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PREFACE

Intercomm is a state-of-the-art teleprocessing monitor system of
SDA, executing on the IBM System 360/370 family of computers and
operating under the control of IBM Operating Systems (MFT, MVT, VS1,
MVS). Intercomm monitors the transmission of messages to and from
terminals, concurrent message processing, centralized access to I/0
files, and the routine utility operations of editing input messages and
formatting output messages, as required.

This manual describes the terminal-dependent considerations and
specifications required for teleprocessing devices supported by the
Intercomm BTAM Front End, using the BTAM or GRAPHICS access methods.

For an installation using Intercomm's Generalized Front End (GFE)
interface in the Intercomm BTAM Front End, the capability of supporting
nonstandard Front End configurations (nonsupported programmable
terminals, nonsupported hardware and Front End devices, TSO devices,
ete.) is provided wvia wuser-written routines. Facilities and
installation procedures for GFE are detailed in Generalized Front End
Facility.

For a TCAM installation, a message control program (MCP) must be
written by the user to interface with Intercomm. Extended TCAM Support
allows the Intercomm BTAM Front End to access TCAM queues via GFE.
Facilities and installation procedures for Extended TCAM Support and
Basic TCAM Support are described in the TCAM Support Users Guide.

For an installation using VTAM/SNA, Intercomm is defined as a
VTAM application program that controls the execution of application
subsystems which process transactions originating from SNA terminals.
Facilities and installation procedures for VTAM/SNA are described in
the SNA Terminal Support Guide.

The reader is assumed to have familiarity with Intercomm. In
particular, the following manuals are to be referenced in conjunction
with this publication:

® Basic System Macros

L] Installation Guide

® Operating Reference Manual

® System Control Commands

Back End terminal-dependent specifications are required for the
Edit, Output and Message Mapping Utilities. Applicable information is
found in the Utilities Users Guide and Message Mapping Utilities.
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The IBM 0S/VS BTAM SRL manual (GC27—6980) is required for
detailed descriptions of the following:

©® DCB parameters: CODE, MODE, LERB, etc., when referenced
under coding of the Intercomm LINEGRP macro

@ ASMTRTAB macro parameters for specifying transmission code

translate tables (to/from EBCDIC), when not supplied by
Intercomm or the terminal vendor

® DFTRMLST specifications for switched 1line devices, polling
lists, etc.

For all devices, study of vendor documentation (component
descriptions) is recommended; specifically, operational and coding
considerations (idles, control characters, polling, etc.) should be
examined.

The IBM OS/VS BTAM Logic manual (SY27-7246) is necessary to
evaluate software compatibility of remote CPUs.

A Users Review Form is included at the back of this manual. We
welcome recommendation, suggestions and reactions to this or any
Intercomm publication.
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Chapter 1

BTAM TERMINAL SUPPORT SPECIFICATIONS

The Intercomm Front End processes the 1line control functions,
monitors and communicates with all network terminals, receives and
sends messages, provides automatic queuing functions, checks validity,

performs security checking and accomplishes appropriate code
translation.

Intercomm operates in conjunction with one or more Front End
teleprocessing interfaces to process the line control functions for the
system. A mixed configuration of VTAM, TCAM and BTAM (or Graphics)
terminals may be used.

Specifications of the teleprocessing interfaces in use are made
via the TPMOD parameter of the SPALIST macro. For the BTAM Front End,
the global &BTAM must be SETB to 1 in the Back End table SETGLOBE. For
VIAM or TCAM, additional global specifications are defined in the
applicable manuals.

For an installation using the Intercomm BTAM (or Graphics)

teleprocessing interface, the line and terminal control programs of
Intercomm are conditionally assembled and specified via tables.

1.1 TERMINAL NETWORK CONFIGURATIONS

Once the configuration of terminals in the network is selected,
the user must:

1. Define a set of global specifications for the BTAM Front End,
indicating the hardware operating environment, and then
assemble and linkedit all associated Intercomm modules. This
step is performed at installation time and need only be
repeated if new terminals with different hardware
characteristics are installed or the global specifications
are changed. Once assembled, the BTAM Front End contains
program logic for an installation's particular network of
terminal types.

2. Code, assemble and linkedit the Front End Network Table via
Intercomm macros, specifying the network configuration and
the hardware operating characteristics during execution; that
is, terminal identifiers, polling sequences, time-control
values, etc. This step is performed at installation time and
need not be repeated, unless changes are required in the
network configuration, or new terminals are added.
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3. Code, assemble, and linkedit the Back End tables: the Device
Table (PMIDEVIB), the Station Table (PMISTATB), and the
Broadcast Table (PMIBROAD), as appropriate.

4. Linkedit Intercomm. (Assembly of the ICOMLINK macro provides
a linkedit structure.)

5. Define the network lines in the Intercomm execution JCL, as
described in the Operating Reference Manual.

Support for each terminal is defined individually in this manual
by device group or type. Within the descriptions, comments and
specific implementation considerations are accompanied by figures
delineating global and table coding specifications for individual
device types, 1listing both Front End and Back End macros. Sample
coding for Intercomm-supported terminals is available in the member

BTSAMP on INT.SYMREL.

1.2 THE FRONT END MODULES

The BTAM Front End is conditionally assembled to include program
logic only for specific 1line control procedures and error recovery
processing, according to the terminal types defined in a particular
network configuration. Conditional assembly is controlled by two
members on the Intercomm 1libraries, ENVIRON and SETENV. For most
terminals, the line handlers are BLHIN and BLHOT (for leased lines) or
BDIAL (for dial-up lines). Exceptions to this are given explicitly.

The member ENVIRON is a nonexecutable module that consists of a

set of system globals for all possible combinations of network
configurations (terminal types and features) supported by Intercomm.

ENVIRON is contained on the Intercomm source module library (standard
naming convention INT.SYMREL). The ENVIRON member is shown in
Appendix A.

The member SETENV is a wuser-modified member containing SETA,
SETB, and SETC Assembler specifications for the wvarious globals
contained in ENVIRON. SETENV is coded to generate the Front End
program logic and the Intercomm 1linkedit wusing the ICOMLINK macro.
SETENV statements are set by the user to customize the Front End to the
installation's particular configuration.

