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The first section of this book, How to Use This Book defines the audience for
which this programmer’s guide is intended, explains how the book is organized,

Preface

and suggests how the reader might best familiarize himself with its contents. The
chart below lists alphabetically the key words that are used throughout the book

to refer to other publications; accompanying the key words are the corresponding
title and order number to which the key words refer.

Key Words Used in

This Publication Title Order No.
Assembler IBM System/360 Operating System GC28-6514
Language Assembler Language
Checkpoint/Restart IBM System/360 Operating System GC28-6708
Planning Guide Advanced Checkpoint/Restart
Data Management IBM System/360 Operating System GC26-3746
Services Data Management Services
Job Control ‘IBM System/360 Operating System GC28-6704
Language JCL User’s Reference
Messages and Codes IBM System/360 Operating System GC28-6631
Messages and Codes
Operator’s Guide IBM System/360 Operating System GC28-6691
Operator’s Reference Manual
TCAM User’s OS TCAM User’s Guide GC30-2025
Guide
Principles of IBM System/360 Operating System GA22-6821
Operation Principles of Operation
Programmer’s Guide IBM System/360 Operating System GC28-6670
to Debugging Programmer’s Guide to Debugging
»

iii



iv

Supervisor and Data
Management Macro
Instructions

IBM System/360 Operating System
Data Management Macro Instructions

GC26-3794

Supervisor Services IBM System/360 Operating System GC28-6646
Supervisor Services and Macros

System Generation I[BM System/360 Operating System GC28-6554
System Generation

TCAM Concepts and OS TCAM Concepts and Facilities GC30-2022

Facilities

TCAM Level 4 TCAM Level 4 Component Release GC30-1007

Component Release Guide

Guide

TCAM PLM OS/MFT and OS/MVT TCAM Logic GY30-2029

TSO Command IBM System/360 Operating System GC28-6732

Language TSO Command Language Reference

TSO Guide IBM System/360 Operating System GC28-6698
TSO Guide

Utilities IBM System/360 Operating System GC28-6586

Utilities




Summary of Amendments

This revised edition incorporates the following programming information that
applies to OS Release 21.0 (Component Release 4 of OS/MFT and OS/MVT
TCAM):

« 2790 Data Communications System support.
¢ 3270 Information Display System support.

¢ 3670 Brokerage Terminal support.

« 7770 enhancements.

« BSC1, BSC2, BSC3 device types.

« Disk error handling.

« General Poll for 2260 and 3270.

« Reverse Interrupt (RVI) support.

« TOTE II On-Line Test facility (OLT).

« TSO/TCAM Mixed Environment and 3270 support.
« Macros changed:

DATETIME MSGFORM SETEOM
ERRORMSG MSGTYPE TERMINAL

FORWARD  ORIGIN TPROCESS
GET POINT TTABLE
INTRO PUT UNLOCK
INVLIST QACYION WRITE
LOCK QCOPY

LOCOPT SCREEN

« New macros:
COMMBUF QRESET

MHGET SLOWPOLL

MHPUT TYPETABL
« New operator commands:

GENPOLOFF GENPOLON

Also included are minor corrections and format changes throughout the publica-
tion that apply to maintenance support of OS/MFT and OS/MVT TCAM in OS
Release 21.0. The previous edition of this manual, GC30-2024-2, incorporated
the following information that applies to OS Release 20.7 (Component Release 2
of OS/MFT and OS/MVT TCAM):

« Defining logical messages (see Handling Logical Messages) .

« Concentrating and deconcentrating messages (see Appendix J ).

« Recovering from text errors in multiblock messages (see Mid-Batch Recovery ).

« Editing data across buffer boundaries (see the MSGEDIT functional MH
macro).

« Removing line-control characters on a count basis from incoming messages and
permitting variable-length reblocking of records for outgoing messages (see the
MSGFORM functional MH macro).

« Retrying to dial a switched station (see the RETRY functional MH macro).

« Determining how many complete messages are queued for the application
program (see the MCOUNT application program macro).

« Recording date and time that messages are received at the application program
(see the TPDATE application program macro).

¢ Including the IBM 3735 Programmable Buffered Terminal in a TCAM net-
work.

« Including the Attention Interrupt feature for the IBM 1050 and 2741 terminals.
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How To Use This Book

This book is a reference manual and coding guide for the system programmer who
must construct or modify a TCAM Message Control Program, or an application
programmer who must write a TCAM-compatible application program. Familiari-
ty with the overall concepts and structure of TCAM is assumed; a good way to
achieve this familiarity is to read the TCAM Concepts and Facilities publication.

The first seven chapters of the book are concerned with tasks you will encounter
in constructing a TCAM Message Control Program (MCP), such as defining
buffers, defining data sets, activating and deactivating an MCP, and actually
putting an MCP together. The eighth chapter tells how to make your application
programs compatible with a TCAM MCP. Following this is a chapter telling how
to use auxiliary services provided by TCAM, such as the checkpoint/restart
facility, the operator control capability, and the on-line test function. The final
chapter contains information that might be useful in planning and setting up an
actual teleprocessing system incorporating TCAM—including TCAM’s machine
and device requirements, a list of stations supported by TCAM, system-generation
considerations specific to TCAM, and directions for preformatting TCAM data
sets residing on disk.

Several appendixes containing special, helpful information for the system program-
mer are located in the back of this publi¢ation. They include macro instruction
formats, transmission-code charts, and aids for conversion from QTAM to
TCAM. Of particular interest to the system programmer is the appendix on
device-dependent considerations, which should be read before an.MCP is coded.
Throughout this publication, wherever a particular device dependency would
appear, a reference is made to this appendix instead of listing the individual
consideration. Appendix I contains macro descriptions and coding considerations
for the system programmer who incorporates the Time Sharing Option (TSO) in
his system; it is intended primarily for the programmer who designs his own TSO
message-handling facilities rather than use an IBM-supplied message-handling
routine for TSO applications. Appendix J contains macro descriptions and coding
considerations for the system programmer who incorporates a message concen-
trating device in his teleprocessing network.

As a first step in familiarizing yourself with this book, look over the table of
contents. This book is organized around user tasks, rather than around macros. In
defining buffers or terminal- and line-control areas, you must code operands of
several macros. If the book were organized around the macros, you would have to
look at each operand of each macro to determine which operands pertained to
buffer definition, which to terminal- and line-control-area definition, which to
incorporating a checkpoint facility, etc. Because the book is organized around
tasks, rather than macros, you are saved much of this work. For example, the
chapter Defining Buffers contains a checklist of those TCAM macro operands
having to do with buffer definition. One of the macros mentioned in this checklist
happens to be located in the chapter Activating and Deactivating the Message
Control Program , another is in the chapter Defining the MCP Data Sets ,a
third in the chapter Defining Terminal and Line Control Areas. By discussing
together those operands having to do with buffers in a section titled Defining
Buffers , the book saves you the trouble of having to locate these operands your-
self when you design and specify your buffers.
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In addition, the task-oriented organization facilitates retrieval of information: to
locate information on TCAM’s reusable disk queuing scheme you need only relate
reusable disk queuing to the task of defining the MCP data sets and look in the
table of contents under the chapter-heading Defining the MCP Data Sets.
Similarly, to locate information on TCAM'’s checkpoint facility, you need only
remember that this is a service facility and look under the chapter-heading Using
TCAM Service Facilities. Of course, this method of retrieving information by
relating it to tasks will work only if you are aware of the tasks we discuss. Each
chapter heading shown in the table of contents is the name of one such task.

References to other books appear in this publication in a shortened form; their
complete titles and order numbers appear in a table in the Preface .
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Writing the Message Control Program

What the Message Control Program Is

Functions of the MCP

The Message Control Program (MCP) is a set of routines that identify the telepro-
cessing network to the IBM System/360 operating system, establish line control
required for the various kinds of stations and modes of connection, and control
the handling and routing of messages in accordance with the user’s requirements.
Every teleprocessing system operated under TCAM requires one MCP.

