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Preface

This manual describes the IBM 2790 Data Communication Systemy/360
System with the IBM 2715 Transmission Control Unit as Bibliography
the system controller. For information about the IBM GA22-6822
1800 system used as a system controller, see Systems Ref-

erence Library manual, IBM 1800 Data Acquisition and Teleprocessing
Control System Functional Characteristics, GA26-5918-7 Bibliography
(with TNL N26-0241) or later edition. GA24-3089

Before using this manual, you should have a background

in telecommunications and experience in using the IBM

System/360. This manual is designed for use as a compre- g::gc':j';:";:n‘;’n"g' ;jif:,;";j::""f,y ora 09 -
hensive reference manual by programmers and systems
analysts. Information about the following 2790 system chzo7 A3 OC30-2004 ‘
units is presented: ]
Planning and 2790 System System/360 DOS
IBM 2715 Transmission Control Unit g‘:::“é‘;:;;fi ° Summary BTAM
IBM 2791 Area Station cations System GA27-3016 GC30-5001
IBM 2793 Area Station rogrere
IBM 2795 Data Entry Unit GAZ4-3435
IBM 2796 Data Entry Unit
IBM 1035 Badge Reader
IBM 1053 Printer
For information about programming the System/360
to operate with the 2790 system, see Systems Reference ]
Library manuals: IBM System/360 Operating System, 2790 Component 1800 Functional
Basic Telecommunications Access Method, GC30-2004; Description Characteristics
IBM System/360 Disk Operating System, Basic Tele- GA27-3015 GA26-5918 ’
communications Access Method, GC30-5001; and IBM
System/360 OS/DOS for Improved BTAM Support of [
Remote BSC Stations, GC30-1005. 357/1030/2790 2740 Component
Manuals related to this publication are referenced in the Sadge Specifi- Description
Publications Availability Guide. GAZ1-9028 GA24-3403
2740/41
Operator's Guide
GA27-3001

Second Edition (March 1970)

This is a major revision of, and obsoletes, GA27-3015-0. Significant new material
has been added throughout, and existing material has been changed extensively;
therefore, the entire manual should be reread.

Changes are periodically made to the information herein; any such changes will
be reported in subsequent revisions or Technical Newsletters.

This manual has been prepared by the IBM Systems Development Division, Publi-
cations Center, Department EO1, P.O. Box 12275, Research Triangle Park, North
Carolina 27709. A form for reader’s comments is provided at the back of this
manual. If the form has been removed, comments may be sent to the above address.

©C0pyright International Business Machines Corporation 1969, 1970
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Manufacturing facility management’s need to reduce oper-
ating cost through more immediate awareness of the status
of plant operations is increasing. The IBM 2790 Data Com-
munication System (Figure 1) is a two-way data communi-
cation and production reporting system. It is a highly
flexible two-way data communication system designed to
meet the expanding requirements for in-plant data commu-
nications and production monitoring. The 2790 system
provides for rapid transfer of information from various area
stations (AS’s) and data entry units (DEU’s) to a central
computer for recording, processing, and analyzing.

The AS’s accept alphameric data from standard
80-column punched cards; they accept numeric data from
punched identification badges and manual entry units. The
DEU’s accept ten positions of numeric data from punched
cards or punched badges; they also accept information from
manual entry units. The AS and DEU information is trans-
mitted by area stations to a transmission control unit
(system controller). The transmission control unit (TCU)
communicates with an IBM System/360 via a local (multi-
plexer channel) or a remote (binary synchronous trans-
mission line) attachment.

Data Entry Units

Introduction

Either an IBM 2715 Transmission Control Unit or an
IBM 1800 Data Acquisition and Control System with an
1800/2790 Adapter may be used as the system controller
for the 2790 system. For further information about the
IBM 1800 performing as the system controller, see Systems
Reference Library manual, /BM 1800 Data Acquisition and
Control System Functional Characteristics, GA26-5918-7,
with TNL N26-0241, or a later version.

The IBM 2790 system configuration consists of a central
processor (IBM System/360), a transmission control unit
(IBM 2715), area stations (IBM 2791 or IBM 2793), data
entry units (IBM 2795 or IBM 2796), and other I/O devices.
The 2790 system configuration consists of as many as 100
AS’s connected in a loop configuration, starting and ending
at the TCU. Adjacent units of the 2790 Data Communi-
cation System are connected by a twisted-pair cable (except
the IBM 1035 Badge Reader and IBM 1053 Printer which
attach to the area station by multiwire cable). For example,
the units may be installed at intervals of 1000 feet by using
#22 AWG twisted-pair wire, or up to 4500 feet by using
RG 130/21 coaxial cable (Figure 2). DEU’s can be attached
to an AS. Connection between a DEU and an AS is estab-

IBM
2795 Transmission
Control Unit
Area Station
IBM
2795 > IBM 2791 IBM <:> IBM
Model 1 2715 System/360
5 Other Area {
”’Sfoﬁons in Loop:s
IBM
2796
IBM
2796
IBM
IBM 1035
Iq53 Badge
Printer Reader
Figure 1. A Typical IBM 2790 Data Communication System
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1800
Data Acquisition and Control
SYSTEM CONTROLLER

2715
Transmission Control Unit
SYSTEM CONTROLLER

System Controller for the

Either 1800 or 2715 can be
2790 system, but not both.

1800/2790 Adapter 2790 Adapter & Real Time Clock
[ I
|
| /.
Lt -
2791 Model 1 Iy 2791 Model 2 L 2793 .
Area Station R Area Station &) Area Station
2795 1035 2796 OEM 2796 2795
1053 Data Badge Data Digital Data Data ")_53
Printer Entry Reader Entry Device Entry Entry Printer
Unit Unit Unit Unit

Up to 100 Area Stations
Up to 1024 Data Entry Units
Up to 32 Data Entry Units per 2791 Model 1 or 2793 Area Station
Up to three 1035 Badge Readers per 2791 Model 1 Area Station
One 1053 Printer per 2791 Model 1 or 2793 Area Station

| Up to 35 Area Stations per segment

Up to 1000 wire feet of two-wire communications line between Data Entry Units and Area Stations (No. 22 AWG Twisted Pair) or 4500 feet using RG130/21 Coaxial Cable
Up to 1000 wire feet between Area Stations or between 2715 and Area Stations (No. 22AWG Twisted Pair) or 4500 feet using RG130/21 Coaxial Cable
| See the Installation Physical Planning Manual GA27-3017-1 or later version for distances with other wire sizes.