This member is released (on INT.SYMREL) as shown in Appendix B.
A full description of the generalized feature specifications and

required settings for SETENV is provided in Appendix C. After
installation, this member must be customized to the user's installation
as described below.
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When the user's network requirements have been determined, the
member SETENV must be defined. This is accomplished through the
following sequence:

1. Review ENVIRON. Determine values for required globals and
general system features for the installation.

2. Set the values for the required globals in the member SETENV
(defaults illustrated in Appendix B may be used). To include
support for a terminal or feature, use the SETA, SETB or SETC
statement, as appropriate.

To suppress support for a terminal or feature, omit the
global from SETENV or set it to 0. SETENV options should be

kept at a minimum, since specifying unnecessary SETENV
options creates a larger Intercomm BTAM Front End.

3. Once the settings are determined, update SETENV via IEBUPDTE,
using the CHANGE statement, or create SETENV using the REPL
statement. Typical JCL is illustrated below:

// EXEC LIBE,P=INT,Q=LIB
//LIB.SYSIN DD *
o/ CHANGE NAME=SETENV

added/changed global settings

/*

4, After updating the member SETENV reassemble the Front End
modules, as described in the Installation Guide. Lists of
Front End module groups to reassemble are shown in Appendix D.

5. Certain support modules are shared between the BTAM and VTAM
Front Ends and are released with the capability to support
both. If VTAM support 1is not required, then the member
SETGLOBE should be modified to set &VTAM to O.

The shared support modules, as listed in Appendix E, should
then be reassembled.

Assembly of the member BLHIN also generates the BTAM System
Parameter List (ENTRY BTSPA), containing entry points to BTAM Front End
tables, and constants defining the control terminal, separator
character, statistics areas, etc.
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If any IBM APARs are applied to BTAM macros, the required Front
End modules, plus all optional Front End modules, and special
terminal-related modules included in the Intercomm 1linkedit, must be
reassembled.

IBM BTAM processing modules (IGGO19MA, etc.) are not truly Link
Pack eligible. Each BTAM region should therefore contain its own
version of these modules.

1.3 THE NETWORK DEFINITION TABLES

The Front End network definition specifications are contained in
one member, a user-named Network Table. The Front End Network Table
consists of one main Network Configuration Section and three subsidiary
sections, the Device Table Section, the Polling List Table Section, and
the Translate “Table Section. These four Sections are discussed
separately in the subsections below. Figure 1 illustrates the coding
of the Network Table.

In cases where the network is small, the Network Table may be
combined with the Front End Verb Table in the CSECT BTVRBTB.

In this case, the BTVERB macros must precede the Network Table
definitions and be delimited by a PMISTOP macro. Also, the CSECT name
must be BTVRBTB.

Intercomm's BTAM Front End Network Table may be dynamically
validated using the BTVERIFY module to check the interrelationship of
lines and terminals, and to insure that the Front End modules have been
assembled to support terminals and options therein indicated.

BTVERIFY is called once during startup by the Front End module
BTAMLINE, and may, therefore, be placed in the startup overlay. Once
the Front End is operational, BTVERIFY can be removed from the
Intercomm linkedit. (It should be included in the 1linkedit again
whenever the "Network Table is changed.) If possible, errors are
dynamically corrected. BTVERIFY writes messages indicating all
detected or possible errors. If the error prevents Intercomm from
operating, an Abend 599 is issued, canceling Intercomm execution.

In addition, BTVERIFY tests whether the Front End modules BMHOOO,
BLHIN, TPUMSG and BTAMLINE have been assembled with the proper SETENV
options. BTVERIFY tests for IBM2741, UNIVAC, BUFFERS, BACKSPC, BISYNC,
GRAPH, DIALUP, CONVER and IDLES, as appropriate. If an error in Front
End assembly is detected, an error message 1is written to the CPU
console, and an abend is issued.
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FESAMPTB CSECT
L274 LINEGRP DDNAME=LIN2740,NUMLN=1,UNIT=2740,BUFNO=2,BUFL=100
L226 LINEGRP DDNAME=LIN2260,NUMLN=1,UNIT=2260,BUFNO=4,BUFL=300
*
BLINE LGNAME=L2T4,UNIT=IBM2740,TRSTBL=T2740
BTERM TERM=NYCOl,CONV=YES,DEVIND=0,QNUM=1,HARDCPY=YES, el
TPUP=YES
BLINE LGNAME=L226,UNIT=IBM2260,NUMAC=2,POLLIST=POLL2260, e
TRSTBL=TRS2260
BTERM TERM=CRTO1l,DEVIND=1,QNUM=2,POLL=2050,CRT=YES,TPUP=YES
BLINE UNIT=CNT1050
BTERM TERM=CNTOl,DEVIND=2,QNUM=3,CONTROL=YES,TPUP=YES
PMISTOP

BDEVICE TERMTYP=IBM27401,0P1=82,IDLES=10,BACKSP=YES
BDEVICE TERMTYP=IBM2260,0P1=0E,EXTCHR=2
BDEVICE TERMTYP=CNT1050

*

POLL2260 POLLIST OPENLST,L226L1,EXTNAM=(CRTOl),CTCHAR=(2050)
*

T2740 EQu *
ASMTRTAB RF40,SD40
TRS2260 EQU *
ASMTRTAB RSCI,SSCI
FESAMPTB CSECT
ENTRY BTVTBEND
BTVIBEND EQU #* REQUIRED NETWORK TABLES DELIMITER
END

Figure 1. Sample BTAM Network Table

1.3.1 Network Configuration Section

The Network Configuration Section specifies the exact network
associating line groups with 1lines and the terminals accessible on
those lines, defining terminal identifiers (five-character names), and
the requirements for generating BTAM control blocks. It is coded using
the LINEGRP, BLINE and BTERM macros. A PMISTOP macro must be coded
following the last BTERM to signify the end of the terminal table. If
the first BLINE does not immediately follow the last LINEGRP, a PMISTOP
must also be coded immediately after the last LINEGRP.
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The LINEGRP macro defines BTAM DCBs and associated pointers to
specific BLINE 1line groupings. One LINEGRP macro is coded for each
line group consisting of one or more lines using the identical line
protocol and transmission code (if binary synchronous). The first
LINEGRP macro generates the entry BTAMDCBS.

