EXLST operand (DCB macro) 14 
expanded ID verification 130-131 
explicit counter addressing (IBM 2715) 156 
EXTALRM operand (ASCTR macro) 169 
external alarm 192-193 

faa seq operand (DFTRMLST macro) 22 
F-character (IBM 2760) 81 
FEATURE operand (IODEVICE macro) 

generally D2 
IBM 3270 (local D3-D4 

filmstrip positioning (IBM 2760) 81 
formats, message (see message formats) 
frame change sequence (IBM 2760) 82 
FUNCERR operand (CONFIGUR macro) 163 

GDU keyboard character conversion 165 
GDU operand TRLIST macro 177 
CDUAS macro (IBM 2715) 167 
GDUNUMB operand (GDUAS macro) 167 
GDULIST macro (IBM 2715) 181 
GDUTRANS macro (IBM 2715) 170 
GETID operand (CONFIGUR macro) 165 
GETMAIN macro 26 
GETPOOL macro 25 
guidance lights (IBM 2715) 

ASLIST macro operand values for 179 
generally 164 

half-duplex transmission 2 
Halt I/O function 51 
HIGHCTR operand (ASCTR macro) 169 
HIGUID operand (PARMLIST macro) 173 

lAM operand (DCB macro) 18 
IBM System/7 145 
IBM System/370 and system/3 

double addressing 111 
models supported as remote stations 

under BTAM JI-J2 
programming considerations 137-139 
transmission over nonswitched multipoint 
line (Model 20 only) 143-145 

transmission over nonswitched 143-144 
point-to-point line 143 

transmission over switched 
point-to-point line 144 

(see also BSC Read and write Operations 
chapter) 

IBM 50 LI-L8 
control codes T.J2 
data-editing Ll 
programming considerations L8 
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IBM 1030 
IBM 1035 
IBM 1050 
IBM 1050 
IBM 1053 
IBM 1060 
IBM 1130 

53-54 
(IBM 2715) 184 
(nonswitched) 55-56 
(switched) 57-59 
(IBM 2715) 186 
60-61 

double addressing recommended 144 
transmission over nonswitched multipoint 
line 143-144 

transmission over nonswitched 
point-to-point line 143 

(see also BSC Read and Write Operations 
chapter) 

IBM 1800 
double addressing required 146 
transmission over nonswitched multipoint 
line l43-144 

transmission over nonswitched 
point-to-point line 143 

transmission over switched 
point-to-point line 144 

(see also Bse Read and Write Operations 
chapter) 

IBM 2213 (IBM 2770) 196-197 
IBM 2260-2848 

display line addresses 64 
generally 62-65 

IBM 2265-2845 
display line addresses 64 
generally 62-65 

IBM 2265 Model 2 (IBM 2770) 197 
IBM 2715 

control transactions 190 
counter addressinq 157 
counter testinq 154 
data entry 183-184 
error status messages C-13, C-14 
external alarm 192~193 
macro storage site estimates 164 
message formats 185-189 
message header 

System/370 to 2715 185 
2715 to System/370 185 

programming notes 183-185 
pulse count 

counter testing 155 
generally 154 
scheduled counter readout 156 
set counter 156 

transaction header 186 
transmission code 154 
user tables 157-16:1. 

loading 161 
sample assembly 381 
size 157-161 
table-generat~ng macros 165-183 

AS macro 165 
ASCTR macro 168 
ASLIST macro 178 
CONFIGUR macro 163 
CTRGROUP macro 169 
CTRLIST macro 182 
CTRSCHED macro 170 
DEULIST macro 180 
DISPGUID macro 175 
GDUAS macro 167 
GDULIST macro 179 
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GDUTRANS macro 170 
PARAMNUM macro 171 
PARMLIST macro 171 
STEND macro 183 
TGROUP macro 168 
TRANSLAT macro 176 
TRLIST macro 176 

IBM 2740 (General) 
buffer overflow 66 
Buffered Receive feature 66 
buffering restrictions 66 
features supported by BTA~1 66 
IBM 2715, use with 193 
Model 2 66 
multiple-block messages 66 
responses 66 
TCU timeout 66 