® Figure 2. IBM 2790 Configuration

lished by a two-wire communications line which may also
be up to 4500 feet. No locally supplied power is required
at the 2795 and 2796 Data Entry Units.

The IBM 2790 Data Communication System supplies
the latest information to the data processing center, thus
diminishing the time gap between the organization of data
and its availability for use.

Some of the applications of the 2790 system are:

Product Control
Material Control
Labor Control

Tool Control

Quality Control
Attendance Recording

The advantages of the 2790 system over previous data
collection systems are:

6

. The 2790 system is capable of high-speed data

transmission (approximately 900 characters per

second partitioned among the active terminals
on the loop).

. Guidance lights on the 2791 Area Station inform

the operator of the next operation the system
controller expects.

. The 2790 system has the ability to control a large

number of devices (up to 100 area stations, 1024 data
entry units, 100 IBM 1053 Printers, and 300 IBM 1035
Badge Readers).

The DEU’s are inexpensive, can be attached to the

AS by a two-wire communications line, and require
no locally supplied power.

TYPICAL APPLICATIONS

The following discussion illustrates a 2790 system perform-
ing typical applications in a manufacturing plant.




Attendance Recording

The IBM 2790 system may be configured in two ways for
attendance recording. Where high-rate attendance recording
is required, the IBM 2791 with either the resident badge
reader or remote IBM 1035 may be used to provide a record
of the employee’s man number. (The system automatically
inserts the time and location into each transaction.)

In other applications (with lower required entry rates),
the IBM 2795 or 2796 may be used.

Material Control

When raw material, purchased parts, or assemblies are with-
drawn from stock, the IBM 2790 system provides an up-to-
date record of material on hand. A 2795 DEU or 2796 DEU
is installed in each stock room. A prepunched ten-column
card or badge containing a file-record identifier for such
information as material, part number, quantity, and stock-

room location is inserted in the DEU. Ten columns of
numeric data together with variable fields are transmitted
to the data processing system, updating the parts inventory.

Production Control

The control of production requires management to know
the status of work flow through the various steps of the
manufacturing process. Data entry units installed at appro-

priate machine locations and checkpoints can be used to
record dynamically the time spent on each operation, work

pile-ups, quantity of parts flow, etc. This data recorded on
the system is available to management for checking the
progress of an individual order through the shop, and work
completed for each step of the operation. It can also be

used to determine the need for additional capacity at specific
steps of the operation, or the need to shift work load to new
areas. Information on the status of shop loads can be used

in determining standard lead times for production scheduling.
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The 2795 DEU and the 2796 DEU (designed for ruggedness
and simplicity) are operator-oriented devices for use in a
factory. The 2795 DEU is a small mechanical unit
(approximately 7 inches by 10 inches) containing a badge-
card reader, two 10-position rotary switches, a phone-jack,
an error indicator/reset button, an entry flag, and an entry
request lever, all packaged in a single compact unit for
bench or wall mounting (Figure 3). Wall mounting requires
| a customer-furnished shelf or bracket.

The 2796 DEU contains all the functions of the 2795
DEU plus two additional 10-position rotary switches, four
rocker-thumbwheel switches, and a monitor key(Figure 4).

The DEU is connected to the AS by a customer-furnished
two-wire communications line, and controlled by the AS.

2795 DATA ENTRY UNIT
The 2795 DEU includes the following features.

Entry Flag

Phone Jack

® Figure 3. IBM 2795 Data Entry Unit

Data Entry Units

Badge-Card Reader

A badge-card reader located on the top of the DEU reads
ten digits of numeric information punched as shown in
Figure 5.

The badge-card reader can read ten columns of numeric
data from either end of a punched card or ten columns of
numeric data from a 357/1030 style badge. Cards to be
read on a DEU should not have a 9-edge corner cut; a
9-edge corner cut may cause reading problems.

The DEU’s read 0 through 9 punches and blanks. If no
0 through 9 punch is in a data column, the DEU reads that
column as a blank. If a data column is double punched, the
DEU reads the punch closest to the 9-edge and ignores the
other punches in the column.

This numeric information is provided by the following
combinations of punches in a standard 80-column card, or
in the equivalent positions (Figure 5) of an identification
badge.

Card/Badge Slot

Error Indicator/Reset Button

T arrens
2s5mp
3 RECEfyg
4 vspecy
5 son ORDEg
TOOL g
7 inauige
STacK iy
STOCK ouy
18sug
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Entry Flag

Monitor Key and
Phone Jack on
Left Side

1
25
3 jor sTARY

4 1s5UE

5 peceve

& move

7 0B AT CLAI
8 caLL AssisT

9 INSPECT START
O nesct

* Rotary Switches

1 join pooL

Brare Fix
G sunnry TRANSACT
Ocount

2 toave PooL 26 B

3 INTERRUPT 30 BROWNE

4 108 START NON §70) 45 siws

5 Gamote 5 L PETERSON

6 LessnoTe 6 ¢ cHuRTHILL

7 STROKE ALLOW 7 NGHAM

Card or Badge Slot

Error Indicator/
Reset Button

Entry
Request
Lever

7 BALANCE
Buar
9 none
O oRiLL

Rotary Switches

1 ) OGLETHORPE

8r

95 WLKENSON

VENS

OH Pz sramons

Rocker
Thumbwheel
Switches

Figure 4.

80 Column Card

Numeric Data

Col 71-80—Card fed 80
column end first, face
towards operator

Col 10-1—Card fed col-
umn 1 end first, face of
card away from
operator

Identification Badge

Numeric Data

IBM 013 Badge Punch
columns 13 through 22

IBM 2796 Data Entry Unit

Registration Punches

Col 66—9”” and “11”
punches

Col 15—9” and “11”
punches

Registration Punches

IBM 013 Badge Punch
column 8—“9”” and “11”
punches

Note: Detailed information about the badges used for
the 2790 system is given in the Systems Reference

Library Manual, 357/1030/2790 Badge Specifications,
GA21-9028.
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2795 Data Entry

A 2795 data entry as assembled in the 2715 TCU consists
of 12 digits of data plus transaction-header information
(see Figure 6):

Digit 1-Type of DEU.
Digit 2—Setting of right-hand rotary switch.