Among the DCB parameters defined by the LINEGRP are BUFL, BUFNO
and BUFTK, which specify the line buffer pools. If buffer pools are
defined, dynamic buffering is assumed. However, for operating systems
under which dynamic buffering cannot be used (such as MVS, VM370),
Intercomm controls the buffer pools itself. In this case, a buffer
length must be specified large enough for the longest possible message
(for start/stop lines) or maximum segment length (for bisync lines).

The BLINE macro generates a BTAM DECB, plus an extension for
Intercomm control areas. One of the parameters coded in the BLINE
macro identifies the line group to which the line belongs. The code
generated establishes the necessary addressability to the appropriate
line group DCB. One BLINE macro is coded for each transmission line.
A1l BLINEs referencing the same LINEGRP must be coded as a group. For
switched lines, a maximum of 99 lines may constitute a line group. The
first BLINE macro generates the entry DECBS.

A label for the BLINE is automatically generated, consisting of
the LGNAME parameter, followed by L, followed by the occurrence number
of the BLINE, relative to one. This label is referenced by the POLLIST
macro.

The BTERM macro generates an Intercomm control area containing
terminal-dependent specifications, such as identifier, device table
index, queue index, alternate terminal, etc. One BTERM macro is coded
for each terminal. An index to the BTERMs is also generated to perform
an efficient binary search by terminal name when required. For leased
lines, all BTERMs associated with a specific 1line must be coded
together immediately after the BLINE definition. For switched lines, a
maximum of 255 BTERMs may constitute the terminal pool to be associated
with a group of lines referencing the same LINEGRP (DCB).

The Network Configuration Section macros must be coded in a
specific sequence. Figure 2 1illustrates the required sequences of
macros. The sequence of the BLINE and BTERM macros is closely related
to execution JCL defining actual unit addresses for each line (local
terminal).

If more than 1000 BTERM (or BTERM and LUNIT/LCOMP) macros are
defined, the global values (released as 1000) in FEMACGBL must be reset
to the maximum number of defined devices. This will allow sorting of
the greater number of devices for the terminal indices (FEINDX and
STATINDX). Additionally, use of Assembler H and/or a larger region
size may be required for the assembly step.
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LINEGRP

LINEGRP
. all LINEGRP macros

LINEGRP

PMISTOP (optional line group definitions delimiter)

BLINE

BTERM a point-to-point leased line

BLINE

BTERM

BTERM a multipoint leased line; one line with up to 255

BTERM terminals accessed via that line.

BTERM

BLINE

BLINE

BLINE {a group of dial-up lines, which reference one DCB (LINEGRP)

BTERM {and are associated with a pool of terminals which are

BTERM {accessed via those lines; the maximum definitions for one

BTERM {switched line group consists of up to 99 lines, accessed
. {by a pool up to 255 terminals.

BTERM

PMISTOP End of Terminal Table (required)

Figure 2.  Macro Sequence in BTAM Network Configuration Table

1.3.2 Device Table Section

The Device Table is a required table generated by a series of
BDEVICE macros, specifying terminal hardware characteristics, and is
referenced by BTERM macros. One BDEVICE macro must be coded for each
type of device in the system, but may be referenced by more than one
BTERM. The first BDEVICE macro generates the entry DEVTABL. A maximum
of 255 BDEVICE macros may be coded.
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1.3.3 Polling List Table Section

The Polling List Table is optional, and consists of an entry for
each polled (multipoint/multidrop) line in the system. One POLLIST
macro to define a terminal list must be coded for each polled line (an
IBM DFTRMLST macro is generated). A polling sequence may be repeated
up to eight times for a particular terminal on a specific line. The
maximum number of entries in a polling 1list is 31 for nonauto-poll
lines. Each BLINE macro specifying a polled line references a specific
(unique) POLLIST macro.

1.3.4 Translate Table Section

The Translate Table 1is an optional table which provides
transmission code conversion to/from EBCDIC, as generated by the BTAM

ASMTRTAB macro, or an Intercomm- or vendor-supplied module/macro,
defining constants to copy into the table. BLINE macros for terminal

types requiring message translation reference the particular translate
table entry required. (Certain manufacturers supply their own
translate tables or macros. The tables must be coded as input first
and then output. If no output table is defined, a PMISTOP must be
coded to indicate the omission.)

1.3.5 Terminal Compatibility Considerations

Teleprocessing devices from other vendors which are claimed to be
hardware-compatible with devices supported by the Intercomm BTAM Front
End must be defined to Intercomm as the supported device. Hardware~ or
plug-to-plug-compatibility implies that the device uses the same 1line
protocol as the supported device. Line protocol involves not only the
same transmission procedures (channel programs), but also end-to-end
and data link control characters. To determine compatibility, compare
vendor documentation on transmission procedures with the IBM 0S/VS BTAM
(and BTAM PLM) descriptions of Start/Stop (Asynchronous) or Bisync
support (as applicable) for the similar device. Then study the
Intercomm support section for that device for descriptions of
processing features and macro parameter definitions.

Nonstandard device processing may be defined via various macro
parameters. These include definition of ©poll and addressing
(selection) values (BTERM macro) and polling lists (POLLIST macro) for
leased lines, and terminal 1lists (IBM DFTRMLST macro) for switched
lines. (See specific device specification tables.) Data link (message
framing) control characters for output messages which are not inserted
automatically by the applicable channel programs may be defined via the
BDEVICE macro, STCHAR (and CTCHAR), ENDCHAR and LAST parameters. The
BDEVICE macro, EXTCHR parameter defines the number of input message
starting characters to delete before the message is queued for
processing (scanned for a verb). Other facilities, such as idles and
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backspace processing for unbuffered devices, locked verb processing,
CRT and conversational message flow processing, may also be used to
handle nonstandard device processing. However, imbedded message
formatting characters such as ESC sequences for field definition or
output device control should be processed within the user's subsystem.
Message Mapping may also be used to process messages if device
characteristics are defined via MMU macros (see Message Mapping
Utilities).

The Translate Table used for a compatible device which does not
transmit in EBCDIC is of particular importance. The table may be
vendor-supplied, Intercomm-supplied, or may be generated by using the
IBM ASMTRTAB macro (see 0S/VS BTAM). For compatible devices using a
Binary Synchronous line protocol, the CODE -parameter for the Intercomm
LINEGRP (DCB) macro must also be coded, as described for the IBM DCB
macro in 0S/VS BTAM.