The MCP serves as an intermediary between the remote stations, and between a
remote station and an application program. Device-dependent input/output
operations are performed by TCAM routines in the MCP, based on station and
line configurations of the system as specified in the operands of TCAM macro
instructions in the MCP.

An MCEP is coded using a group of TCAM macro instructions. Coding require-
ments and restrictions for a TCAM macro are identical to those for any other
assembler language macro instruction. Assembler language conventions for
coding continuations, comments, symbols, and the length, number, and format of
operands apply to all TCAM macros.

Depending on the requirements of the user, the TCAM MCP might perform any
of the following specific functions:

« Enable and disable communication lines.

« Invite terminals to transmit messages.

« Receive messages from terminals.

« Dynamically assign buffers to incoming messages.

« Handle messages on the basis of user-specified priorities.

» Perform message-editing functions for incoming messages. Among such
functions are the following: translating from the transmission-code to
EBCDIC code; deleting line-control characters; inserting time-received and
date-received information in the message header; recording the message on a
secondary storage medium (logging); inserting or removing user-specified data
in the header; maintaining a count of the number of messages received from
each station.

« Determine the appropriate destination queue for a message and route the
message to that queue.

« Queue the message on the appropriate destination queue.

« Place response messages generated by application programs on queues for
subsequent transmission.

« Retrieve messages from destination queues and prepare them for transmission
to stations.

« Perform message-editing functions for outgoing messages. Among such
functions are the following: placing time-sent and date-sent information in the
message header; placing an output sequence number in the header; inserting or
removing user-specified data in the header; logging the outgoing message on a
secondary storage device; maintaining a count of the number of messages sent
to each terminal; inserting line-control characters; translating the message from
EBCDIC code to the appropriate transmission code.
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« Take periodic checkpoints of the system. )
« Provide operator-to-system communications through system control terminals.

« Initiate corrective action when an error or unusual condition is detected.
« Cancel incoming messages containing errors.

« Reroute messages with erroneous header information to a special queue.
o Transmit error messages.

User Tasks in Writing the MCP

As a system programmer concerned with writing a Message Control Program, you
will be confronted with five basic tasks:

1. Defining the various terminal and line control areas used by the MCP;

2. Defining the buffers used by the MCP for handling, queuing, and transferring
message segments;

3. Defining the data sets referred to by the MCP;

4. Activating and deactivating the MCP data sets;

5. Defining the Message Handlers, the sets of routines that examine and process
control information in message headers, prepare message segments for forward-
ing to their destination, and route messages to their proper destinations.

In the next five chapters, we shall consider each of these tasks in detail.
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Terminology

Line Control

Defining Terminal and Line Control Areas

In constructing the Message Control Program, the user must provide control
information that identifies the remote stations, specifies their characteristics to the
system, and tells how they are to be handled by TCAM. This chapter describes
how this information is specified.

In the following discussion, the word computer refers to the central computer in
the TCAM system; this is the computer that contains the Message Control
Program. Remote terminals, as well as remote computers, are referred to as
stations .

A nonswitched line (also known as a leased or dedicated line) is one over which
connections between the computer and remote stations are continuously estab-
lished. A switched line (also known as a dial line) is one over which a direct
physical connection between the computer and a remote station must be estab-
lished by dialing for data transmission to occur.

A point-to-point line connects a single remote station to the computer. Switched
lines are considered to be point-to-point. A multipoint line connects two or more
stations to the computer. For lines to Binary Synchronous Communications
(BSC) stations, a line to one station is considered to be multipoint if multipoint
BSC data-link control is used on the line.

A contention line is one over which the computer and a station may vie for use of
the line. Either the computer or a station may ‘‘seize’ the line, thereby preventing
its use by another device on the line until after the device that gained control of
the line has transmitted its messages and relinquished control. All TCAM-
supported stations not assigned polling or addressing characters, except BSC dial
lines, are considered to be contention stations. A non-contention line is one for
which the computer, using certain user-specified information, determines which
station is permitted to enter or accept messages at any particular time.

The computer sends a message to a station and receives a message from a station;
sending and receiving are functions of the computer.

A station enters a message to be transmitted to the computer and accepts a
message transmitted to it from the computer; entering and accepting are functions
of a station.

Just as a computing system, with its variety of peripheral input/output equipment,
requires some means to coordinate the functioning of the various parts, the variety
of 1/0 equipment comprising a teleprocessing system requires a discipline to
effectively manage the flow of message traffic. A significant difference should be
noted, however. In a conventional computing system, the various I/0O devices are
at the service of the programmer; the requirements of his program and the charac-
teristics of the data to be processed largely determine which input and output
devices are to be activated and when. Moreover, the 1/0O devices are within reach
of the computer operator; he can intervene when a device malfunctions to correct
the condition or to assign a different device. In a teleprocessing system, on the
other hand, the central computer receives data at random from remote stations,
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and the operator at the central computer cannot exercise any direct control over
remote stations. He cannot, for example, correct a malfunctioning device at a
remote station.

A further distinction between a computing system and a teleprocessing system lies
in the handling of errors in data. With current techniques for transmitting data
over long distances, errors can be introduced into message data by unavoidable
transient line conditions, such as crosstalk and lightning strikes. Transmission
errors occur much less often in a computing system. A discipline for a telepro-
cessing system must detect transmission errors and, when possible, correct them
(as by retransmitting the message containing the errors). If the error cannot be
recovered from, its occurrence must be indicated to the user program so that
appropriate action can be taken.

The scheme of operating procedures and signals by which a teleprocessing system
is managed is called /ine control (for binary synchronous communications, the
term data-link control is often used). A line control scheme must consider the
functional characteristics and capabilities of the equipment and communication
lines comprising the system, as well as the operational requirements of the system.
Some specific factors that line control must consider are: How is contact to be
established between a sending and a receiving station? How is a message to be
directed to a specific station on a multistation line? What if two stations try to
send at the same time? What should be done if a station fails to respond to a
message?

Line control can be classified in two ways. The first way is by the transmission
technique (start-stop or BSC) used for the line under consideration. A set of
control characters and rules for their use is associated with each of these tech-
niques to effect the needed functions. Some of the control charactcis are used for
both start-stop and BSC transmission, while others are peculiar to one or the other
of the transmission techniques. For a discussion of these transmission techniques,
see the TCAM Concepts and Facilities publication.

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

While a given line-control scheme is identified in terms of transmission technique
and line configuration, differences may arise in the stations to be controlled and
by the presence or absence of certain features in the stations. For example, a
given line-control scheme may include the control characters needed to indicate a
transmission error and to request automatic retransmission, but some station
equipment using that line-control scheme may not be capable of error checking or
automatic retransmission. Generally speaking, all stations connected to a given
line must be designed to use the same line-control scheme, and where a certain
capability is provided by some stations but not by others, the capability cannot be
used.

It is not necessary for the TCAM programmer to specify the line-control scheme
to be used for a given line; this information is provided implicitly at system
generation time, at assembly time in the DCB macro instruction for the line group
of which the given line is a member, and in the TERMINAL macro instructions
for the stations on the line. The programmer must, however, have a general
understanding of line-control concepts to correctly structure that portion of his
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program involved in message transmission, and to decide intelligently how to deal
with line-control characters in his message.

For start-stop stations, the line-control characters recognized by TCAM are EOA
and EOB. For BSC stations, the line-control characters recognized by TCAM are
STX, ETB, and ETX. TCAM removes all of these line-control characters except
the EOT from incoming messages if the LC= operand of the STARTMH macro is
coded LC=0UT, and leaves them in incoming messages if the LC= operand is
coded LC=IN (except that line-control characters are always removed from
incoming messages in transparent mode). TCAM inserts line-control characters
into outgoing messages if the MSGFORM macro is coded in the outheader
subgroup of the Message Handler (MH) handling the outgoing message.