Note: Such information as device address, area station
address, and left-hand rotary switch setting are also
transmitted to the system controller. The system
controller constructs a transaction header from this
information and prefixes it to the transaction containing
the data entry.

Selection Switch

A 10-position rotary switch is located on each side of the
DEU frame. These switches are capable of transmitting
numeric digits O through 9 to indicate such things as
status, names, or numbers. The transmitted digits are




Reading 8§ ———66

Order v
13 71

MR

ajpQ

swbN 7/

- N -
gl?\cBthge < :2-———;3\\- - Registration Punches
Columns 17————75 -

]8——__76\\g\ Data
19———77\\ -
20——-—78\%- - (Data Shown Reads 0123456789)
N7
L 22 80 —
\. Y,
Corresponding | 9 87 6 5 4.3 21 0 1112 } Corresponding
Card Columns Card Rows

6666660
ne
00000

8388888088808 884888888

71

122222234 121251

[RENNRNNEY NN RARRRN

AT 11 1211111111112}
OBBLBL LLOLSLM KL

I vy r R ey
99990999999999299399999
66oaclseeGG66586566566¢
(222211 KAX22222222X2202

08 6 8L [L 8L SL bL €L 2L 1L O 69 %9 1993 59 45 €3

00000000000

-

¥

Insert Column 80 End
of Card with Face
to Operator

Data Punches
(Data Shown Reads 9987654321) " -

® Figure 5. DEU Badge and 80-Column Card Punch Information

displayed through the indicator openings in the front panel
of the DEU. The nomenclature designation of these switches
is optional except for digits 0X (X is any right-hand switch
setting), which are reserved for clearing and testing the oper-
ation of the unit.

A holder is provided on the front cover of the data entry
unit for insertion of sheets to indicate the switch nomen-
clature or to provide operator instructions.

- 66 Registration Punches

Registration Punches 15

|

Insert Badge

Data Punches (Data Shown Reads 1234567899)

10| =
-

Insert Column 1 End
of Card with Face away
from Operator

Phone Jack

A telephone jack on the left cover is provided for the use of
a portable telephone handset for voice communication via a
customer-provided voice-communication network.

Error Indicator/Reset Button

In case of an erroneous transmission, an error indicator/reset.
button on the top of the data entry unit snaps into view;

Data Entry Units 11




Transaction Header (8 Bytes)

Byte 1 2 3

5 6 7 8
. Transaction Area . Tens Units Tens Units
I;:r;c;‘chon List Number Station 2:::: of of of of
* Address Hours Hours Minutes Minutes
— v I\ v ]
Binary Time-of=-Day in EBCDIC
* Left-hand rotary switch setting is referenced to the user
transaction tables, and the transaction list number from
the table is placed in byte 2 of the header.
Data Entry (12 Digits)
Digit 1 2 3 4 5 6 7 8 9 10 1 12
. 1 1 T

D ::lghdf- Card or Badge Columns

Code R;';ry 71 72 73 74 75 76 77 78 79 80

0) Switch 13 14 15 16 17 18 19 20 21 22

(- J
Y
(EBCDIC)

Figure 6. 2795 Data Entry as Assembled in the 2715 TCU
the entry request lever remains in the latched position; and 2796 DATA ENTRY UNIT

the card or badge cannot be removed from the reader. This
signals the operator that retransmission of the record is
required. The operator resets the terminal by pressing the
error indicator/reset button. The indicator/reset button is
also used to reset the terminal whenever a reset is required.

Entry Request Lever

Pushing down the entry request lever initiates a request to
the area station for service and furnishes the motive power
required to read the information entered by the operator.
The operator initiates the request for service by positioning
the lever in the latched position, which is indicated by
“green” in the entry flag window.

The request lever cannot be fully positioned if the card or
badge is improperly registered. When the request lever is
latched in the request position, the card or badge cannot be
removed from the machine. When the complete transaction
has been received by the system controller, the request lever
is returned automatically to its start position and the entry
flag is returned to its black position (ready for the next
entry).
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The 2796 contains all of the features of the 2795 plus three
additional features:

Rotary Switches. Two additional ten-position rotary
switches are provided, for a total of four switches.

Rocker-Thumbwheel Switches. Four rocker-thumbwheel
switches located on the front cover permit manual entry of
four digits of numeric data.

Monitor Key. The monitor key located on the left cover
allows a key holder to add an approval to a given transaction.
Approval is accomplished through the transmission of a
unique character that is activated by using a key in a
three-position lock switch. The key must be returned to

the center position to be removed. With the lock turned
clockwise, a 1 is transmitted; in the center, a 2 is trans-
mitted; and turned counterclockwise, a 3 is transmitted.




&

Transaction Header (8 Bytes)

Byte 1 2 3 4 5 6 7 8
. Transaction Area . Tens Units Tens Units
I::n;:‘chon List Number Station 2:;::; of of of of
* Address Hours Hours Minutes Minutes
¢ )\ J
Y Y
Binary Time-of-Day (EBCDIC)
* Upper left-hand rotary switch references a transaction
from the user's transaction table. The transaction list
number from the table is placed in byte 2 of the header.
Data Entry (18 EBCDIC Digits)
Digit 1 2 3 4 5 é 7 8 9
Monitor :‘Jp':‘er Carci or Badge Colu'mns
Key R t 71 72 73 74 75 76 77
(1,2,0r3) o 13 14 15 16 17 18 19
Switch
Digit 10 1 12 13 14 15 16 17 18
Lower Lower Rocker Thumbv:/heel Switches
78 79 80 Left Right
20 2 22 Rotary Rotary 1 2 3 4
Switch Switch

Figure 7. 2796 Data Entry as Assembled in the 2715 TCU

2796 Data Entry

A 2796 data entry as assembled in the 2715 TCU consists
of 18 digits of data plus transaction-header information (see
Figure 7):

Digit 1—Monitor key setting and type of DEU.