For devices having internal switches to set the transmission code
to be used, the switch settings must match the code used in the
Translate Table. For example, even-parity ASCII is standard for
Teletype-compatible (start/stop) devices. For devices transmitting in
EBCDIC, Intercomm provides an input Translate Table (called TRAN3270)
to convert lower <case to uppercase. (See IBM 3270 terminal
description.)

For all devices, all input message ending characters except EOB
and EOT (CR, X-OFF, DC3, etc.) must translate to EOB/ETB (X'26'). For
the applicable device, such input message ending characters must also
be recognizable by the transmission control unit.

1.3.6 The Control Terminal

Intercomm requires that one terminal in the system be designated
as the control terminal for administrative and security functions.
Intercomm allows administrative messages to be routed to that terminal
and system- or user-designated transactions to be entered only from
that terminal. For example, the system closedown commands, NRCD and
IMCD, may be entered only from the control terminal.

Intercomm will not operate in Live Mode without an operational
control terminal. The control terminal may be any BTAM leased line
terminal or a component of a VIAM logical unit if SNA is also being
used. The CPU console may be used as a control terminal and may be
defined to either the BTAM Front End or the VTAM Front End but not
both. An alternate device may be specified, should the primary control
terminal become nonoperational; however, the alternate must be of the
same type as the original. That is, if the primary control terminal is
a BTAM terminal, then the alternate must also be BTAM, and likewise, if
the primary control terminal is a VTAM logical unit component, then so
must the alternate. For further discussions on defining the control
terminal to Intercomm as a VTAM logical unit component see SNA Terminal
Support Guide.
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Defining the control terminal to Intercomm as a BTAM terminal
requires the following procedures:

1.

1.3.7

To identify the control terminal to all Front End and Back
End programs, the terminal identifier must be coded
identically in the following specifications:

® BTERM TERM=control-terminal-id

® SETENV &CNTL SETC 'control-terminal-id!

@® SPALIST CCNID=control-terminal-id

The Intercomm standard default control terminal-ID is CNTOl.
Additional BTERM specifications identify the control terminal:
® CONTROL=YES

® ALT=alternate-terminal-id (optional)

® QNUM must be unique; a dedicated queue is required

To restrict a verb to the control terminal only, code
SECUR=YES on the BTVERB macro for that verb in the Front End
Verb Table.

Adding a New Terminal

The following steps must be performed to add a terminal to an
existing network:

1.

If the added terminal is a new device type, review the
terminal specifications in this manual and add applicable
global setting statements for that terminal type in SETENV.
Then, reassemble and linkedit the appropriate modules. This
adds all necessary code to support the new device type. If
no additions or changes are made to SETENV, this step may be
bypassed.

For each added terminal, the following macros may have to be
added or updated in the network definition tables:

® BDEVICE

® ASMTRTAB (or COPY translate-~table-module)

10

J

J



Chapter 1 SPR 217 5/82 BTAM Terminal
Support Specifications

® LINEGRP: If the terminal is a new device type, or the
number of DCBs <(line groups) of an existing device type
is to be increased, code a LINEGRP macro. If a line is
added to an existing line group, the LINEGRP macro NUMLN
parameter must be changed to specify the new occurrence
of lines associated with the group (DCB).

@ BLINE: If the terminal is a new device type, or is
defined for a new line of an old device type, a BLINE
macro must be coded. If a line is added to an existing
line group, it must be the last BLINE for the group.

® BTERM: A BTERM macro must be <coded for all new
terminals. If a terminal is added to an existing line,
the BTERM should be the 1last in the associated BLINE
group.

® POLLIST: 1If the new terminal is to be polled, and it is
on a new line, a POLLIST macro must be coded. If the new
terminal is to be polled, and it is on an existing line,
add the terminal-ID to the EXINAM parameter, and its
polling address to the CTCHAR parameter of the existing
POLLIST macro for the line (unless General Poll is used).

After the macros have been added or updated, the network
definition tables must be reassembled and linkedited.

3. Code, assemble and linkedit the Back End Station (PMISTATB),
Device (PMIDEVTB) and Broadcast (PMIBROAD) tables to reflect
the new terminal.

4§, Update the Intercomm linkedit and execution JCL, as required.

1.4 TERMINAL QUEUES

Terminal queues are used to hold messages waiting for
transmission to a terminal due to a "line busy," "terminal busy," or
"terminal nonoperational" condition. Terminal queues (often called
Front End queues) may contain messages queued for a specific terminal,
a specific line, a specific line group, or any user-defined association.

1.4.1 Shared Queues and Dedicated Queues

A Front End terminal queue is defined via the QNUM parameter of
the BTERM macro, which associates the terminal with a particular
queue. A maximum of 32767 queues may be defined. A queue may be
shared or dedicated. A shared queue 1is used for more than one
terminal; that is, more than one BTERM macro may have the same QNUM

11
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value. A dedicated queue is associated with a single terminal; that
is, a wunique value is coded for the BTERM macro QNUM parameter.
Dial-up and leased point-to-point terminals, the control terminal, and
the CPU console require dedicated queues. Dedicated queues eliminate
intercept queue processing. Terminals defined as CRT=YES may not share
a queue with terminals defined as CRT=NO or HARDCPY=YES.

Terminals should be associated with dedicated queues, minimizing
processing time and allowing use of the QHLD, QRLS and FLSH system
control commands.

A dedicated queue may be:

® Held, to allow the terminal to perform input, via the QHLD
system control command.

® Released, to allow held output to be once again transmitted,
via the QRLS system control command.

@® TFlushed, to remove one or all messages from the queue, via
the FLSH system control command.

When a queue is held, output remains in the queue until it is
released. When a queue is flushed, output messages are lost and may
have to be recreated.

It is important to note that, if a terminal is put down and
assigned an alternate, then current and future messages queued for the
terminal after it has been put down will be put on the alternate
terminal's queue for transmission to the alternate terminal. Issuing
any of the above commands on the alternate terminal's queue will also
affect messages for the down terminal.