IBM 2740 
Basic 68 
Checking 69-70 
Checking and IBM 2760 89-91 
Dial-up 71 
Dial-up and Checking 72-73 
Dial-up, Checking and IBM 2760 92-95 
Dial-up and Transmit Control 74-75 
Dial-up, Transmit Control, and 

Checking 76-77 
Model 2 66 
Station Control 78 
Station Control and Checking 79-80 

IBM 2741 
channel commands 96 
designing a message control routine 98 
general information 96 
interrupt facility 99 
program considerations 98 

IBM 2760 
automatic EOM mode 81 
A1, A2 characters 81 
error detection and recovery 85 
filmstrip positioning 81 
function (F) character codes 81 
image index counter 82 
initializing images 87 
manual EOM mode 82 
manual frame advance 82 
message formats 81-84 
modes of operation 81 
multiple message blocks 87 
online testing 85 
programming considerations 86 
signals to operator 84 
startup procedure 87 
utility response points 82 
V and H coordinates 82-83 

IBM 2770 
configuration 194 
device control 196 
EBCDIC Transparency feature 194 
error status messages 318-319 
field-control operation 197-198 
message formats 198 
nontransparent transmission 198 
polling and selection 194 
protected data lq7 
record formats 198 
terminal function control 196 
transmission codes 194 



transmission delays 195 
vertical forms control 196 

IBM 2772 (see IBM 2770) 194 
IBM 2780 

a4dressing sequences 
examples 148 
generally 147 

component selection 153-155 
examples 148 
generally 148 

end-to-end control characters 148 
escape sequences 150 
format records 151 
horizontal format control 150 
internal errors 153 
Mode switch 149 
MODE operand of DCB macro 147 
multiple record transmission 151 
multipoint polling/addressing 148 
polling sequences 

examples 148 
generally 147 

programming considerations 153 
records, number and length of 152 
responses to abnormal conditions 153 
transmission length, maximurr 153 
transmission over nonswitcned multipoint 
line 147 

transmission over nonswitched 
point-to-point line 147 149 

transmission over switched 
point-to-.point line 147 150 

use of NAK, EOT, and STX ENO 
characters 153 

vertical forms control 150 
(see also BSC Read and Write Operations 
chapter) 

IBM 2790 (see IBM 2715) 
IBM 2972 200 
IBM 2980, character set and transmission 
code 367 

IBM 3270 Display System 
capabilities supported 201 
conversion to 232 
devices supported 201 
local 3270 display system 223-232 

ACTIVATE operand 226 
activating the system 225 
ATTENT operand 227 
attention interruptions 226 
ATTLST operand 226 
buffer management 225 
character generator options 329 
CHGNTRY macro 226-227 
code translation 225 
dcbaddr operand 226 
deactivating the system 225 
decbaddr operand 227 
device addresses 0-1 
device grouping 224-225 
device identifying 224 
entry operand 228 
erase and write buffer 229 
erase unprotected fields 229 
error recovery procedures 230 
FEATURE operand 0-2-04 
formats, sample 228-229 

inoutar~a operand 228 

inoutlength operand 229 
interruptions, attention 226 
line group and relative line 
numbers 224-225 

listposition operand 226 
MODEL operand D-1, 0-2 
online testing 230 
options D-3. 0-4 
read buffer 229 
read buffer from positior 229 
read initial operations 226 
read modified fields 228 
read modified fields for operator 
input 226-227 

read modified fields from 
position 228-229 

read operations ~27-229 
READ TB 229 
READ TBP 229 
READ TI 228 
READ TM 228 
READ TMP 228 
RESETPL macro 227 
retry options 230 
return codes for RESETPL 227 
rln operand 228 
sample program 0-1 
SKIP operand 226 
write buffer 229 
write operations 229 
WRITE TI 229 
WRITE TS 229 
WRITE TSA 229 
WRITE TSF 230 
WRITE TUS 230 

macro instruction sequences (switched 
3275) 218 

online testing 217 
remote 3270 display system 2;01 

activating the system 206 
buffer management 205 
CHGNTRY macro 205 
code translation 205-208 
connecting to 3275 with dial 217 
control unit addresses for 

polling 202 
selection 202 

copy 215 
deactivating the system 207 
device addresses 205 
DFTR~1LST 

nonswitched 202 
switched 214 

Dial feature 214-223 
entry operand 

nonswi tched 206 
switched 219 

erase and write buffer 
nonswitched 212 
switched 222 

erase unprotected fields 
nonswitched 212 
switched 222 

error conditions 
nonswitched 212 
switched 223 
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error recovery procedures 
nonswitched 213 
switched 223 