Digit 2—Setting of upper right-hand rotary switch.
Digits 3 through 12—Contents of card or badge. Blanks

are transmitted for these positions if a card or badge
is not entered as part of the data entry.

Digit 13—Setting of lower left-hand rotary switch.

Digit 14—Setting of lower right-hand rotary switch.

Digit 15 through 18—Setting of four rocker-thumbwheel
switches.

Note: Such information as device address, area station
address, and upper left-hand rotary switch setting are

also transmitted to the system controller. The system
controller constructs a transaction header from this
information and prefixes it to the transaction containing
the data entry.

DATA ENTRY UNIT TRANSACTION SELECTION

The combination of the area station’s address, the data
entry unit’s address, and the setting of the left-hand (upper
left-hand for 2796) rotary switch selects the proper trans-
action list from the user’s transaction-list table. The trans-
action list provides the controls to process the data entry.

All 2795’s assigned to a given AS must use the same
transaction list for corresponding rotary-switch settings
(transaction code). All 2796’s assigned to a given AS must

Data Entry Units 13




use the same transaction list, different from the transaction
list for 2795’s assigned to the AS, for corresponding
rotary-switch settings (transaction code). Therefore, if
both 2795’s and 2796’s are attached to a given area station,
the transaction number selected on the 2795’s references
one transaction list and is subject to certain control steps
and routing, while the corresponding transaction number
selected on the 2796’s references another transaction list
and is subject to different control steps and routing.

Transaction Expansion

The DEU transaction selection may be expanded beyond
the nine transaction codes on the left-hand rotary switch by

14

using “transaction expansion.” Transaction expansion allows
the right-hand (upper right-hand for 2796) rotary switch to
supply a second digit to the transaction code, allowing a
maximum selection of 81 different transactions.

DEU transactions selected by transaction expansion
must be single data entry transactions.

Transaction expansion is a prerequisite when using the
routing capability provided by the Expanded Capability
feature.

Transaction expansion is activated when the programmer
defines the transaction codes in the transaction group
(TGROUP) macro. See IBM System/360 Operating System, .
Basic Telecommunications Access Method, GC30-2004; or
IBM System/360 Disk Operating System, Basic Telecommu-
nications Access Method, GC30-5001. -




The area station is designed to serve as a primary communi-
cation terminal for a work area or factory floor. The basic
functions of the AS are to: (1) accept data from the various
input devices and transmit it to the transmission control
unit, and (2) accept data from the TCU and forward it to
output devices. Two types of area stations, the IBM 2791
and IBM 2793, are available:

IBM 2791 IBM 2793

(Model 1 and Model 2)

1000-foot cable trans- 1000-foot cable trans-
mission capability mission capability
(#22 AWG twisted (#22 AWG twisted
pair)* pair)*

Card reader—80-column 2795/2796 Attachment

Badge reader—10-column

9 transaction selection keys

12key manual entry

6 digits of display

Time-of-day display (when
manual-entry digits are not

basic (attachment
for first 8 DEU’s)

being displayed)
Operator guidance
Monitor key
Features (Model 1 only): Features
IBM 1035 Badge Reader 2795/2796 Attachment—

attachment

IBM 1053 Printer attach-
ment

Digital device read-in (OEM)

2795/2796 Attachment—
basic (attachment for
first 8 DEU’s)

2795/2796 Attachment—
additional (3 attach-
ments; 8 DEU’s per

I attachment)

additional (3 maximum)
IBM 1053 Printer attach-
ment

2791 AREA STATION

The 2791 Area Station comes in two models. The 2791
Model 1 is a combination of an input station and a controlle;
for external devices. The 2791 Model 2 is an input station
only; it does not control external devices. The 2791 is

*Refer to the Systems Reference Library manual, IBM 2790 Data
Communication System Installation Manual—Physical Planning,
GA27-3017, for maximum length of other wire sizes.

Area Stations

either bench- or shelf-mounted. As many as 100 AS’s may
be connected to a transmission control unit by means of a
high-speed (about 500,000 bits per second) two-wire
transmission line. The area stations are connected serially,
starting and terminating at the TCU in a serial loop configu-
ration.

Area Station Nomenclature

Commonly used words with a specific meaning for the 2790
system are:

Data Entry. A single block of data entered by dn operator
at the area station using a single data-entry device. For the
card reader, a data entry consists of a card; for the badge

reader, a badge; and for the numeric keyboard, one to six
digits.

The maximum-length data entry is 81 characters—
consisting of 80 columns from the card reader, plus one
EBCDIC (Extended Binary Coded Decimal Interchange Code)
character used to record the setting of the monitor key. This
information character is included with every data entry from
resident card reader, badge reader, manual entry device, and
Digital Device Read-In feature. It is not included with data
entries from 1035 Badge Readers.

Note: Such information as device address, area station
address, and transaction key setting are also transmitted
to the system controller. The system controller con-
structs a transaction header from this information and
prefixes it to the transaction containing the data entry.

Multiple-Input Transaction Steps. The Area Station List
(ASLIST) macro instruction can designate a transaction
step to receive multiple data entries. For a transaction step
designated as a multiple-data-entry step, the transaction step
and guidance light remain the same for the multiple data
entries. The operator ends the transaction step by pressing
the Next Guidance key. (Any one transaction is limited to
a maximum of 247 bytes of data.)

All but the first data entry of a transaction may be
specified as multiple input. If multiple input is specified
for the first data entry, an invalid user table assembly occurs.

Transaction. A user-defined series of data entries which will
be collected by the system controller and may be routed to
the processor and/or other output devices. A transaction is
entered by the Area Station operator under guidance from
the system controller.