1.4.2 Defining Terminal Queues -

The terminal queues are defined in the BTAMSCTS CSECT. This
member defines all terminal queues, including the Front End intercept
queues for messages to nonoperational terminals using shared queues.
The BTAMSCTS CSECT consists of a series of SYCITBL macros that define
message queues (core and/or disk). For this special use of the SYCTTBL
macro, the required parameters to be coded are:

® TYPE=BTAM specifies Front End queue
BLRI=F FIFO queuing required
NUMCL=n number of messages to be queued in core

DFLN=disk-queue-ddname=-for-overflow

PCEN=n percentage of disk queue to be allocated

12
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and the optional parameter:

® PRYMSGS:%n{ number of priority messages to be queued in core
0

A PMISTOP macro must define the end of the table. Disk queues
should be shared among two or more terminals. A PCENSCT macro should
be coded following the PMISTOP macro to check overflow disk queue
percentage allocations. Figure 3 illustrates a typical BTAMSCTS CSECT
and the associated required queue definition SYCTTBL label
conventions. The required label BTAMOUTQ must be associated with the
first terminal queue and is referenced by the BTERM macro with QNUM=1.

The terminal queues are accessed via the Intercomm queue
management routines. The two intercept queues must be defined even if
all terminals have dedicated queues. A maximum of 50 different disk
queues may be defined. All disk queues must be formatted prior to
use. This may be done using the off-line utility CREATEGF, discussed
in the Operating Reference Manual.

BTAMSCTS CSECT

ENTRY BTAMOUTQ

ENTRY INTQB,INTQA
* INTERCEPT QUEUES
INTQA SYCTTBL TYPE=BTAM,BLRI=F,DFLN=BTAMQ,NUMCL=2,PCEN=20
INTQB SYCTTBL TYPE=BTAM,BLRI=F,DFLN=BTAMQ,NUMCL=2,PCEN=10
® FRONT END QUEUES

OUT1 SYCTTBL TYPE=BTAM,BLRI=F,DFLN=BTAMQ,NUMCL=2,PCEN=10
BTAMOUTQ EQU OUT1
*
ouT2 SYCTTBL TYPE=BTAM,BLRI=F,DFLN=BTAMQ,NUMCL=2,PCEN=10
OUT3 SYCTTBL TYPE=BTAM,BLRI=F,DFLN=BTAMQ,NUMCL=2,PCEN=10
OUTY SYCTTBL TYPE=BTAM,BLRI=F,DFLN=BTAMQ,NUMCL=2,PCEN=10
PMISTOP
* END OF OUTPUT QUEUES
PCENSCT
END

Figure 3. Sample BTAMSCTS

1.5  TERMINAL FACILITIES

Intercomm provides many terminal control facilities through the
use of system control commands. System control commands are available
to display or change the status of the BTAM terminal network. System
control commands, including entry formats and implementation procedures
are documented in System Control Commands.

Other terminal control facilities are described in the following
subsections.

13
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1.5.1 Polling

A facility is available to dynamically start and stop terminal
input for all BTAM leased lines. The system control commands STPL
(start polling) and SPPL (stop polling) are used to control terminal
input. The commands STLG and SPLG are used for starting and stopping
line groups. The commands STLN and SPLN are used for starting and
stopping specific lines within the line groups, while the commands TPUP
and TDWN are used to control specific terminals on a line.

Leased 1line terminals may be defined by the vendor as
point-to-point (no polling) or multipoint (multidrop), which requires
hardware recognition of polling and addressing (selection) characters.
Terminals for which Intercomm supports polling are indicated by the
presence of the BLINE macro, POLLIST parameter, and BTERM macro, POLL
parameter in the associated terminal specification tables in this
manual. The user is responsible for determining the actual characters
to be defined (hardwired in the device).

1.5.2 Backspace Correction Facility

Data is transferred from some unbuffered terminals (such as
Teletypes, the IBM 2740 Model 1 or the IBM 2741) to the CPU on a
byte-by-byte basis. To allow terminal operators to correct typing
errors without retyping and retransmitting erroneous messages, the BTAM
Front End provides a software backspace-correction facility. This
optional facility, which can be invoked on a device-type basis, allows
either a terminal-generated backspace value (via the Backspace Key,
vendor-defined for that device) or a user-defined graphic symbol to
function as a logical backspace character.

When a typing error has Dbeen made, the terminal operator
depresses the backspace key (or enters the user-defined backspace
symbol) enough times to backspace (logically or actually) over the
earliest mistyped character, and then retypes the message from that
point. The remainder of the message must be completely retyped.

In the following example, an asterisk represents a terminal
backspace key depressed or a user-defined backspace symbol:

SEND, THE*IS IS A SND¥**ENDBACK MSG
This message looks as follows after the Front End corrects it:

SEND, THIS IS A SENDBACK MSG

14



Chapter 1 SPR 217 5/82 BTAM Terminal
Support Specifications

The backspace correction facility is implemented by:
1. Coding BACKSP=YES in the BDEVICE macro for that device type.

2. Setting the global in SETENV:

&BACKSPC SETB 1

3. Modifying the input Translate Table for the device type so
that the backspace character translates into a X'BB'. (This
is the only character recognized by the Backspace Correction
facility.) This can be done using an ORG statement as shown
below:

ORG  input-translate-table-label+X'backspace-value'
DC X'BB'
ORG

where 'backspace-value' represents the value generated by the

terminal backspace key, or the user-defined backspace symbol,
as it is received from the terminal before translation.

1.5.3 Idle Insertion Facility

Many unbuffered hard copy terminals, such as Teletypes or the IBM
2740, require that idle characters (X'17') be included in outgoing
messages following NL, CR, LF and TAB control characters. These idle
characters ensure that the terminal has time to perform the operation
specified by the preceding control character before receiving the next
data character.

An optional Front End facility is provided which reformats
outgoing messages, on a device-type basis, and inserts the necessary
idles. This facility is implemented by specifying:

1. IDLES=YES or IDLESznumber on the associated terminal's
BDEVICE macro. This parameter specifies the number of idles
to be inserted following NL, LF, CR, CRLF, CRNL, or TAB
control characters, or, if YES is coded, 15 will be inserted.

2. The global in SETENV requesting the idles feature.
&IDLES SETB 1
Idles are inserted (before translation) only if none are already
present. An application program may, therefore, place the correct
number of idles for NL, CR, LF, and TAB in the original message to save

the reformatting overhead. (See vendor documentation.) Other messages
to the same device type that do not include idles are still reformatted.