error status message 
nonswitched C7-C8 
switched CII-CI3 

exceptional conditions 
nonswitched 213 
switched 223 

10 verification 214 
inoutarea operand 

nonswitched 209 
switched 219 

input (see read operations) 
I/O interface code 206 
line control 

nonswitched 206 
switched 217 

line groups 
nonswitched 201 
switched 214 

message transmission 
nonswitched 206-213 
switched 217-223 

online testing 214 
operator considerations 222 
outarea operand 

nonswitched 210 
switched 220 

output (see write operations) 
read buffer 

nonswi tched 211 
switched 221 

read buffer from position 
nonswitched 211 
switched 221 

read modified fields 
nonswitched 210, 211 
switched 220 

read modified fields for operator 
input 
nonswitched 206-208 
switched 219-220 

read modified fields from position 
nonswitched 211 
switched 220 

read operations 
nonswitched 206-212 
switched 218-222 

READ TI 
nonswitched 206 
switched 219 

READ TT 
nonswitched 206 
switched 219 

retry options 
nonswitched 213 
switched 223 

sample program pI 
switched 214 
terminal lists 

nonswitched 202 
switched 214 

write buffer 
nonswitched 212 
switched 222 

write operations 
nonswitched 212-214 
switched 218,222 
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WRITE TC 222 
WRITE TI 

nonswitched 212 
switched 222 

WRITE TIR 213 
WRITE TIV 

nonswitched 210 
switched 221 

WRITE TR 
nonswitched 213 
switched 222 

WRITE TT 
nonswi tched 212 
switched 222 

WRITE TTR 212 
WRITE TTV 

nonswitched 211 
switched 221 

storage estimates. D1-D4 
system generat10n 
test message 297-298 

IBM 3650 233 
IBM 3660 234 
IBM 3735 235 
IBM 3741 Model 2 236 
IBM 3747 236 
IBM 3750 237 
IBM 3780 238 
IBM 3977 Model 2 modem 36 
IBM 5275 239 
10 ACK-O sequence 23 
10 ENO sequence 23 
10 operand 

AS macro 165 
ASCTR macro 169 
CTRGROUP macro 170 
GOUAS macro 167 

10 verification 
expanded 110 
regular 109-110 
specifying 127-132 
switched 3275 214 

idcount operand (OFTRMLST macro) 130, 131 
IOCOUNT operand (CONFIGUR macro) 165 
IOENT operand 

GOULIST macro 181 
PARMLIST macro 175 

IOLST operand (OFTRMLST macro) 21 
IECTOECB macro 34 
image index counter (IBM 2760) 82 
implicit counter addressing (IBM 

2715) 156-157 
inarea operand 

READ macro 43 
WRITE macro 43 

index byte, Auto Poll 50 
initialization, user program 34-35 
initializing images (IBM 2760) 87 
inlength operand 

READ macro 48 
WRITE macro 48 

inoutarea operand 
READ macro 43 

IBM 3270 (local) 228-229 
IBM 3270 (remote) 206-209 219-221 

WRITE macro 43 
IBM 3270 (local) 229 
IBM 3270 (remote) 212-213 222 



inoutlength operand 
READ macro 43 
WRITE macro 43 

IBM 3270 (local) 229 
input, definition of 8 
INQDISP operand 

ASLIST macro 179 
CONFIGUR macro 165 
TRLIST mac:ro 177 

intermediate blocK cnecking function 110 
interruptions 

attention 226 
overflow 191 
power 192 

intreq operand (LERB macro) 242 
invalid optype return code for READ and 

WRITE macros 49 
invalid rln return code for READ and WRITE 
macros 49 

IUS (interchange unit separator) 
character 110 

11,12 characters (IBM 2760) 82 

keyboard options, IBM 3270 03-04 
keyword operands, rules for coding 9 

leading graphics 
defining DECB for 43 
ignored by IBM 1800,2715,2770 42 
use of READ TPL macro with EIB mode 110 

length checking (IBM 2715) 180 
length operand 

DFTRMLST macro 22 
TRNSLATE macro 32 

LENGTH operand 
ASLIST macro 178 
DEULIST macro 180 
ONLTST macro 293 

LERB macro 241-242 
LERB operand (DCB macro) 14 
LERPRT macro 242-243 
limit on number of entries in terminal 
list 21 

line (see communications line) 
line address 12 
line and station configurations supported 
in BTAM Jl·-J2 

line configuration, specifying BSC 11, 01 
line control 4,38 
line control characters 