If the station that enters the message and the stations that are to accept it are
either all similar start-stop or all BSC, and if the user does not wish to change the
size of physical blocks of data in the message (if the message is divided into such
blocks by EOB or ETB line-control characters), then line-control characters may
be left in the message. If the originating and destination stations use different line
codes, then the CODE macro must be issued at appropriate places in the MH so
that TCAM can translate the message from the line code for the originating
station to EBCDIC, then to the line code for the destination station. TCAM’s
translation tables are set up so that line-control characters for an originating
station using one line code are translated into satisfactory characters in the line
code for the destination station, provided that both the originating and the desti-
nation stations are either similar start-stop or BSC devices.

If incoming data is being blocked to form logical messages, the LC=OUT operand
of STARTMH should be specified to remove line-control characters, and the
MSGEDIT functional MH macro should be used to remove EOT characters
included in the message.

Line control may be left in a message that is processed by a TCAM application
program; of course, the user code in the application program will have to take
account of line-control characters if they are left in the message.

For a message sent between a start-stop and a BSC station, whether directly or
through an application program, the conversion of line-control characters by
TCAM’s translation tables is less likely to be satisfactory. Figure 40 in Appendix
D is a chart showing the line-code equivalents of EBCDIC graphic and control
characters for each station supported by TCAM. This chart may be used to
determine the character to which TCAM’s translation tables will translate an
incoming character. For example, an incoming ETB character from a BSC station
using EBCDIC line code, if left in the message, will be translated to an EOB
character if TCAM’s 1050 translation table is used to translate the message from
EBCDIC to 1050 line code. (The translation table to be used by TCAM is
specified by means of the TRANS= operand of the line group DCB macro, while
the CODE macro causes translation to be performed and may be used to override
the translation table specified in the DCB.)

If the user switching messages between stations having different line codes is
satisfied with the equivalent characters provided by TCAM'’s translation tables,
and if he is satisfied with the size of the physical blocks (if any) in his message, he
may leave line-control characters in his message; otherwise, he should remove
line-control characters from the incoming message by specifying LC=OUT in his
STARTMH macro, and insert appropriate line-control characters in his outgoing
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message by coding a MSGFORM macro in the outgoing group of the Message
Handler handling the message.

Operands of MSGFORM permit the user to specify fixed outgoing blocking
factors, some of which may be overridden on a terminal-by-terminal basis. They
also permit him to specify variable-length blocking for outgoing messages. The
user specifies the number of subblocks for each block and the character that
delimits each subblock. The user who wishes to specify physical blocks of data
that differ in length within the same message may do so by inserting the appropri-
ate line-control characters in his outgoing message by coding the MSGEDIT
macro.

TCAM does not consider the ITB control character in BSC to be a line-control
character and does not remove it from incoming messages when LC=0UT is
coded in the STARTMH macro. The user may delete ITB characters by coding
the MSGFORM macro in the inblock subgroup. The MSGEDIT macro may be
used to remove and insert ITB characters, and the BLOCK = operand of the
MSGFORM macro may be used to specify a fixed interval at which ITB charac-
ters are to be inserted by TCAM into outgoing messages.

For BSC stations, another transmission variable involves the treatment of line-
control characters in a message. BSC messages may be transmitted in transparent
mode or in nontransparent mode.

The transparent mode is a type of BSC transmission in which message segments
may include certain normally restricted data-link control characters, which are
transmitted as ordinary data and not as functional control characters; the only
functional data-link control characters transmitted when a message is in transpar-
ent mode are those preceded by a DLE data-link character. Transparent mode is
useful in transmitting messages containing binary data, fixed- and floating-point
data, packed decimal digits, source programs, and object programs, because with
such messages the binary structure of a character may be the same as that for a
data-link control character.

When a message in transparent mode arrives at the computer, TCAM automatical-
ly removes the two initial line-control characters and all functional ETB and ETX
control characters. All DLE STX sequences are also removed, except those
immediately following an ITB. These characters are removed whether or not
LC=O0UT is coded in the STARTMH macro. If the user wishes to remove the
ITB, DLE, STX sequence, he may specify a MSGFORM macro in the inblock
subgroup of his Message Handler. If the user wishes to place a message in trans-
parent mode before sending it to a BSC station, he issues a MSGFORM macro
specifying SENDTRP=YES in the outheader subgroup handling messages for that
station.

In nontransparent mode , all line-control characters are treated as such, and line
control is handled as it is for start-stop stations.

In deciding whether to remove and insert line-control characters, and whether
messages to BSC stations are to be in transparent mode, the TCAM programmer
is concerned with line control at the character level. On a more general basis, he
must make decisions regarding those line-control functions used by TCAM to
establish contact between the computer and remote stations, and those functions
used to maintain an orderly flow of message traffic. The rest of this chapter
contains information to help him make and implement these decisions.
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Establishing Contact

Invitation

With TCAM, contact for the purpose of message transmission may be established
in several ways, depending upon the line configuration and the stations involved.
Contact is always established under the control of the central computer, which
performs (in the channel) a number of ‘‘set-up”’ or preparatory operations, which
are followed by either a Read or a Write operation on the line (except when the
set-up operations determine that the remote station is not free to enter or accept
data, in which case no message transmission occurs).

In this publication, when contact is established for the purpose of receiving data
from a station, the process is called invitation ; when contact precedes the sending
of data to a station, the process of establishing contact is called selection . Selec-
tion is performed when the central computer has a message to send to a station;
invitation is performed to give a station the opportunity to enter a message if it
has one ready (in some cases of invitation, the station initiates contact with the
computer to enter a message and the computer completes the invitation process).

There are two forms of invitation: contention (with or without identification
sequence exchange) and polling .

In a TCAM system either the computer or a station on a point-to-point conten-
tion line can “‘bid” for use of the line so that it can send a message to another
device. In some configurations, it is possible for both the computer and the
station to simultaneously bid for the line; when this happens, the computer and
the station are said to contend with each other (hence the name contention line).

For contention stations, invitation by TCAM means that TCAM gives the station
an opportunity to enter data, that is, TCAM ‘‘listens” on the line for a signal from
the station indicating that the station wishes to enter a message.

The alternative to contention involves having the central computer periodically
examine each active entry in an invitation list (discussed below) of remote stations
and invite each station to enter any input messages it has ready. Each station in
the list has a unique identifier, usually consisting of one or two characters that
cause that station, and no other, to respond. The process of contacting each
remote station in this manner is called polling , and the station identifiers are
called polling characters. Often, the first polling character identifies the station
and the second identifies a particular component of the station.

For polled nonswitched lines, TCAM commences invitation by polling the first
station listed in the invitation list for the line. (If the line is point-to-point, the
first will be the only station on it, and the invitation list for the line need contain
only one entry.) TCAM uses polling characters unique to each station to deter-
mine, station by station, whether there is a message to send. If a response is
negative, or if there is no response (that is, if the station is down), the polling
characters for the next station listed are sent; this process is repeated until a
station responds positively by entering a message. When there is no response, a
timeout will occur on the read response to polling. TCAM error recovery (ERP)
modules will gain control to retry the polling operation. This time-out is consid-
ered a temporary error, and TCAM will retry until either a response is received or
a STOPLINE is performed. To prevent system degradation due to high ERP
activity TCAM should not be started on a line for which a terminal will fail to
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respond. Such a station is permitted to enter any messages it may have ready for
the computer and may be sent any messages that are queued for it (see
Transmission Priority in this chapter for a discussion of when sending to a station
may occur relative to receiving). After all messages are entered, the computer
interrogates the next station in the invitation list. After all the active stations in
an invitation list for a given polled line have been invited to enter a message, a
delay (equal to the number of seconds specified in the INTVL= operand of the
DCB macro for the line group) may be observed to allow for sending before
polling is restarted at the beginning of the list; if this operand is omitted, no delay
occurs. The polling interval reduces unproductive polling on lines that are not used
continually.