15
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1.5.4 Alternate Terminal Processing

The user has the option of specifying primary and alternate
terminals. If the primary terminal becomes nonoperational, messages
directed to that terminal are automatically placed on the alternate
terminal's queue. If an alternate terminal is not designated, the
messages are routed to the intercept queue (for shared queues only) or
held on the down terminal's queue until the primary terminal is again
operational.

An alternate terminal may be specified via the ALT parameter of
the BTERM macro. The alternate must be of the same device type (as
specified in the BDEVICE macro TERMTYP parameter). The TDWN system
control command ATD subparameter can be used to dynamically override
the BTERM macro ALT designation.

1.5.5 Automatic TPUP Facility

The Automatic TPUP Facility automatically reactivates a terminal
that is put down due to I/O errors. If a terminal for which the
Automatic TPUP Facility is specified goes down due to an I/0 error, the
terminal is brought back up after a user-specified time interval. The
purpose of this feature is to allow a time period during which any
transient terminal or line errors may quiesce, and reduce the amount of
operator intervention required. The feature may be disabled
dynamically at any time by issuing a TDWN command from another terminal.

To implement Automatic TPUP:

1. Code the time interval via the BDEVICE macro, UPINTV
parameter, which specifies the number of minutes to wait
before Intercomm issues an internal TPUP for the terminal.

2. Code AUTOUP=YES on the BTERM macro for each terminal to be
automatically reactivated after unrecoverable I/0 errors have
occurred.

3. All BTERMs on the same line (control unit) should have the
same UPINTV specified.

4. Automatic TPUP for switched 1line auto-answer terminals is

meaningless as the calling terminal is disconnected after an
I/0 error.

16
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1.5.6 Optional WRITE Commands

Certain devices may require the use of different write op codes
at different times. For IBM 2260 locals, for instance, either a
write-at-line-address or a write-erase can be used.

An outgoing message to the Front End may specify use of an
alternate WRITE opcode via its message text. This allows elimination
of the write-erase during parts of a conversation with a terminal,
specification of line addressing, etc.

The BDEVICE macro defines the primary and alternate opcodes
(DEVWROP1, DEVWROP2). The value of the first byte of outgoing message
text determines which of the two op-codes is used. If the first byte
is equal to the value specified in DEVOPIND, this byte is replaced with
the value specified in DEVINDRP; DEVWROPZ2 is used as the opcode. If
not, the byte is left unmodified and DEVWROP1 is used. (See BDEVICE
macro, OP2, OP2IND and OP2RPL parameters.)

For IBM 3270 locals the correct WRITE op code is automatically
produced depending on the write command in the first position of the
output message text. This ensures compatibility with messages destined
for remote 3270's and does not require the coding of the OP2, OP2IND or
OP2RPL parameters on the BDEVICE macro.

1.5.7 Conversational Mode Terminals

A user may optionally define terminals and verbs as
conversational. If a conversational verb arrives from a conversational
terminal, the terminal is quiesced (removed from the polling list), and
further input is ignored until a message has been written back to the
terminal. This prevents a terminal from having more than one input
message begin processing at one time. A time-out message is issued to
the terminal if the subsystem to which the verb was directed does not
respond within a specified time. The time limit for each verb is
defined in the Front End Verb Table, a nonzero time limit indicating a
conversational verb. If a response does come back from the subsystem
before the specified interval expires, the time-out is canceled.

This facility is implemented as follows:
1. Set the &CONVER global in SETENV (reassemble Front End)
&CONVER SETB 1

2. Code CONV=YES in the BTERM macro for all terminals for which
this processing is desired.

3. Code the BTVERB macro, CONV parameter, with the time-out
value for the conversational verb; the recommended value is a
few seconds greater than the TCIV for the associated
subsystem.
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If conversational mode is used in conjunction with the CONVERSE
facility, the time interval specified for the verb should be slightly
larger than the time interval passed from the application program to
CONVERSE.

Conversational mode processing controls input messages only. The

response to a conversational verb from a conversational terminal may be
in the form of multiple output messages.

1.5.8 CRT Processing

For interactive terminals which receive messages on a display
screen rather than in hard copy form, output message transmission must
be controlled to prevent a displayed message from being immediately
written over by succeeding messages.

If CRT processing is specified, the RLSE command must be invoked
(either by the operator or internally by a subsystem) to allow the
message currently displayed to be replaced by a succeeding one, if any.
Thus, one-in, one-out message processing is forced for that terminal.

This feature is implemented by coding CRT=YES on the BTERM macro
for the terminal. The facility is not supported for any switched line
terminals except those using the Teletype line protocol (TTY,DSUO0).

A subsystem may permit an output message to a CRT to be
overwritten by a subsequent message without requiring any intervening
response from the operator. This can be accomplished by queuing the
RLSE command (as mentioned above), a FECMRLSE, or by using a FESEND
option when queuing the original message.

The output message for which overwriting is permitted can be -

queued by a FESEND call from the application using a third parameter.
The third parameter is an option word, and the first byte of this word
is set to indicate whether a subsequent output message from the same
subsystem thread is to be released, as follows:

Value Specification

blank or Do not release next output message (default)
X'00’

C'R' Release next output message.

The second, third and fourth bytes should be set to blanks or X'00'.
For further details, see the applicable Intercomm Programmers Guide.

18
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1.5.9 Front End Acknowledgement and Status Messages

Messages (with an FC prefix) are generated within the Front End to
respond to Front End commands and to record changes in terminal status.
These messages are sent to the terminal on which the command was entered,
or the control terminal, as appropriate. If a command was generated from
the Back End, a message may be sent to the control terminal.

1.5.10 Segmented Input Processing

Bisync devices transmit messages in segments of the size of the
line buffer hardware in the device (that is, the control unit). For a
remote 3270 CRT, for example, even though the terminal has an I/0 buffer
of U480 or 1920 characters, only 256 of those characters may be
transmitted from the line buffer in response to one READ. In this case,
such message segments are accumulated until an end-of-message or
end-of-transmission indicator is received. For other bisync devices,
this segment accumulation is optional, as it may be desirable to queue
each segment as a separate message. Segment accumulation may be forced
or prevented for a device type by a SETENV global or a BDEVICE parameter.
If segment accumulation is specified, the SETENV global &MAXINLN
specifies the maximum message length that can be generated before input
is halted. (Refer also to the LINEGRP macro, BUFNO and BUFL parameters.)