BSC read and write 112 
coding in USASCII or Transcode 

format 109 
examples olf 40 
functions 38 
placing in output area 40 
scanning input area for 40 
specifying' 5 
use of 401,112 
where to find information on 41 

line-error-during-Open return code for READ 
and WRITE macros 49 

line error recording block 241,242 
line group (see communications lines) 241-242 
line number, relative (rln) 13 

line termination, switched 6 
link field, buffer 29 
list format 

CLOSE macro 36 
OPEN macro 36 
READ macro 43 
WRITE macro 43 

list type, of DFTRMLST macro 21 
listaddr operand (CHGNTRY macro) 23 
listposition operand (CHGNTRY macro) 23 

for IBM 3270 (local) 214 
listype operand, of CHGNTRY macro 23 
loading user tables (IBM 2715) 161 
local terminal, definition of 8 
LOG operand 

ASCTR macro 169 
TRLIST 177 

LOPEN macro 
generally 36 
restriction on use 36 

LOWGUIDE operand (PARMLIST macro) 173 

machine requirements for BTAM J2 
MACRF operand (DCB macro) 14 
macro instructions 

coding format 9-10, Index 16 
index to main discussions Index 15 

manual EOM mode (IBM 2760) 84 
manual fram advance (IBM 2760) 82 
MD operand (DFTRMLST macro) 131 
message 

definition of 8 
determining source of 50 

message blocks, use of 39 
message control routine example (BSC) 
message formats 

113 

BSC 111 
console (online tests) 298 
IBM 2715 185 
IBM 2760 81-84 
IBM 2770 198-199 
IBM 3270 (local) 227-229 
IBM 3270 (remote) 206- 211 219-222 
online test 280-285 

message transmission 294-299 
MF operand 

CLOSE macro 37 
OPEN macro 37 
READ macro 49 
WRITE macro 49 

HINLN operand (TPEDIT macro) 
t-10DE operand (DCB macro) 15 
MODEL operand 

L1 

(IODEVICE macro ·for local IBM 3270) 
MODULUS operand 

ASLI ST macro 179 
DEULIST macro 180 

MON operand (DCB macro) 15 
MONDLY operand (DCB macro) 15 
MONERR operand (CONFIGUR macro) 164 
monitor key (IBM 2715) 184 
MSG operand 

ASLIST macro 
CTRLIST macro 
DEULIST macro 
GDULIST macro 

180 
183 
191 
192 

01 
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multiDle console support facility, use by 
ERP 241, 242-243 

multiple Waits ~1 
NEXTAS operand (ASCTR macro) 169 
nlines operand (LERB macro) 242 
non-EIB mode 110 
nonswitched line, definition of 2 
nontransparent mode 40 
nontto operand (LERB macro) 242 
NORGUID operand (GDULIST macro) 181 
NORM operand (ASLIST macro) 178 
NULL operand (TRLIST macro) 177 
numchars operand (CHGNTRY macro} 23 
numcnsent operand (DFTRMLST macro) 22 
numrec operand (DFTRMLST macro) 22 
numsent operand (DFTRMLST macro) 22 

OBRCNT operand (IODEVICE macro) 
OLTEP for IBM 3270 230 

D4 

online testing, 3270 binary synchronous 
BTAM responses to RFT messages from 

remote stations 299 
console messages 298 
how requested 290, 299 
how specified 290, 299 
IBM 3270 (local} 298-299, 301 
IBM 3270 (remote) 301 
minimum length requ1rement for Read 
Initial macro 47 

ONLTST macro 292-294 
requirements for entering test 

mode 290, 299 
RFT (request-for-test) message 

formats 294 ,299 
summary of options 300-301 
test type codes 295-298 
use of IBM 2770 Job switch 291 
use of IBM 2780 Mode switch 291 
use of WACK sequence 292 

online testing, start-stop 
how requested 286 
how specified 286 
restrictions 289-290 
test request message formats 286-287 
test type codes 287-289 