For nonswitched polled lines, the computer initiates contact with the stations.
However, for switched lines the station may initiate the contact by successfully
dialing the computer. The polling function in this case consists only of sending the
polling characters to the station that initiates the contact. The station responds by
entering one or more messages. The computer sends the polling characters after
each message is received.

It is possible for the computer to dial some types of polled stations on switched
lines. The user may specify computer-initiated contact by coding certain operands
of the TERMINAL macro, discussed below. In this case, the polling characters
for the station are sent once contact has been established and all messages queued
for the station have been transmitted.

Constructing the Invitation List
A TCAM system maintains control of invitation by having an invitation list,
created by an INVLIST macro instruction, for each line.
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symbol

INVLIST

The INVLIST macro

« generates the invitation list for a line;

« specifies active and inactive invitation list entries;

« is required for each line in the system (though the same INVLIST macro may
be sufficient for more than one output-only line);

« is specified following the macros defining the terminal table.

« indicates whether TCAM is the master or slave in a contention situation on a
BSC device.

One INVLIST macro must be issued for each line in the system, with the excep-
tion of output-only lines to stations that do not use invitation sequences; a single
INVLIST macro is sufficient for all such output-only lines. The names of all
INVLIST macros for the lines in a line group must be specified, by ascending
relative line number, in the INVLIST= operand of the DCB macro for the line

group.

For each station on a line, the INVLIST macro creates an invitation list entry that
contains the invitation characters for the station (the polling characters for polled
stations, or the identification sequence assigned to TWX and switched BSC
stations using such a sequence). See Appendix G. Device-Dependent
Considerations , for particular invitation list specifications for the:

« 2260 Display Stations, both local and remote;

e 2740 Communications Terminal with the Station Control or Station Control
and Checking feature;

« BSC terminals;

e 2740 Communications Terminal with the Transmit Control or Transmit Con-
trol and Checking feature;

o« TWX terminals;

¢ 7770 Audio Response Unit, Model 3.

No invitation characters are present in entries for contention terminals not
assigned identification sequences.

INVLIST has the following format:

Name Operation Operands
symbol INVLIST ORDER=(entry,...)[,EOT=hexchars]
[,CPUID=addr][ MASTER=YES]

NO

Function: Specifies the name of the macro and of the invitation list for the line.
Default: None. This name must be specified.

Format: Must conform to the rules for assembler language symbols (see the
symbol entry in the Glossary ).

Notes: This name must be the same as the name specified by the INVLIST =
operand of the DCB macro for the line group containing this line.
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ORDER= (entry,...)

EOT=hex chars

CPUID=addr

Function: Specifies the invitation list entries for the line.

Default: None. For all output-only lines to stations having no ID sequence
assigned to them, specification optional. For all other cases, this operand must be
specified.

Format: The exact manner in which each entry is coded is described below. A
maximum of 200 entries may be coded.

Notes: For polled lines, there must be at least one entry for each station that can
enter messages on the line. Entries are specified in the order in which the stations
are to be invited to send messages.

Function: Specifies the EOT line-control character for the stations on this line.
Default: None. For lines to multipoint BSC stations, this operand must be
specified. For all other cases, this operand must not be specified.

Format: A single hexadecimal character, unframed, in the transmission-code
representation.

Notes: Appropriate EOT characters are as follows:

« for EBCDIC: 37
« for ASCII: 04
» for 6-bit Transcode: 1E

Example:
For a line to multipoint BSC stations using ASCII as their transmission-code, this
operand would be coded as follows:

EOT=04

where 04 is the ASCII transmission-code representation of the EOT control
character, in hexadecimal notation.

Function: Specifies the name of a field containing the ID sequence assigned to the
computer.

Default: None. For switched lines to stations using ID sequences, when the
computer is expected to exchange ID sequences with stations on the line when
calls are made, this operand must be specified. For all other cases, specification
optional.

Format: Must conform to the rules for assembler language symbols.

Notes: The field named by addr should consist of a length byte, specifying in
binary form the number of characters in the computer ID sequence, followed by
the ID sequence itself in line code. For more information on ID sequences, see
Switched Line to Stations Using ID Sequences below. This operand also
specifies the invitation message for audio terminals.

Example:
For a switched line to stations using ID sequences and EBCDIC line code, this
operand might be coded as follows:

CPUID=CPUNAME

Somewhere within the same area of addressability in the MCP the following field
might be defined:

CPUNAME DC X'04'
DC X'D5D6D3C1'
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MASTER=

YES
NO

%

Here, X‘04’ is the hexadecimal number of bytes in the rest of the field, while
X‘D5D6D3C1’ is the EBCDIC character sequence NOLA in hexadecimal nota-
tion.

Function: Specifies whether TCAM assumes the role of master or slave in point-
to-point, nonswitched contention situations. See Appendix G. Device-Dependent
Considerations for Binary Synchronous Communication (BSC) Terminals.
Default: NO

Format: MASTER=YES or MASTER=NO

Notes: MASTER=YES indicates that TCAM will continue to bid for the line in a
contention situation until the contention is resolved. MASTER=NO indicates
that TCAM will discontinue bidding for the line in a contention situation. This is
normal operation for point-to-point, nonswitched, contention stations as de-
scribed in TCAM Send and Receive Operations on a BSC Line in Appendix
G.

Each entry specified as a suboperand of the ORDER= operand consists of a
station or line name, an indicator that determines whether the station represented
by the entry is initially capable of entering messages, and a sequence of invitation
characters. This sequence of invitation characters is limited to 46 alphameric
symbols (23 hexadecimal bytes).

The station name must be the name of the TERMINAL macro for the station
being entered in the list.

The indicators to distinquish active from inactive entries are as follows:

+ indicates that the station represented by the entry is initially activated for
entering messages.

— indicates that the station represented by the entry is not initially activated
for entering messages.

Entries may be both activated or deactivated for entering, accepting, or both
entering and accepting, by means of various operator commands or by an ICHNG
macro issued in an application program. When polling is used as the method of
invitation, only stations that are activated for entering are polled.

Following the indicator in an entry are the invitation characters for the station.
These will be either polling characters or an identification sequence. Invitation
characters are generally assigned to a station when it is installed. For information
on whether a particular station can be assigned identification or polling characters,
consult the component description SRL for that type of station. Invitation
characters are specified in transmission-code representations converted to hexade-
cimal notation. (For conversion tables, see Appendix D .) Each group of invita-
tion characters in a list must be of the same length.

An invitation list entry might be coded as follows:
NYC+E40D

Here NYC is the name of an IBM 1050 terminal in New York City, + indicates
that this entry is active for entering messages, and E40D is the IBM 1050
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transmission-code representation of the polling characters B6 in hexadecimal
notation.

Because one operand of a macro is limited to 255 characters, TCAM provides a
facility to specify additional INVLIST entries if necessary. A comma placed as
the last character of the last entry field; that is,

INVLIST ORDER=(entry,entry,...entry,)

indicates a continuation of the macro. The next source statement would then be
coded

INVLIST ORDER=(entry,entry,...)

There is no limit (other than the maximum of 200 entries that may be specified)
on the number of continuation statements used.

The exact manner in which the INVLIST macro is coded depends upon the line
configuration and upon station features. The following paragraphs describe the
possible ways in which INVLIST may be coded.

Nonswitched point-to-point or multipoint lines to stations using polling characters
Issue one INVLIST macro for each such line, and code at least one entry for each
station (active and inactive) on the line. Each entry should include the terminal
name, the active or inactive entry indicator, and the polling characters assigned to
the terminal. If a terminal is to be polled more than once in one pass through the
invitation list, specify more than one entry for this terminal—the terminal will be
polled once for each active entry specified. To poll a specific component of a
terminal, specify the second polling character, which identifies that component.

Example 1:
The following INVLIST macro creates the required invitation list for a non-
switched multipoint line having three IBM 1050s as terminals.