When segments are not accumulated, segmented input queuing via the
DDQ facility may be requested, as described in Dynamic Data Queuing

Facility.

1.6  BTAM FRONT END USER EXITS

Several user exits are provided within the Intercomm BTAM Front
End to allow installation-dependent processing. Exits are invoked with
a CALLIF macro. Standard linkage conventions are used. The registers
are set as indicated on entry. The routines must save and restore their

caller's registers and must be quasi-reentrant if they give up control
to the Dispatcher.

Any applicable Intercomm macro may be issued in the exit routine.
All routines execute as subroutines of the associated line handler,
except as indicated. Lengthy processing should be avoided in the 1line
handler subroutines, as it delays line activity.

The system DSECTs for the BTERM and BLINE are PTRDSECT and
PLNDSECT, respectively. They may be assembled into a user-written
assembler 1language subroutine by COPY statements. Because the first
part of the BLINE (PLNDSECT) expansion is a BTAM DECB, the USING
statement for the BLINE must specify USING IECTDECB,r. A DSECT for the
DECB is automatically generated within the copied PLNDSECT by use of the

IBM macro IECTDECB. This macro may be used alone, if the entire
PLNDSECT is not needed.
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1.6.1 BLHIN User Exit--USRXIN

A USRXIN user exit routine 1is called by BLHIN after message
assembly and before message header completion to allow modification to
the message header or reallocation of the message in a new area. This
is a point in the BLHIN program logic which is used by all BTAM line
handlers. See SNA Terminal Support Guide for the equivalent user exit
in a VTAM Front End environment. Although the verb may be changed, if
the BTVERB options HDR3270, LOCKEXE, RLSE or AUTOLOK were coded for the
original verb, they still apply to the input message. Only the MSGHUSR
and MSGHLEN message header fields may be changed. However, if the
HPRTY option (BTVERB macro) is coded for the original verb, MSGHUSR is
subsequently set to C'P'.

The USRXIN exit routine is called by BLHIN with the following
register parameters:

1. Register U4 contains address of input message

2. Register 10 = A(BTERM)

3. Register 11 = A(BLINE)

1.6.2 BTSEARCH User Exit--USRBTLOG

A USRBTLOG user exit is called by BTSEARCH after the verb is
verified, and if the verb is invallid or is a fast message switch
terminal-ID.

The USRBTLOG exit routine is commonly used to make an additional
log entry (MSGHLOG=X'F1') by capturing all input messages as they are
entered (after translation). The USRBTLOG exit routine may be used to
inspect the message only; neither modification nor reallocation is

allowed. - (A sample USRBTLOG to log input messages is provided on
SYMREL.)

Register 1 points to a parameter list which contains the address
of the input message (message header, followed by message data). If
the terminal is locked to a verb, that verb is already inserted into
the beginning of the message data (followed by the system separator).

The address of the associated BTERM, and the address of the
associated BLINE are in registers 10 and 11, respectively, at entry to
the exit routine. Logging may thus be 1limited to one or several
terminals only, or a specific line type only, based on terminal name or
BLINE indicators.

The released USRBTLOG exit may also be called by the VTAM Front

End (registers 10 and 11 point to the LCOMP and LUNIT areas,
respectively, of the input device).
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1.6.3  BLHIN/BLHOT User Exit--USRECRY

A USRECRY user exit routine is called by BLHIN or BLHOT prior to
error recovery logic for I/0O errors and for IBM 3270 error sense/status
messages. It is called for each error retry attempt. The USRECRY exit
routine may inspect the DECB (at the beginning of the BLINE) to
determine the cause of the error and may force an immediate TDWN by
setting the PTRWRERR field (a one-byte binary value) in the BTERM for
the terminal in error to the maximum number of errors permitted plus
one. (Refer to the BDEVICE macro MAXERR parameter.) PTRWRERR is the
only field that may be modified by the exit routine. A sample USRECRY
that snaps BLINE, BTERM, IOB and buffers is on INT.SYMREL.

Register 1 points to a parameter list containing A(BLINE) and
A(BTERM).

1.6.4  BMHOOO User Exit--INQEXIT

An INQEXIT user exit routine is called by BMHOOO prior to queuing
the input message for the Back End via MSGCOL. INQEXIT may be used to
inspect, modify, reallocate or free the message. If the exit routine
is coded to modify the message, only the MSGHTID, MSGHRSC, MSGHRSCH and
MSGHUSR fields may be modified. If the message 1s freed by the exit
routine, the parameter list should be set to zero.

Register 1 points to a parameter list containing the address of
the input message.

To execute as a 1line handler subroutine, INQEXIT requires

synchronous input queuing specified by coding SYNCIPQ=YES on the
BDEVICE macro.

1.6.5  TPUMSG/BDIAL User Exit--USRTDWN

A USRTDWN user exit routine is called by TPUMSG during terminal
TDWN processing. It is called after alternate terminal and poll list
reorganization processing, but before resetting terminal indicators and
error statisties recording. The exit is also called from BDIAL for
start/stop switched terminals at disconnect time. The exit routine may
be used to gather statistics on TDWN/disconnect processing for
applicable terminals.

Register 1 points to a parameter list which contains the address

of the associated BTERM, which may be examined, but not altered, by the
exit routine.
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1.6.6  TPUMSG User Exit--USRTPUP

A USRTPUP user exit routine is called by TPUMSG after terminal
TPUP processing is completed. The routine is called for both internal
and external TPUP processing and for all terminal types. The exit
routine may be used to gather statistics on TPUP requests.

Register 1 points to a parameter list containing the address of

the associated BTERM, which may be examined, but not altered by the
exit routine.

22



SPR 217 5/82

Chapter 2

THE IBM 3270 DISPLAY SYSTEM

Both the remote (leased line only) and local IBM 3270 Video
Display Systems are supported by the Intercomm BTAM Front End.

This chapter describes Intercomm-related requirements and the
operation of Intercomm-supplied software for use with the IBM 3270
Display System.