ONLTST macro 292-294 
Open flag of DCB 20 
OPEN macro 34-36 
OPENLST operand 

CHGNTRY macro 23 
DFTRMLST macro 21 

open·type polling list (see 
operands, rules for coding 
operator's console, defined 
optical image unit (see IBM 
optype operand 

READ macro 42 
WRITE macro 42 

polling, lists) 
9 

2 
2760) 

ORGUID operand (PARMLIST macro) 174 
outarea operand 

READ macro 43 
WRITE macro 43 

Outboard Recorder (OBR) 240-241 
outlength operand 
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READ macro 48 
WRITE macro 48 

output, definition of 8 
overflow interruption (IBM 2715) 191 
PARAMNO operand (GDULIST macro) 181 
PARAMNUM macro (IBM 2715) 171 
PARMLIST macro (IBM 2715) 171 
PARMLST operand (PARAMNUM macro) 171 
PC operand (CONFIGUR macro) 163 
PLN operand (PARAMNUM macro) 171~ 
point-to-point, definition of 2 
polling 

control unit addresses 12 
control unit addresses, 3270 202 
definition of 5,38 
device addresses, 3270 203 
double addressing 110-111 
for IBM 3270 (remote) 202 
termination of (see RESETPL macro) 

polling characters 5-6 
polling lists 

Auto Poll 21 
defining 21,118 
formats of 21-22, A1-A8 
limit on number of entries 22 
open-type, format AI, A4 
restart address maintainea in DECB 50 
wraparound type, format A4,A5 
(see also DFTRMLST macro) 

POLLING operand (RESETPL macro) 51 
positional operands, rules for coding 9 
POST operand (CHGNTRY macro) 23 
Prepare to Read 140 1 201,202,230 
problem program initialization 34 
program-controlled interrupt (PCI) used in 

dynamic buffering 28 
programmer buffering (see buffering, 

programmer) 
pulse count feature (see IBM 2715) 

READ Connect (TC) macro 128, 133 
READ Connect with Tone (TCW) macro 134 
READ macro 

operation type options 44-47 
summary of options for IBM 3270 

(local) 47 
summary of options for switched BSC 
lines 46-47, 128 

Read, Prepare to 140,201,202,230 
Read operations 

analyzing results of 40 
canceling 50 
extra buffer condition 27-28 
IBM 3270 (local) 226-228 
IBM 3270 (nonswitched) 206-212 
IBt-1 3270 (switched) 21.9-222 
read skip operations 52 
READ Skip macro 52 
(see also READ macro) 

Read text error 245, 14 
READ Initial (TI) macro 

IBM 3270 (local) 227 
IBM 3270 (nonswitched) 206 
IBM 3270 (switched) 219 
start-stop Auto Poll operations 107 
length restriction when asc online test 
used 48 



RECFM operand (TPEOIT macro) L3 
regular IO verification 110 
relative line number (rln) 13 
RELBUF macrlo 

generally 30 
using to release extra buffer 30 
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remote computers, programming 
considerations for 143 

remote station 
compatibility (BSC) 109 
definition of 8 
restrictions for connecting to lines in 

same line group 11 
specifying telephone number of 22 

remote terminal, definition of 8 
REPLACE operand (TPEDIT macro) Ll 
REQBUF macro 29 
reset operations 41,50 
RESETPL macro 

for IBM 3270 (local) 227 
used to ~::hange polling list while 
polling is in proqress 50 

resettinq the line 38,50 
response points (IBM 2760) 82 
responses 

addressing 38 
ENQ (BSC) 112 
EOT (BSC) 113 
error-checking 39 
generally 6 
message text (BSC) 112 
polling 38 
selectio:n 38 

retry options 
IBM 3270 (local) 230 285 
IBM 3270 (nonswitched) 283-284 
IBM 3270 (switched) 280-282 

return codes 
CHGNTRY macro 23 
local 3270 227 
LOPEN macro 36 
ONLTST macro 294 
READ macro 49 
RELBUF macro 30 
REQBUF macro 29 
RESETPL macro 51 
local 3270 227 
restrict,ions on use of WAIT or TWAIT 
macro a,fter nonzero return code 50 

special lOB 269-273 
TPEDIT macro L4-L5 
WRITE macro 49 

returnreq operand 
REQBUF macro 29 
'!'WAIT macro 51 

RFT (request for test) messages 294-295 
ridseq operand (DFTRMLST macro) 22 
rln (relative line number) 13 
rln operand 