LISTI INVLIST ORDER=(NYC+E40D,BOS+E20D,NYC+E40D,
PHI-E715)

TCAM uses the invitation list created by this macro to poll the IBM 1050 termi-
nals located in New York City (NYC), Boston (BOS), and (again) New York
City, in that order. The New York City terminal is polled twice as often as the
Boston terminal. The Philadelphia terminal (PHI) is inactive until activated by the
operator control facility or by an ICHNG macro issued in an application program.
E40D, E20D, and E715 are the IBM 1050 transmission-code representations of
the polling characters B6, A6, and CO, respectively, in hexadecimal notation. +
means the terminal is initially active; — means the terminal is initially inactive.

Example 2:

The following INVLIST macro creates the invitation list for a nonswitched
multipoint line having one BSC IBM 2780 and one BSC IBM 1130, using the
Auto Poll hardware feature.

LIST2 INVLIST ORDER=(BAL+C2F62D,DET+32C42D),
EOT=37
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TCAM uses the invitation list created by this macro to autopoll an IBM 2780
located in Baltimore (BAL) and an IBM 1130 located in Detroit (DET), in that
order. The transmission-code for the terminals being autopolled is EBCDIC; the
C2F6 and C4 are the hexadecimal-notation form of the EBCDIC representation
of the polling characters B6 and D, respectively. The 2D ending each entry is the
hexadecimal-notation form of the EBCDIC representation of the ENQ line-
control character, which must be included with all BSC polling sequences. The 32
in the Detroit entry is the hexadecimal-notation form of the EBCDIC SYN
character, used to pad the DET polling sequence to the length of the BAL se-
quence. The EOT= operand presents the hexadecimal form of the EBCDIC EOT
character; it must follow all entries in an INVLIST macro for autopolled terminals
using EBCDIC transmission code.

Switched lines to terminals using polling characters

Issue one INVLIST macro for each such line. Polling characters for all polled
terminals assigned to a switched line (by means of each terminal’s TERMINAL
macro, described below) must be identical. Since all terminals assigned to the
same line have the same polling characters, it is necessary to code only one
representative entry as the operand of the INVLIST macro for a line; this entry
names any one of the terminals assigned to the line, and gives the polling charac-
ters for all terminals assigned to the line. A + should be coded for each entry. If
a TERMINAL macro with the operand UTERM=YES is issued for the line, code
the name of that TERMINAL macro, rather than the name of a terminal, in the
representative entry.

Example:
The following INVLIST macro creates the invitation list for a switched line having
three polled IBM 1050 terminals (NYC, BOS, and PHI) assigned to it.

LIST3 INVLIST ORDER=(NYC+E40D)

Whenever one of the three terminals calls in (or is called), TCAM uses the polling
characters represented in hexadecimal notation by E40D to invite it to enter a
message. E40D is the IBM 1050 transmission-code representation of the polling
characters B6, in hexadecimal notation.

Note that only one of the three terminals is used to create the entry in the invita-
tion list. If this entry were inactive (that is, if — rather than + were coded), none
of the three terminals assigned to the line could enter messages.

Switched lines to stations using ID sequences

Issue one INVLIST macro for each such line. Code one entry for each ID se-
quence assigned to one or more stations on the line, and code the CPUID=
operand if the computer is assigned an ID sequence. Each ID sequence is entered
in its transmission-code representation, converted to hexadecimal notation. No
framing characters or quotes are used. A + should be coded for each entry.

If each station assigned to a switched line has its own unique ID sequence, then
one entry is coded for each station. Each entry consists of the station name, the
active or inactive entry indicator, and the ID sequence assigned to the station.
(See Example 1 below.)

If two or more stations assigned to a switched line share the same ID sequence,

then one entry is coded for each different ID sequence assigned to a station or
stations on the line. If a TERMINAL macro specifying UTERM=YES is issued
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for the line, then each entry consists of the name of the TERMINAL macro, the
active/inactive entry indicator, and an ID sequence. If no such TERMINAL
macro is issued, then each entry consists of the name of a representative station
using the ID sequence mentioned in this entry, the active/inactive entry indicator,
and an ID sequence. (See Example 2 below. For guidance on when to code a
TERMINAL macro using UTERM=YES, see the discussion of the TERMINAL
macro.)

If a switched station calls in and enters an ID sequence, TCAM uses the ID
sequence to establish the origin of messages entered by the station. If a switched
station (one that is assigned a non-unique ID sequence and that is represented by
an invitation-list entry specifying the name of a TERMINAL macro coded for a
line) calls in and fails to identify itself by means of an origin field in a message
header, the station will not receive any messages during the call because TCAM
does not know whose messages to send unless there are messages queued for the
line. If a switched station (one that is assigned a non-unique ID sequence and that
is represented by an invitation-list entry specifying the name of a representative
station using the ID sequence) calls in and fails to identify itself by an origin field
in a message header, during the call the station receives those messages queued for
the station named in the invitation-list entry, even if the calling station and the
station named in the invitation-list entry are two different stations.

If a switched station calls in and enters an ID sequence, TCAM searches for the
ID sequence in the invitation list associated with the line over which the station
called in. If the ID sequence is not found in an entry in the invitation list for this
line, TCAM conducts a search of the invitation lists for any lines in this line group
that have a higher relative line number than that assigned to the line over which
the station called in. TCAM searches these invitation lists according to ascending
relative line number until either the ID sequence is found in a list or the invitation
list for the highest-numbered line in the line group has been searched. If the ID
sequence is found, TCAM assumes that the station associated with that ID
sequence in the invitation list is the calling station, and maintains the connection.
If the ID sequence is not found, TCAM breaks the connection with the calling
station, thereby freeing the line.

Example 1:

The following INVLIST macro creates the invitation list for a switched line having
three IBM 2770 terminals (named NYC, BOS, PHI) assigned to it. Each of these
terminals is assigned a unique ID sequence; that for NYC is AA, that for BOS is
BB, while that for PHI is CC. PHI is not to be initially eligible for entering data.
The computer is assigned the ID sequence POK1. The stations use EBCDIC line
code.

LIST4 INVLIST ORDER=(NYC+C1C1,BOS+C2C2,PHI-C3C3),
CPUID=IDFIELD

Here C1C1, C2C2, and C3C3 are the EBCDIC transmission-code representa-
tions of the ID sequences AA, BB, and CC, respectively, in hexadecimal notation.
Somewhere within the same area of addressability in the MCP the following field
is defined:

IDFIELD DC X'04'
DC X'D7D6D2F1"
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Here, 04 is the hexadecimal length of the rest of the field. D7D6D2F1 is the
EBCDIC representation of the ID sequence POK1, in hexadecimal notation.

Example 2:

The following INVLIST macro creates the invitation list for a switched line having
six IBM 1130 stations assigned to it. Three of these stations are assigned the ID
sequence BATCHI, while the remaining three are assigned the ID sequence
BATCH2. The computer is assigned the ID sequence RAL. The stations use
EBCDIC transmission code. A TERMINAL macro with UTERM=YES speci-
fied, named RELLN3, has been issued for this line.

LIST5 INVLIST ORDER=( RELLN3+C2C1E3C3C8F1,
RELLN3+C2C1E3C3C8F2),
CPUID=IDADDR

Here, C2C1E3C3C8F1 and C2C1E3C3C8F2 are the EBCDIC transmission-
code representations of the ID sequences BATCH1 and BATCH2, respectively, in
hexadecimal notation. Elsewhere in the MCP the following field is defined:

IDADDR DC X'03"'
DC X'D9C1D3"

Here, 03 is the hexadecimal length of the rest of the field. D9C1D3 is the
EBCDIC transmission-code representation of the ID sequence RAL, in hexadeci-
mal notation.

Switched or nonswitched contention lines to terminals not assigned ID sequences

If only one station is assigned to the line, include the station name and the active
or inactive indicator in the entry portion of the macro. If more than one station is
assigned to the line, include the name of a representative station and the active or
inactive indicator in the entry portion of the macro. For IBM 2740 Basic and IBM
2780 stations for which equal priority is specified in the line group DCB macro,
include the station name and the active or inactive indicator in the entry portion of
the macro.