2.1 SUPPORTED COMPONENTS

Components of the IBM 3270 Display System supported are:
IBM 327x Control Units (leased and local)

IBM 3275 Controller (leased line only)

IBM 327x Display Stations

IBM 328x Printer Series

Selector Pen

Operator Identification Badge Reader

IBM 129 Card Reader/Punch Attachment (local and remote)

IBM System/34 in 3270 Emulation Mode

The GTE IS7800 is compatible with IBM 3270 support.

2.2  TRANSLATION REQUIREMENTS

For EBCDIC, Intercommm provides a table to translate lowercase
letters to capital letters (for input only). The table is required for
3270 terminals with typewriter keyboards. To use this table, COPY
TRAN3270, preceded by an equate statement and followed by a PMISTOP
macro, must be coded in the Translate Table Section of the Front End
Network Table as follows:

symbol EQU *
COPY TRAN32T70
PMISTOP
where symbol is the label specified in the TRSTBL parameter of the
BLINE macro.
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If transmission is not in EBCDIC, the TRSTBL parameter must
specify the label of an ASMTRTAB macro coded by the user. In this
case, both input and output translate tables are required. The CODE
parameter of the LINEGRP macro must also be coded.

2.3 ATTENTION IDENTIFICATION PROCESSING FACILITY

Each 3270 Program Attention key causes a unique hardware-
generated Attention Identification (AID) character to be transmitted.
If AID conversion is coded for the terminal, this character is analyzed
and the corresponding user-defined data string is prefixed to the input
data from the terminal (if any). Optionally the user-defined data
string can replace the input data from the terminal.

An Attention Identification Table (ATTIDTBL) is created by coding
AIDGRP macros, which define the AID values to be processed. The AIDGRP
parameter of the BDEVICE macro references one of the AIDGRP macros in
the ATTIDIBL. This AIDGRP macro, in turn, associates each AID
character to be converted with an AIDDATA macro. An AIDDATA macro
defines the actual data string to be inserted into the input message,
or to replace the incoming text. An AID Data Table (AIDDATA) is
created by coding the AIDDATA macros. Thus, the usage of Program
Attention keys can be made variable among terminals, depending upon the
BDEVICE macro referenced by a specific 3270 BTERM macro. If a BDEVICE
references no AIDGRP macro, the search of the ATTIDTBL is bypassed.
The AIDTRAN parameter of the BTVERB macro can also be used to force the
bypass of AID processing for a particular verb.

The user may code the AIDGRP and AIDDATA tables as a separate
member or include them in the Front End Network module. The format in
either case is as shown below:

AIDGRP ... First AIDGRP generates the CSECT ATTIDTBL

AIDGRP ... Last AIDGRP

PMISTOP ... PMISTOP required after last AIDGRP

ATIDDATA ... First AIDDATA generates the CSECT AIDDATA

DC Optional DC instructions immediately following each
. AIDDATA macro to build the data string

DC

AIDDATA ... Last numbered AIDDATA macro

ATDDATA END This must be the last AIDDATA macro coded; PMISTOP
automatically generated

END
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2.4 MESSAGE FORMATTING AND EDITING

2.4.1 Input Message Formats

An input message from a 3270 CRT" display terminal is passed to
the application subsystem (or the Message Mapping or Edit Utilities) in
one of two formats. This depends on whether or not the AID value or
cursor address are of use to the application.

If the AID value and cursor address are not desired for a
particular application, HDR3270=NO may be specified, or the HDR3270
parameter may be omitted from the associated BTVERB macro. The
_following is an example of the input format without the AID value and
cursor address:

intercomm header verbjdata.ceeec...@

where  $ represents the system separator character, and € represents an
EOB character (end of message).

If either the AID value or cursor address (referred to as the
3270 header) is to be included with the message, HDR3270=YES must be
coded in the associated BTVERB macro. The following is an example of
an input message with the 3270 header:

intercomm header  verb$AIDa/CURcc/data@

where:
$ represents the system separator character.
/ represents a NL.

@ represents an EOB character.

a represents the AID value in hexadecimal.

cc represents the cursor position bytes in 3270 notation. If
the AID is for an input message that does not contain a
cursor address (that is, no data has been read), a dummy
cursor address of X'4040' ("home") is provided.

In both cases the format of "data" depends on whether or not the
terminal is operating with formatted screen capabilities (that is, with
SBA addresses transmitted).



Chapter 2 SPR 217 5/82 The IBM 3270
Display System

2.4.2 OQutput Message Format

The 3270 output message format is to be constructed with a
five-character sequence (¢, wee, sba address) immediately following the
Intercomm Message Header, as follows:

Intercomm
ITEM: Message Header ¢ wWce  sba text8@
SIZE IN BYTES: 42 1 1 3 variable

where:
® c represents the Write command (F1, F5, TE).
wee represents the Write Control character.

sba represents the Set Buffer Address command, followed by a
two-character screen address.

® 0 represents the EOB character (X'26!).

This sequence may be provided in a message fully formatted by an
application subsystem. In this case the MSGHVMI in the message header
must be set to X'67' before the message is passed to FESEND. Messages
prepared by the Message Mapping Utilities are fully formatted, and
include this sequence. If the message is formatted by the Output
Utility, the CTCHAR parameter value coded for the associated BDEVICE
macro is inserted by the Front End, unless a report is used with the

ITEM macro, COMM and WCC parameters specified.

2.4.3 Back End Requirements

The following modules are required for 3270 terminal-dependent
use of the Edit and Output Utilities:

® EDIT3270

® 0UT3270--required if Output Utility formatting is used, or a
message with VMI=X'57' has New Line characters in the text to
be transmitted to a CRT.

® PMIVMIS6--required if the Output Utility is to process
VMI=X'56' messages.

These modules are described in the Utilities Users Guide.
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2.5 OPERATOR BADGE READER SUPPORT

Input from an IBM 3270 Badge Reader attachment may be processed
by wusing the 3270 Attention Identification coding facility (see
Section 2.6) for the associated 3270 display station. An AIDGRP macro
may be coded specifying CARD as the AID value, and pointing to an
AIDDATA string that specifies the verb for the subsystem which is to
process the Badge Reader input. The verb must be followed by the
system separator in the AIDDATA string. The verb (and separat<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>