LERPRT macro 243 
READ macro 48 

IBM 3270 (local) 228 
WRITE macro 48 

RLN operand (ONLTST macro) 293 
RNGETST operand (PARMLIST macro) 173 
ROUTE operand 

ASCTR macro 16~ 
TRLIST macro 177 

rules for coding BTAM macros G1 
RVI (reverse interrupt) sequence 20 

sample program for IBM 3270 
.local 01-032 
remote PI-P2~ 

sched operand (CTRSCHED macro) 170 

selection, station 38 
SELTRAN operand (ASLIST macro) 179 
sense/status analysis 

BTAM 245 258 
user proqram 244 

set counter (see IBM 2715) 
SETADDR operand (IODEVICE macro) D4 
skip bit in terminal list 23 
SKIP operand (CHGNTRY macro) 23 

IBM 3270 (local) 226 
source of messaqe, determininq 50 
sro operand (CTRGROUP macro) 170 
SROENAB operand (CTRGROUP macro) 170 
SSALST operand 

CHGNTRY macro 23 
DFTRMLST macro 21 

SSAWL5T operand 
CHGNTRY macro 23 
DFTRMLST macro 21 

standard format 
CLOSE macro 34 
OPEN macro 34 

start-stop Auco Poll operations 107 
start-of-text (STX) character 38 
start-stop line, definition of 4 
station 

definition of 8 
restrictions for connectinq to lines in 

same line group 11 
specifyinq type of 12 

Statistical Data Recorder (SDR) 240 
STEND macro (IBM 2715) 183 
Storage Estimates (VS2) Q2 
STORID operand (CONF'IGUR macro) 165 
STX (start-of-text) character 38 
SUPPRES operand (DISPGUIO macro) 176 
switched line 

definition of 2 
disabling 39 
enabling 39 
termination 6 
use of IO verification 22,110 

Switched Network Backup 01 
switched point-to-point operation 

(BSC) 127 
SWLST form of terminal list 22 
SWLST operand 

CHGNTRY macro 23 
DFTRMLST macro 130, 131 

system generation 
generally 12, Dl 
IBM 3270 230. Dl 

table definition block (IBM 2715) 158 
table-generatinq macros (IBM 2715) 

(see IBM 2715, user tables) 
tablename operand 

ASMTRTAB macro 31 
TRNSLATE macro 32 

TCn operand (TGROUP macro) 170 
TCU (see transmission control unit) 
TCU operand (IOOEVICE macro) Dl 
telecommunications subroutine library C5 
teleprocessinq (TP) system, definition 
of 1 

terminal, definition of 
terminal lists 

addressing 22 
INDEX-13 



answering 127 
calling 127 
changing entries in (see CHGNTRY macro) 
defining 21,127 
for expanded ID verification 127 
formats AI-A8 
modifying 22 
polling (see polling, polling lists) 
restrictions on changing 23 
specifying entries in READ and WRITE 
macros 48 

userdata field in SWLST form 129 
terminal tests (see online testing) 
terminology used in this publication 8 
test request message formats 294-295,299 
test, definition of 8 
TEST operand 

ONLTST macro 293 
TRLIST macro 177 

TGROUP macro (IBM 2715) 168 
tidseq operand (OFTRMLST macro) 22 
timer exit, restriction on use of LOPEN 

macro within 36 
TPEDIT macro (IBM 50) L1-L8 
TP-Op codes B5-B7 
transaction (IBM 2715) 

control 198-200 
formats 198-199 
header 186 
identifier 177 
list, defining (see TRLIST macro) 

transaction code 
defined 154 
in TGROUP macro 162 

TRANSCH operand (TRANSLAT macro) 176 
trans code 

appearance in main storage 109 
used by IBM 2780 109 

TRANSL operand (PARMLIST macro) 175 
TRANSLAT macro (IBM 2715) 176 
translation tables, code (see code 
translation tables) 

transmct operand (LERB macro) 242 
transmission, direction of 8 
transmission code 