Example:
The following INVLIST macro creates the invitation list for a nonswitched line to
an IBM 2740 Basic terminal in New York City (NYC).

LIST6 INVLIST ORDER=(NYC+)

Output-only lines to stations having no ID sequences assigned to them

Issue one INVLIST macro to serve all such lines; the name of this macro should
be specified in the INVLIST= operand of the DCB macro for each output-only
line group. No operand is coded for this INVLIST macro. (Stations having ID
sequences assigned to them must appear as entries in the INVLIST macro for their
line, regardless of whether or not the line is output-only.)

Example:
The following INVLIST macro creates the invitation list for all output-only lines
to stations having no ID sequences assigned to them.

LIST7 INVLIST
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Selection

Selection is the process by which contact is established between the computer and
a station for the purpose of transmitting data from the computer to the station.

As is the case with invitation, there are basically two forms of selection. One of
these is used with contention stations (which may or may not be equipped with a
feature permitting identification sequence exchange), the other involves transmis-
sion by the computer of addressing characters (similar to polling characters) to a
station preparatory to sending the station a message. Response to the transmis-
sion of these characters indicates whether the terminal can accept the message.

The contention form of selection is similar to the contention form of invitation,
described above. When the computer has a message to send to a contention
station, it waits until the line is free of traffic and then seizes it; once it has control
of the line, the computer merely sends the message to the terminal.

When addressing characters are used in selection, the selection process is closely
related to the polling form of invitation, described above. That is, the flow of
messages to and from a station is controlled by the computer according to an
orderly scheme. The nature of this scheme is discussed in the section
Maintaining Orderly Message Flow. Addressing characters are defined in the
TERMINAL macro.

Constructing the Terminal Table

In selecting a station or application program, TCAM uses information provided by
TCAM macros at assembly time and stored in control areas. The control areas
used in selection all depend upon the terminal table. The terminal table consists
of blocks of information about each station and application program; each such
block is called a terminal entry.

There are eight types of terminal entries:

o A single entry in the terminal table defines a single station. A single entry is
created by a TERMINAL macro; one such entry must be created for each
station in the system that is not defined by a group or line entry (see below).

o A group entry represents a group of terminals on a line that have a group
addressing feature (whereby all terminals on a multipoint line recognize ad-
dressing characters, but only one of the terminals responds); specification of a
single set of addressing characters results in simultaneous transmission of a
message to all terminals in the group. If a terminal that is a member of a group
is also to be addressed individually, or is to be polled, it must be represented by
a single entry as well. A group entry is defined by a TERMINAL macro and is
for output only.

o A component entry defines a component of a station that may be addressed
individually—forexample, a card reader or a printer on an IBM 1050 station. If
more than one component of a station may be addressed individually, a compo-
nent entry may be required for each. A component entry is defined by a
TERMINAL macro.

o A line entry defines a switched line that is used for input or input/output
operations. The line entry is used to supply device characteristics for stations
that call in on a switched line before they identify themselves (by the origin
field in a message header, as checked by an ORIGIN macro in the Message
Handler), and for stations that call in and never identify themselves. The entry
is defined by a TERMINAL macro specifying UTERM=YES.

o A distribution list entry contains a list of pointers to single, group, cascade, or
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process entries. When a message or FORWARD macro contains the list name
as its destination code, TCAM sends the message by separate transmissions to
all stations indicated by the list. Each station on the list must have a corre-
sponding single or group entry in the terminal table. A distribution list entry is
defined by a TLIST macro.

« A cascade list entry contains a list of pointers to single, group, or process
entries. When a message or FORWARD macro contains the list name as its
destination code, the message is queued to be sent to that single valid station or
opened process entry in the list that has the least number of messages queued
for it. A valid station is one that is capable of accepting a message, and that is
on a line for which the line group data set has been opened. If more than one
valid station has the smallest number of messages queued, the message is
queued for the first in the list. If no station is valid or if all queues are of the
same length, the message is queued for the first station in the list. A cascade
entry is defined by a TLIST macro.

e A process entry represents an application program. One process entry must be
defined for each queue to which an application program can issue a GET or
READ and at least one must be defined for all PUTs or WRITEs from the same
application program. One open input or output DCB in the application pro-
gram is associated with each process entry. A process entry is defined by a
TPROCESS macro.

« A logtype entry represents a queue of complete messages for a logging medium.
A logtype entry is defined by a LOGTYPE macro.

The size, structure, and contents of the terminal table depend upon information
provided by the user through the TTABLE, OPTION, TERMINAL, TLIST,
TPROCESS, and LOGTYPE macro instructions. These macros are described in
this chapter.

Macro instructions defining the terminal table are coded as a group. For an

example of a coding sequence for a terminal table, see the chapter Putting the
MCP Together.
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TTABLE

symbol

LAST=name

MAXLEN=integer

OLTERM=n

The TTABLE macro

« defines the start of a terminal table;

« names the last entry in the table;

« isrequired as the first macro defining the terminal table;
« is issued only once.

An operand of TTABLE specifies the name of the last macro issued in the section
of code defining the terminal table; thus, TTABLE defines the beginning and end
of the terminal table coding section. The TTABLE macro must be followed
immediately by the macros defining the terminal table.

TTABLE has the following format:

Name Operation Operands
[symbol] TTABLE LAST=name[, MAXLEN=integer]
[,OLTERM=n]

Function: Specifies the name of the macro and the name of

the terminal name table (an internal table associated with the terminal table).
Default: None. Specification optional.

Format: Must conform to the rules for assembler language symbols (see the
symbol entry in the Glossary ).

Function: Specifies the name of the last entry in the terminal table (that is, the
name of the last TERMINAL, TLIST, or TPROCESS macro coded).

Default: None. This operand must be specified.

Format: Must conform to the rules for assembler language symbols.

Function: Specifies the number of characters in the name of the terminal table.
Default: None. Specification optional.

Format: An unframed decimal integer.

Maximum: 8

Notes: If this operand is omitted, the length of the last entry in the list is as-
sumed. The operand is not necessary if the lengths of all terminal table entry
names are the same, or if the last entry is the longest.

Function: Specifies the number of dummy terminal name table entries to be
allocated when using TOTE. See the description of TOTE in the section Using
TCAM Service Facilities.

Default: OLTERM=0. If zero dummy entries are allocated to TOTE, no remote
station can be the control terminal or the alternate printer.

Format: An unframed decimal integer.

Maximum: 255
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OPTION

The OPTION macro

o permits space to be reserved for an option field related to a station, component,
line, or application program;

« must be specified before any TERMINAL, TLIST, or TPROCESS macros;

« is optional among the macros defining the terminal table.

OPTION macros are issued as a group; in conjunction with the OPDATA=
operands of the TERMINAL and TPROCESS macros they define the option
table , a storage area containing option fields related to individual stations, compo-
nents, lines, or application programs. Access to the option fields is gained by
certain Message Handler routines that need source- or destination-related storage
in order to perform their functions. Among the MH macros that invoke routines
to gain access to the option fields are the following: STARTMH, INHDR,
INBUF, INMSG, OUTHDR, OUTBUF, OUTMSG, COUNTER, ERRORMSG,
FORWARD, LOCOPT, MSGLIMIT, PATH, and REDIRECT. To gain some
insight into the function of option fields, the reader should turn to the individual
discussions of these macros in the chapter Designing a Message Handler.
User-written routines can also gain access to information in an option field.