Area Stations 1§
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Figure 8.  Segmentation

Transaction Code Character. An eight-bit hexadecimal data Transaction expansion is a prerequisite for message
byte transmitted from the area station to the system con- routing. Transaction expansion is activated when the pro-
troller indicating which transaction key has been depressed grammer defines the transaction codes in the transaction
by the operator, and other control conditions. group (TGROUP) macro. See IBM System/360 Operating ‘
System, Basic Telecommunications Access Method,

Transaction Expansion. The capability of selecting one of GC30-2004; or IBM System/360 Disk Operating System,
81 possible transactions using the normal transaction Basic Telecommunications Access Method, GC30-5001.
selection switches (1-9) followed by an expansion digit
(1-9). The transaction expansion digit can be entered from Guidance Panel. A 36-position lighted display matrix
the card reader, the resident badge reader, the digital read-in (four columns, nine rows), of which 31 positions are
device, or the manual keyboard; however, only one device available to the customer to give specific instructions to the
type can be designated for each transaction selection area station operator. The 32nd position is reserved for the
switch. Select Transaction display. Positions 33 through 36 are

For the card reader, resident badge reader, and the operational indicators.
digital read-in device, the expansion digit is the first digit
(monitor key excluded) transmitted within the first data Guidance Character. An eight-bit data byte transmitted -
entry of a transaction. For the manual keyboard, the from the system controller to the area station to indicate
transaction expansion digit is also the first digit trans- the operator-guidance light to be lighted, the device to be
mitted; however, because the first digit transmitted from read, and the state of the In-Process light. .
the manual keyboard is the one that appears in the left-
most visual display position, manual keying must continue Transmission Capability
until the transaction expansion digit has reached that
position. This can be accomplished by keying the digit The 2791 and 2793 Area Stations are connected serially by
six times or by keying the digit and then using the remain- a two-wire cable. The area stations are designed so that if
ing five positions for data. one area station is turned off or otherwise loses power,

Area station transactions selected by transaction expan- operation of the loop is not affected. The adjacent area
sion may be multiple-input data entries. station on the loop ‘supp.hes power, via the loop gonr.lef:tlon,

to a portion of the inactive area station, thus maintaining
Note: Digit zero is an invalid transaction expansion loop operation. The transmission-line rate is about 500,000
digit. bits per second. ‘

16




188

|
i

ufg

i
J

stock
o
neser

Figure 9. IBM 2791 Area Station

The transmission line is divided into four segment. This
transmission-line segmentation (Figure 8) permits access to
area stations on other segments even though one or more
segments become inoperable.

The 2790 transmission line provides 13 time-multiplexed
channels of data, all operating concurrently. Eight of these
channels operate at an effective data rate of approximately
100 characters per second per channel; the other five oper-
ate at approximately 20 characters per second per channel.
The lower-speed channels are used to send data to IBM 1053
Printers. The higher-speed channels are used for all 2790

system input devices and for broadcasting time of day to the
2791 visual display.

Delete-Blanks Option

The delete-blanks option is a customer option that is wired
by the customer engineer when the area station is installed.
When the option is wired ON, blank columns from the AS
badge reader, 1035 Badge Reader, or Digital Device Read-In
feature are deleted from the data transmitted to the system
controller. When the option is wired OFF, the character

X‘40’ is sent to the system controller for each blank column.

Card Reader

The card reader is located on the right front (Figure 9) of
the area station and accepts alphameric and special charac-
ters (Figure 10), translating them to Extended Binary Coded
Decimal Interchange Code (EBCDIC) for transmission to
the system controller. Blank columns are not transmitted to
the system controller. End of card (EOC) is sensed by either
reading an EOC character or by sensing the end of the card.
Card-reading rate is approximately 60 characters per second.
Cards are inserted in the card receiver, face up, column-one
end first. An upper left corner cut is required to ensure that
the card has been entered properly.

Badge Reader

The badge reader in the area station is located in the upper
front of the station (Figure 9). The badge reader reads ten
columns of numeric information. Information from the
badge moves onto the communications network from high
order to low order (013 Badge Punch column 13 to
column 22). Blank columns in the badge are transmitted

to the system controller unless the delete-blanks option
is activated.

Area Stations 17




EBCDIC
Character Card Punch 0123 4567 Hexadecimal
A 12-1 1100 0001 C1
B 12-2 1100 0010 C2
C 12-3 1100 0011 Cc3
D 12-4 1100 0100 C4
E 12-5 1100 0101 C5
F 12-6 1100 0110 Cé
G 12-7 1100 0111 Cc7
H 12-8 1100 1000 Cc8
| 12-9 1100 1001 c9
J 11=-1 1101 0001 D1
K 11-2 1101 0010 D2
L 11-3 1101 0011 D3
M 11-4 1101 0100 D4
N 11-5 1101 0101 D5
(@] 11-6 1101 0110 D6
P 11-7 1101 0111 D7
Q 11-8 1101 1000 D8
R 11-9 1101 1001 D9
S 0-2 1110 0010 E2
T 0-3 1110 0011 E3
U 0-4 1110 0100 E4
\% 0-5 1110 0101 E5
w 0-6 1110 0110 Eé
X 0-7 1110 0111 E7
Y 0-8 1110 1000 E8
zZ 0-9 1110 1001 E9
0 0 1111 0000 FO
1 1 1111 0001 F1
2 2 1111 0010 F2
3 3 1111 0011 F3
4 4 1111 0100 F4
5 5 1111 0101 F5
é 6 1111 0110 Fé
7 7 1111 01 F7
8 8 1111 1000 F8
9 9 1111 1001 F9
a 12-0-1 1000 0001 81
b 12-0-2 1000 0010 82
c 12-0-3 1000 0011 83
d 12-0-4 1000 0100 84
e 12-0-5 1000 0101 85
f 12-0-6 1000 0110 86
9 12-0-7 1000 0111 87
h 12-0-8 1000 1000 88
i 12-0-9 1000 1001 89

* Not transmitted

Figure 10.

Acceptable Area Station Character Set and Card Code

Badges are manually inserted (horizontally, face up,

guide-hole first). Badges that are inserted improperly are
not accepted. Properly inserted badges are retained at the
badge-reading station until completion of a correct trans-
mission. Data-transfer rate of the badge reader is approxi-

mately 100 characters per second.