BSC stations 109 
generally 4, G13 II 

transmission control unit (TCU) 
access lines 1,4 
conditioning line adapters of 35 
generally , 
malfunctioning line adapters 36 
specifying type of adapter 02 
specifying type of TCU 12, 01 

transmission control unit inoperative 
message CI0-Cl1 

transparent mode 
generally 40 
placing OLE STX sequence in output 
area '11 

TRANTXT operand (TRANSLAT macro) 176 
TRCODE operand (GDUTRANS macro) 171 
TRIO operand (TRLIST macro) 177 
TRLIST macro (IBM 2715) 176 
TRLIST operand (GDUT~~S macro) 171 
TRNSLATE macro 31 
TRSLRCTW macro (World Trade telegraph) F1 
TRSLRCT3 macro (World Trade telegraph) F1 
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TRSLSCTW macro (World Trade 
telegraph) Fl-F2 

TRSLSCT3 macro (World Trade 
telegraph) FI-F2 

TWAIT macro 52-53 
TWX,WU 101-102 

unavailable buffer condition 
generally 240 
return code for READ and WRITE 
macros 243 

UNIT operand 
IOCONTRL macro El 
IODEVICE macro 01 
UNITNAME macro 12 

UNIT parameter (DO statement) 12 
UNITNAME macro 12 
unused buffer condition 28 
US (unit separator) character 110 
usage count too large return code for READ 

and WRITE macros 49 
USASCII code 

appearance in main storage 109 
BSC stations using 109 

user area, SWLST form of terminal list 22 
user program analysis (BSC) 243 
user program initialization 34-35 
user tables (see IBM 2715, user tables) 
userdata operand (DFTRMLST macro) 131,132 
userlength operand (DFTRMLST 

macro) 130., 131 
utility response points (IBM 2760) 82 

V and H coordinates (IBM 2760) 
VERCHK operand (TPEDIT macro) 

WACK sequence 20 
WAIT macro 

generally 51 

82,83 
L3 

restriction on use after nonzero return 
code 51 

world Trade telegraph terminals 
generally 104 
translation tables 104 

wraparound-type polling list (see polling, 
list) 

WRAPLST operand 
CHGNTRY macro 23 
DFTRMLST macro 21 

WRITE Connect (TC) macro 128 
WRITE macro 

operation type options 43-46 
summary of options for IBM 3270 

(local) 48 
summary of options for switched BSC 
lines 46-47,128 

write operations 46-47,128 
analyzing result of 40 
IBM 3270 (local) 229 
IBM 3270 (nonswitched) 212-213 

WTLIST operand (OFTRMLST macro) 22 
WTTALST operand (DFTRMLST macro) 22 
WU '15A 103 



X operand (ONLTST macro) 293 
xx operand (DFTRMLST macro) 22 

y operand (ON~TST macro) 293 
yy opera~d (DFTRMLST macro) 22 
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INDEX OF BTAM AND SYSTEM MACRO INSTRUCTIONS 

The index lists only the main 
discussions of the macro instructions. 

AS 163 

ASCTR 166 

ASLIST 176 

ASMTRTAB 30 

BUILD 24 

CHGNTRY 21 

CHGNTRY for Local 3270 224 

CLOSE 35 

CONFIGUR 161 

CTRGROUP 167 

CTRLIST 182 

CTRSCHED 168 

DATAM3T C13 

DCB 13 

DCBD 33 

DEULIST 180 

DFTRMLST 20 

DISPGUID 173 

GDUAS 165 

GDULIST 179 

GDUTRANS 168 

GETPOOL 24 

IECTDECB 33 

IODEVICE 12 
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LERB 242 

LERPRT 243 

LOP EN 35 

ONLTST 285 

OPEN 34 

PARAMNUM 169 

PARMLIST 169 

READ 41 

RELBUF 29 

REQBUF 28 

RESETPL 49 

RESETPL for Local 3270 225 

STEND 181 

TGROUP 165 

TPEDIT L1 

TRANSLAT 174 

TRLIST 174 

TRNSLATE 30 

TRSLRCTW Fl 

TRlSLRCT3 Fl 

TRSLSCTW F1 

TRSLSCT3 F2 

TWA IT 50 

UNITNAME 12 

WAIT 50 

WRITE 41 
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