Taken together, the OPTION macros issued by a user define a complete set of
option fields; all or part of this set may be assigned to a particular station, compo-
nent, line, or application program by coding the OPDATA = operand of the
TERMINAL or TPROCESS macro (see the example below). An OPTION macro
merely gives an option field a name and describes the type and length of the field
in assembler language format; an area of storage is neither initialized nor actually
allocated for the field unless the field is specified for a particular station, compo-
nent, line, or application program by means of the OPDATA= operand of the
TERMINAL or TPROCESS macro. Up to 254 option fields, each of which may
be as large as 255 bytes, may be defined in an MCP by OPTION macros. All or
any part of the set of option fields may be allocated to each station, component,
line, or application program represented by a terminal-table entry. For the set of
option fields for a particular entry in the terminal table, the last option field must
be within 254 bytes of the first.

A new area of storage having the name and attributes specified by the OPTION
macro defining an option field is assigned to each station, component, line, or
application program whose TERMINAL or TPROCESS macro initializes that
field. Each TERMINAL or TPROCESS macro may initialize a field differently;
hence different stations, components, lines, or application programs may be
assigned option fields having identical names and attributes, but different con-
tents. This feature allows the user to tailor the functions of a macro gaining access
to an option field to meet the needs of a particular station, component, line, or
application program. For example, the COUNTER macro maintains a count of
messages or message segments received from or sent to a station. This counter is
located in an option field for that station. If the OPTION macro for this field is
named COUNT, and if the COUNTER macro names COUNT as the field in
which the counter should be maintained, then a separate counter will be main-
tained for each station that uses the OPDATA= operand of the TERMINAL
macro to initialize COUNT.

A macro coded in an inheader, inbuffer, or inmessage subgroup handling messages
entered by stations on a line gains access to the specified option field for the
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opfldname

typelength

station that entered the message being processed. (If the originating station is
unknown because it called in on a switched line and failed to identify itself, access
to specified option field for the line entry associated with this line is gained.) A {
macro coded in an outheader, outbuffer, or outmessage subgroup handling
messages destined for stations on a line gains access to the specified option field
for the station that is to accept the message being processed. A macro coded in an
outheader, outbuffer, or outmessage subgroup handling messages destined for an
application program, gains access to the specified option field associated with the
process queue to which the GET or READ macro that is moving this message to
the application program is directed. A macro coded in an inheader, inbuffer, or
inmessage subgroup handling messages being received from an application pro-
gram gains access to the specified option field for the process entry associated
with the DCB named in the PUT or WRITE macro.

OPTION has the following format:

Name Operation Operand

opfldname OPTION typelength

Function: Specifies the name of the option field.

Default: None. This name must be specified.

Format: Must conform to the rules for assembler language symbols (see the
symbol entry in the Glossary ).

Function: Specifies the type and length of the option field.

Default: None. This operand must be specified.

Format: Standard assembler language format (for example, H, CL8, AL3). All
assembler language codes may be used. However, B, C, P, X, and Z must be
coded with a length attribute (for example, CL5, BL4). Duplication factors are
not allowed; that is, ABC OPTION 3DLS5 is an invalid macro.

Notes: When the option field is used in conjunction with the FORWARD,
ERRORMSG, or REDIRECT macro, a character string of length n must be
specified, where n is the length in bytes of the data in the OPDATA= operand of
the TERMINAL or TPROCESS macros that initialize the fields.

If used with counter, typelength should be specified as H, since this macro requires
a halfword field on a halfword boundary.

If used with INBUF, INHDR, INMSG, OUTBUF, OUTHDR, OUTMSG, PATH,
or MSGLIMIT macros, typelength should specify a one-byte field (for example,
FL1, AL1). No boundary alignment is required.

If used with STARTMH, #ypelength will specify a one- or four-byte field, depend-
ing upon which STARTMH operand names the option field.

Points to remember:

« OPTION macros, if used, must be issued as a group and must immediately
follow the TTABLE macro.

o The order in which OPTION macros are arranged determines the order in
which initialization data must be specified in the OPDATA= operand of the

1N
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TERMINAL or TPROCESS macro. If a field specified by an OPTION macro
is not to be defined for a particular station, component, line, or application
program, then a comma should be coded in place of the data for this field in the
OPDATA= operand (but trailing commas should not be coded).

« OPTION macros should be arranged so as to prevent waste of storage space in
the option table. For example, if three OPTION macros are coded

AA OPTION FL1
AB OPTION CL4
AC OPTION H

the halfword specification for the AC field causes the assembler to perform
boundary alignment. Since the AC field may not already be on a halfword
boundary, one byte of storage area in the option table may be wasted for each
terminal for which these option fields are defined. To conserve storage space,
the above macros should be coded as follows:

AC OPTION H
AA OPTION FL1
AB OPTION CL4

If four OPTION macros are coded

BA OPTION F
BB OPTION CL1
BC OPTION H
BD OPTION CL1

two bytes of storage area in the option table will be wasted for each station
after the first for which these option fields are defined. To conserve storage
space, the macros should be coded:

BA OPTION F
BC OPTION H
BB OPTION CL1
BD OPTION CL1

e In coding an OPTION macro, the user must specify the type and length of the
option field to be generated. This information is contained in the discussion of
the individual macro that gains access to the option field.

Example:

In the following example, the TTABLE macro defines the beginning and end of
the terminal table section of the Message Control Program. The OPTION mac-
ros, which are a part of this section of code, define fields in the option table that
are used by the COUNTER, MSGLIMIT, REDIRECT, ERRORMSG, and PATH
macros.

TTABLE LAST=PROC
COUNT OPTION H
MSGLMT OPTION FL1
REDRECT OPTION CL3
ERRMSG OPTION CL4
PATHSW OPTION FL1

TTABLE defines PROC as the name of the last entry in the terminal table. The
OPTION macros define an 11-byte optional area for entries in the terminal table.
The optional area consists of five fields:
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o COUNT defines a halfword for decimal data to be used by the COUNTER
macro.

« MSGLMT defines one byte for decimal data to be used by the MSGLIMIT
macro.

« REDRECT defines a character string consisting of three bytes naming the
terminal; this data is used by the REDIRECT macro.

« ERRMSG defines a character string consisting of a four-byte terminal name;
this data is used by the ERRORMSG macro.

« PATHSW defines one byte for eight binary path switches to be tested by
various delimiter macros.

If the OPDATA= operand of a TERMINAL macro were coded
OPDATA=(0,0,NYC,PITT,3)

an 11-byte storage area would be set aside in the option table for use by MH
macros in handling messages to and from that terminal. The COUNT and
MSGLMT fields would initially contain 0, the REDRECT field would contain
NYC, the ERRMSG field would contain PITT, and the PATHSW field would
contain 3.

If the OPDATA= operand of another TERMINAL macro were coded
OPDATA=( , ,NYC,PITT)

a 7-byte storage area would be set aside in the option table for use by MH macros
in handling messages to and from that terminal. Only the REDRECT and
ERRMSG fields would be created.

Note that for an option field to be created for any particular terminal, two condi-
tions must be satisfied:

1. An OPTION macro defining the field must be issued.

2. The field must be initialized in the OPDATA= operand of the TERMINAL
macro for that terminal. If a comma is coded in place of a field in the
OPDATA= operand, no space is set aside for that field. If the OPDATA=
operand of a TERMINAL macro is omitted, no option fields are set aside for
that terminal.
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TERMINAL

The TERMINAL macro

« creates a single, group, or line entry in the terminal table;

« specifies the type of queuing to be used (that is, queuing by line or queuing by
terminal);

« specifies the addressing characters to be used in addressing a station;

« specifies when the computer is to initiate contact with switched stations;

« specifies how often the computer is to initiate contact with switched stations;

« designates secondary operator control stations;

« specifies initial data for the option table;

« specifies an alternate destination for messages sent to the station for which this
TERMINAL macro is issued;

« overrides the buffer size specified by the BUFSIZE= operand of the line group
DCB, for output only;

« specifies blocking factors to be used for inserting control characters in outgoing
messages destined for this station, when a MSGFORM macro is executed in an
outheader subgroup handling such messages;

« is required for each single or group station or line entry in the TCAM system.