Transaction Selection Switches

The transaction selection switches are ten pushbutton
switches located on the left front of the area station

18

EBCDIC

Character Card Punch 0123 4567 Hexadecimal
i 12-11-1 1001 0001 9N
k 12-11-2 1001 0010 92
| 12-11-3 1001 0011 93
m 12-11-4 1001 0100 94
n 12-11-5 1001 0101 95
) 12-11-6 1001 0110 96
p 12-11-7 1001 0111 97
q 12-11-8 1001 1000 9%
r 12-11-9 1001 1001 99
s 11-0-2 1010 0010 A2
t 11-0-3 1010 0011 A3
v 11-0-4 1010 0100 A4
v 11-0-5 1010 0101 A5
w 11-0-6 1010 0110 Ab
X 11-0-7 1010 0111 A7
y 11-0-8 1010 1000 A8
z 11-0-9 1010 1001 A9
¢ 12-2-8 0100 1010 4A
. 12-3-8 0100 1011 48
( 12-5-8 0100 1101 4D
+ 12-6-8 0100 1110 4E
[} 12-7-8 0100 1111 4F
& 12 0101 0000 50
| 11-2-8 0101 1010 5A
$ 11-3-8 0101 10N 58
N 11-4-8 0101 1100 5C
) 11-5-8 0101 1101 5D
; 11-6-8 0101 1110 5
- 11-7-8 0101 N 5F
- 1n 0110 0000 60
/ 0-1 0110 0001 61
, 0-3-8 0110 1011 6B
% 0-4-8 0110 1100 6C
— 0-5-8 0110 1101 6D
> 0-6-8 0110 1110 6E
? 0-7-8 0110 11N 6F
: 2-8 0111 1010 7A
# 3-8 0111 1011 78
@ 4-8 0111 1100 7C
! 5-8 0111 1101 7D
= 6-8 0111 1110 7E
" 7-8 011 1n 7F

* EOC 12-4-8 —_

* Blank No Punch —

(Figure 9). Selecting any of the first nine switches locks
the switches until the last switch (Release) is pressed.
Selection of any one of the first nine switches by the
operator generates an eight-bit character that identifies the
type of transaction chosen. The system controller can
assign (at the user’s option) different meanings to each
switch based on the area station address.

Control Keys

The Area Station contains four special purpose control
keys: Enter,Clear, Next Guidance, and Monitor.
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Enter Key (ENTR)

The Enter key enters the data that was keyed via the
manual keyboard into the system as a data entry.

Clear Key

The Clear key clears an unaccepted data entry from the
area station, extinguishes the Error lamp, releases the

media (card or badge), and clears the display. The operator
presses the Clear key to clear display before entering data
through the keyboard.

Next Guidance Key

The Next Guidance key signals that the last data entry

of a multiple data entry transaction step (“M” transaction
step) has been entered and calls for the next guidance step.
This key is also used to relight the original guidance light
on a data entry step after an error light has been turned on,
except on the first data entry of a multiple step transaction.

Monitor Key

The Monitor key is located on the lower left cover. This
key is a key-lock switch that allows the key holder to add
an approval to a given transaction. Key OFF sends a 0 as
the first digit of the data entry; key ON sends a 1 as the
first digit of the data entry.

Manual Entry

The 12-key numeric keyboard located at the lower front
provides for the entry of decimal numerics 0 through 9,
-,and =. As each key is pressed, the number or special
character is displayed to the operator for verification. Up
to six positions are displayed for any one data entry. After
verification, an'Enter key is pressed to transmit the data to
the 2715 TCU at approximately 100 characters per second.
Additional data entries from the keyboard may be chained
into one transaction under 2715 user-table control (trans-
action list steps).

Visual Display

A six-position visual readout is located on the lower front
cover. As many as six digits of numeric data can be verified
in the visual display before transmission. Valid characters
are 0 through 9, blank, -, and =. The time of day is displayed
when manual entry is not in use. The time-of-day display is
valid if the On Line light is on. The time may not have been
updated if the On Line light is off.

Operator Guidance Panel

The operator guidance panel (Figure 11) has three sections-
transaction selection area; operator guidance nomenclature;
and operational indicators.

TRANSACTION
SELECTION
SWITCHES
CUSTOMER OPERATOR
TRANSACTION GUIDANCE
NOMENCLATURE NOMENCLATURE
N - A A
1 ATTENDANCE
2 WORKSHOP BADGE
3 MAN
NUMBER
4 CARD
5
6
7
8 ISELECT
ITRANSACTION
(CARD IN
9 ON LINE REPEAT/CLEAR| IN PROCESS CARD READER ﬁ
L
RLS OPERATIONAL INDICATORS

VISUAL DISPLAY

NEXT

- = ENTR CLEAR| GUIDE

1
0 1 2 E 4 5 6 7 8 9

Operator Panel

Figure 11.

Transaction Selection Area

Adjacent to each transaction key is an area in which the
customer may provide nomenclature in language appropriate
to his industry or application. This area describes a particular
transaction that is handled if the adjacent button is pushed.
User options at the system controller can vary key assign-
ments between 2791’s.

Operator Guidance Nomenclature

This section of the operator guidance panel consists of a
4 by 8 light matrix in which one rectangle of the 32 is
illuminated as a result of decoding the low-order five bits of
the guidance character. The light panel describes in the
customer’s own words actions to be taken by the operator—
that is, the type of badge, card, or other significant informa-
tion relative to the expected data entry. Of the 32 guidance
characters, 31 are available to the customer. The 32nd one
is dedicated to “select transaction”, which notifies the op-
erator that a new transaction may be selected. (The Release
transaction pushbutton must be pressed before a new trans-
action can be selected.)

The programmer defines which guidance lights are turned
on for a transaction when he defines the transaction list

| (TRLIST) macro. See Systems Reference Library manuals,
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IBM System/360 Operating System, Basic Telecommunica-
tions Access Method, GC30-2004; or IBM System/360 Disk
Operating System, Basic Telecommunications Access
Method, GC30-5001.

Operator Guidance Panel Mask. The customer makes the
guidance panel mask (overlay) to suit his own needs. The
mask can be made by photographic processes or by standard
office copying equipment using heavy-duty projection trans-
parency paper. Figure 12 shows various lettering effects
that could be used in a guidance panel mask.

Full-size guidance panel templates are included at the
end of this manual to aid in laying out the masks. The num-
bers within the boxes identify the lights as they are refer-
enced by the transaction list macros. The nomenclature for
the Release transaction switch, the Select Transaction light,
and the operational indicators should be included on each
guidance panel mask.

Operational Indicators

The third section of the guidance panel consists of the
operational indicators: On Line, Repeat/Clear, In Process,
and Card In Card Reader.

On Line Indicator. Indicates that the area station is opera-
tional. The area station is operational as a result of:

1. Power on

2. Area station synchronized with system controller
and unit not bypassed

3. System controller available to receive data.

Note: If the 2715 system controller is in a “stop 2790
input” status, but available for write operations to the
loop terminals, a dash symbol is displayed in the visual
display. The dash is displayed in the first position to the
left of the high order time digit. The dash alerts the
operator that the 2715 is not available to receive data,
but can send data to 1053 Printers on the loop.

4. CE Mode switch on CE panel in operator position
5. CE Transaction switch off
6. Area station not in diagnostic mode,

In Process Indicator.  illuminated following the 2715’s
acceptance of the first data entry of a multiple-entry trans-
action. The indicator remains on until the entire transaction
is complete.

Card In Card Reader Indicator. Notifies the operator that

a card has been inserted into the card reader. The card will
not return until either the data has been accepted or the
Clear key has been pressed.

Area Station Addresses

The area stations are assigned addresses when they are in-
stalled. The area station (AS) addresses are (80 hex)
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through (E3 hex). The AS sends its address with each data
entry. Each device tied to an AS has a preassigned device
address as follows:

Badge Reader . (80 hex)
Card Reader (84 hex)
Keyboard Co. (88 hex)
Digital Device Read-In . (8C hex)
1035 Badge Reader . (81-83 hex)
1053 Printer (40 hex)
Data Entry Units . (CO-DF hex)

2791 Data Entry

The area station data entry varies according to which device
entered the data. Figure 13 shows the data entry for each
device.

Adapters

2795/2796 Attachments

Two DEU attachment features, 2795/2796 Attachment
Basic and 2795/2796 Attachment Additional, provide for

attaching up to 32 data entry units. The 2795/2796
Attachment Basic, which provides for attaching the first

eight DEU’s, is an optional feature for the 2791 Model 1
and a standard feature for the 2793. The 2795/2796
Attachment Additional, which provides for attaching addi-
tional DEU’s in up to three groups of eight, is an optional
feature of both the 2791 Model 1 and the 2793.

The DEU attachment (adapter) provides the scanning
to select any one of the 32 possible data entry units re-
quiring service. The adapter services the devices on a
blocking basis—that is, one device at a time until the mes-
sage is completed. Upon completion of a message from a
DEU, the scan continues until another device requires
service. The operation is then repeated. The adapter de-
codes and generates the input-device address, decodes the
control code, and generates the proper control-response
characters. The DEU attachment accepts data from the
DEU and translates the data to the proper hexadecimal
character for transmission to the 2715. The valid character
set is limited to decimal numerics O through 9 and blank.

1053 Printer Attachment (Optional on 2791 Model 1 and
2793)

The 1053 Printer Attachment (adapter) allows the connection
of one 1053 Model 1 to each area station. The adapter de-
codes and generates the device address, decodes and acts
upon the control code, generates the proper response char-
acters, and accepts EBCDIC characters from the transmission
line and translates them to the tilt/rotate code for the 1053
Printer operation. This adapter will translate 44 EBCDIC
uppercase characters (see Figure 14). The adapter also
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controls the following functions on the IBM 1053:

Tab (fill characters are not permitted)

Line Feed (fill characters are not permitted)
New Line

Backspace

Space

The Digital Device Read-In (OEM)
(Optional on 2791 Model 1 Only)

The digital device read-in permits attachment of an OEM
digital device (such as a scale, meter, or counter) to the
area station. Up to ten decimal digits may be read from
the OEM device under control of the operator guidance
panel on the area station.

The 1035 Badge Reader Attachment
{Optional on 2791 Model 1 Only)

The 1035 Badge Reader Attachment allows the connection
of as many as three remote badge readers to each area
station.

Area Station Register

Area stations are attached to the communications line by
inserting a one-byte shift register in series with the trans-
mission line (Figure 15). This enables the station to ex-
amine and modify a full byte of information before retrans-
mitting the byte.

2793 AREA STATION

The 2793 Area Station (Figure 16) services eight data

entry units. Optional features that can be attached to the
2793 are: three 2795/2796 Attachment Additional features
(for a total of 32 data entry units) and an IBM 1053 Printer
attachment.
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SAMPLE SPACE SAMPLE SPACE
TYPED INSERT INSERT ALLOCATED TYPED INSERT INSERT ALLOCATED
JOB WORDS BLUE CARD CARD FOR WORDS JOB WORDS BLUE CARD CARD FOR WORDS
ASSIGN N ASSIGN
ENTER ENTER 2791 ENTER ENTER ENTER 2791
DEPT. NO., SHIFT AREA DEPT. NO. SHIFT QUANTITY AREA
PROD 3 DIGITS 1-DIGIT STATION PROD 3 DIGITS 1-DIGIT 1-6 DIGITS STATION
INSPECT INSPECT
JOB P JOB
SAMPLE SPACE SAMPLE SPACE
MOVE LEROY INSERT ALLOCATED MOVE LEROY INSERT IWSERT ALLOCATED
LETTERING ~ BLUE CARD FOR WORDS LETTERING  BLUE CARD CARD FOR WORDS
INDIRECT AN ENTER ENTER 2791 INDIRECT ENTER ENTER ENTER 2791
DEPT. NO. SHIFT QUANTITY AREA DEPT. NO. SHIFT QUANTITY AREA
3 DIGITS I DIGIT 1-6 DIGITS STATION 3 DIGITS 1 DIGIT 1-6 DIGITS STATION
INQUIRY INQUIRY
SYMBOLS > SYMBOLS > + EM
ATTEND ATTEND
SAMPLE INSERT INSERT SELECT SAMPLE INSERT SELECT
LETRASET BLUE CARD CARD TRANSACTION LETRASET BLUE CARD TRANSACTION
RELEASE RELEASE
ON REPEAT/ IN CARD IN ON REPEAT/ IN CARD IN
LINE CLEAR PROCESS CARD READER LINE CLEAR PROCESS CARD READER
Master art for an Area Station Guidance panel
ENTER ENTER ENTER
DEPT. NO. SHIFT QUANTITY Guidance panel template from appendix of this manual .
3DIGITS 1DIGIT 1-6 DIGITS
JOB
ASSIGN
PROD.

INSPECT

©® Figure 12.
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Transaction Header (8 Bytes)

‘ Byte !

2 3 4 5 6 7 8
. Device . .
Transaction qunsachon Areg Address Tens Units Tens Units
Length List Number Station (First of of of of
9 * Address Device) Hours Hours Minutes Minutes
— A J
Y Y
Binary Time=-of-Day in EBCDIC
* The Transaction Selection Switch position is referenced to the user
transaction table. The transaction list number from the table is placed
in byte 2 of the header.
Card Data Entry (in EBCDIC)
Digit 1 2 3 4 77 78 79 80 81
Monitor Punched
Key 1 2 3 Card 76 77 78 79 80
Oorl) Columns
\ First Punched Card Column. Column 80 entered /
Card reader does not transmit blanks to Controller. here if all 80
columns are punched
Area Station Badge Reader - Badge Data Entry (EBCDIC)
Digit 1 2 3 4 5 6 7 8 10 11
T
Monitor Badge Columns
Key 13 14 15 16 17 18 19 21 22
©Oor1)
1035 Badge Reader - Badge Data Entry (EBCDIC)
Digit 1 2 3 4 5 6 7 8 9 10
1
Badge Columns
13 14 15 16 17 18 19 20 21 22
Digital Device Read-In Data Entry (EBCDIC)
Digit 1 2 3 4 5 6 7 8 10 1
1
Monitor Digital Device Read~In
Key 1 2 3 4 5 6 9 10
©or1) 7
Keyboard Data Entry (EBCDIC)
Digit 1 2 3 4 5 6 7
T
Monitor Display Columns
Key 1 2 3 4 5 6
©or1)
Figure 13. 2791 Data Entry as Assembled in the 2715 TCU
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Requires Typewriter Element P/N 1167998 - Feature #9592

** |dle character is not valid for 1053 printer.

Figure 14.

Figure 16.

24

IBM 1053 and 2740 Printer Character Set

I

IBM 2793 Area Station

Character EBCDIC Hex Character EBCDIC Hex
01234567 01234567

A 11000001 |C1 1 17110001 |F1
B 11000010 ]|C2 2 11110010|F2
C 11000011 |C3 3 111710011 |F3
D 11000100 |C4 4 11110100/|F4
E 11000101 {C5 5 111101071 (F5
F 11000110]C6 6 11110110(F6
G 11000111 |C7 7 11110111/|F7
H 11001000 /C8 8 11T111000/|F8
| 11001001 |C9 9 117111001|F9
J 11010001 |D1 0 11110000 (FO
K 11010010 (D2 . 01001011 (48
L 11010011 (D3 $ 01011011(58
M 11010100 (D4 @ 01111100(7C
N 11010101 |D5 / 011000071 |61
(] 11010110|D6 # 01111011(78
P 11010111 |D7 & 010100001}50
Q 11011000 |D8 - 01100000|60
R 11011001 |D9 ’ 01101011 |68
S 11100010 |E2
T 11100011 |E3 Space 01000000 (40
U 117100100 |E4 New Line 10001010115
\" 11100101 |E5 Tab 00000101(05
w 11100110 |E6 Back Space[0 001011016
X 11100111 |€E7 Line Feed (0010010125
Y 11101000 |E8 Idle ** 0001011117
z 11101001 |E?

From

Loop
—

Loop Bypass

L
oop

T=Terminator
D=Driver

Figure 15.

o1 [2[s]e[s]e] 7]}
1 Byte Shift Register

Area Station

Loop Attachment and Shift Register

To




The 2715 TCU is a core-storage, buffered, microcoded, con-
trol unit capable of providing the user with a system-
controller function to which 2790 Data Communication
System terminals are attached.

2715 TCU FUNCTIONS

e Provides controls to read from and write on 2790
terminals.

o Sets 2791 Area Station guidance lights in accordance with
a user-supplied transaction list.

o Checks for valid data transmissions from 2790 terminals.

o Assembles single and multiple data entries from 2790
terminals in accordance with user predefined steps
located in the 2715 transaction-list table.

o Transmits transactions assembled from 2790 terminals to
System/360 via a Multiplexer Channel Adapter or a Binary
Synchronous Communications Adapter.

e Provides for transaction expansion, which is the ability to
enter up to 81 transaction types from either a 2791 Area
Station or a Data Entry Unit.

e Performs error checking and error recording.

e Adds time-of-day (in hours and minutes) to provide a
time stamp (24-hour clock only) for each transaction
from 2790 terminals.

o Broadcasts time of day (12-hour clock or 24-hour clock)
to all 2791 Area Stations.

o Receives messages from System/360 and routes them
either to 2790 output printer, or to an attached 2740
Model 1 printer.

e Stores transactions from 2790 terminals on integral disk
storage for subsequent retrieval and transmission to
System/360.

e Provides for data recovery from the disk in case of system
failure.

o Provides for Initial Control Program Load from integral
disk storage.

o Provides self-diagnostics and terminal diagnostics stored
on integral disk storage.

o Provides data service and control for an IBM 2740 Com-
munication Terminal Model 1 attachable to the 2715.

o Provides an audible alarm and contact closure. The con-
tact closure is a switch available for operating an external
customer-owned device.

IBM 2715 Transmission Control Unit

The basic 2715 TCU (Figure 17) contains 16K (16,384)
bytes of core storage and an integral disk storage unit having
a data capacity (work area) of 450K to 870K bytes, depend-
ing on the amount of disk sorting. User tables are assembled
at System/360 and transferred to the 2715 TCU via the data
link. The 2715 operates with these tables to provide control
and data service for attached 2790 terminals. Data assembled
from 2790 terminals may be routed on a priority basis to
System/360 when the 2715 is operating in the on-line mode,
or it may be temporarily stored on the 2715 TCU integral
disk and subsequently transferred to System/360 on a sched-
uled basis. The user tables assembled by System/360 for the
2715 must contain a routing designation for each type of
transaction. This routing designation is defined by the user
when preparing transaction-list statements for each type of
transaction used at area stations and data entry units.

A route designation of “disk” (deferred data) instructs
the 2715 to place this type of a completed transaction on
its integral disk storage device. Transactions are stored into
blocks of 640 bytes of core stora<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>