The TERMINAL macro causes an EBCDIC name of a station or line, and infor-
mation associated with the station or line, to be included as an entry in the termi-
nal table. If a single station or component is involved, TERMINAL produces a
single entry in the terminal table. If a group of stations having the group address-
ing feature is involved, TERMINAL produces a group entry. If a line is involved,
TERMINAL produces a line entry.

One TERMINAL macro should be coded for:

1. Each station (whether switched or nonswitched) that can accept messages, and
for some terminals that can only enter messages (see Coding the TERMINAL
Macro for a Line below).

2. Each group of nonswitched terminals equipped with the group addressing
feature. Terminals can only accept messages under the group addressing
feature; they cannot enter messages. Each terminal in the group that can also
enter messages, or that can be addressed separately, must also be represented
by a single entry.

3. Each switched line to stations that do not uniquely identify themselves after
calling the computer.

For guidelines on coding the TERMINAL macro for a line and for a component,
see the next two sections of this chapter.

TERMINAL macros for stations on a line must be issued together, and the groups
of TERMINAL macros for each line in a line group must be in ascending relative

line sequence.

When TERMINAL macros are issued for the individual components of a station,
the macros for the components must immediately follow that for the station.
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See Appendix G. Device-Dependent Considerations , for particular specifications
for the

« 1030 Station;

« 2260 Display Station (remote);

« 2740 with Station Control or Station Control and Checking feature;
o 2740 with the Transmit Control or Transmit Control and Checking feature;
e 2740 Basic Terminal;

¢ 2740 Model 2 Communications Terminal;

e 2741 Communication Terminal;

o 2770 Data Communications System,;

e 2790 Data Communications System,;

o IBM 3270 Information Display System

« IBM 3670 Brokerage Communication System

« IBM 3780 Data Communication Terminal

« BSC stations;

« AT & T 83B2 stations.

TERMINAL has the following format:

Name Operation Operands

symbol | TERMINAL | QBY= {T}
L

,DCB=dcbname
,RLN=integer
,TERM=type
,QUEUES=form
[,LDIALNO=(chars }]
{NONE}
[,ADDR =chars]
[,LEVEL=(integer,...)]
[,CLOCK =time]
[,CINTVL =integer]
[, BUFSIZE =integer]
[,ALTDEST=entry]
[,BFDELAY =integer]
[,LNTBLKSZ=(blocksize,subblocksize)]
[,TBLKSZ =integer]
[,OPDATA=(data,...)]
[,RETRY =integer]

[,LLMD= {YES
NO
[ MB= { YES)

[, SECTERM {YES}]

[,FEATURE= (ATTN
NOATTN

[,COMP= YES } ]
NO
[, UTERM= } ]

f YES
__0
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symbol

= {

DCB=dcbname

RLN=integer

Function: Specifies

Default: None. This name must be specified.

Format: Must conform to the rules for assembler language symbols (see the
symbol entry in the Glossary).

Notes: This name can appear in an origin or destination field of a message
header. SYSCON may not be used.

If more than one TERMINAL macro is specified for the same buffered station (by
coding two TERMINAL macros, with different names, for the same station),
message segments may become intermixed during sending or receiving operations.
Furthermore, a text segment may be treated as a header segment. For these
reasons, coding more than one TERMINAL macro for the same buffered station
is not a recommended procedure, unless the TERMINAL macros are coded for
components rather than for the station itself.

Function: Specifies the type of message queuing

Default: None. This operand must be specified.

Format: T or L.

Notes: T specifies that outgoing messages are to be queued by station; that is, all
messages for a given station on a line are sent in priority order before any mes-
sages for other stations on that line are sent (except for 2770 stations for which
BFDELAY = is coded; messages are sent to these stations a buffer at a time). T
should be specified for switched stations, and must be specified for stations using
TCAM'’s buffered-terminal support or for a TCAM terminal that includes logical
messages. For a more complete discussion of queuing by station, see Maintaining
Orderly Message Flow in this chapter. L specifies that outgoing messages are to
be queued by line; messages for all stations on the line are sent on a first-ended
first-out basis within priority groups. If L is specified for stations on a switched
line, when contact is made with a station on that line, all messages on the queue
are sent to that station, regardless of what station they are intended for. For a
more complete discussion of queuing by line, see Maintaining Orderly Message
Flow in this chapter. This operand is ignored if the TERMINAL macro is coded
for a component or for a line (that is, the UTERM= operand of the TERMINAL
macro must either be omitted or must specify NO).

Function: Specifies the name of the data control block for the line group in which
the station is included.

Default: None. This operand must be specified.

Format: Must conform to the rules for assembler language symbols.

Function: Specifies the relative line number, within the line group, of the access
line over which the computer and the station communicate.

Default: None. This operand must be specified.

Format: An unframed decimal integer.

Maximum: 255

Notes: For a discussion of how relative line numbers are assigned, see DD
Statements for a Line Group. For a switched station on a line for which no
TERMINAL macro coded for a line is issued and for which no message priority is
used, any access line in the group may be specified. When the computer calls a
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TERM=type

QUEUES=form

station assigned to a switched line, it attempts to make the call using the line
whose relative line number is specified. If that line is unavailable, the line whose
relative line number is greater than that specified by integer is examined; this
process is repeated until a free line is found or until all lines in the group that have
relative line numbers higher than the integer specified for this station have been
examined. If all higher-numbered lines in the line group are unavailable, the
station is not dialed at this time. Dialing is postponed until a suitable line is
available.

If message priority is used for switched lines for which no TERMINAL macro
coded for a line is issued, this operand should be coded RLN=1.

Function: Specifies the terminal type.

Default: None. This operand must be specified.

Format: This operand may be replaced by any of the following values. 1030,
1050, 1060, 226L (2260 Local), 226R (2260 Remote), 226C (2260 Control),
2265, 274 A (nonswitched Basic 2740 Model 1), 274B (switched 2740 Model 1),
274C (nonswitched 2740 Model 1 with Station Control), 274D (nonswitched
2740 Model 1 with Station Control and Checking), 274E (switched 2740 Model 1
with Transmit Control and Checking), 274F (nonswitched 2740 Model 1 with
Checking), 274G (switched 2740 Model 1 with Checking), 274H (switched 2740
Model 1 with Transmit Control), 2741 (2740 Model 2 with Checking), 274]
(2740 Model 2 without Checking), 2741, 2760, 277A (polled 2770), 277B
(non-polled 2770), 278 A (polled 2780), 278B (non-polled 2780), 373 A (polled
3735), 373B (non-polled 3735), 7770, 113A (polled 1130), 113B (non-polled
1130), 202A (polled Model 20), 202B (non-polled Model 20), 83B3, 115A
(Western Union Plan 115A outstations on a nonswitched network), 3335 (AT & T
33/35 Dial), WITY (World Trade telegraph terminals), S36B (non-polled
System/360). 327C (3270 Remote Control), 327L (3270 Local), 327R (Remote
Clustered), 327S (3270 Standalone Remote), 367A (Polled 3670), 367C
(Broadcast 3670), BSC1, BSC2, BSC3.

BSC1, BSC2, and BSC3 are convenient ways of specifying a category of termi-
nals. BSC1 represents point-to-point, nonswitched terminals (113B, 180B, 202B,
373B, S03B, S36B). BSC2 represents point-to-point switched terminals (same
devices as BSC1). BSC3 represents multipoint terminals (113A, 180A, 202A,
2972 (2970 Terminal), 363A (3670 Terminal), 367A, SO3A, S36A (S/360).
Notes: The TERM= operand can be written either of two ways.

TERM=202A or TERM=BSC3

Function: Specifies

where the message queues are to be

maintained.

Default: None. This operand must be specified.

Format: DR, DN, MO, MN, or MR.

Notes: For a discussion of this topic, see Message Queues Data Sets.

If queuing is by terminal, this operand must be specified for all TERMINAL
macros for a station on the line. If queuing is by line, this operand must be
specified for the first TERMINAL macro coded for a station on the line, but may
be omitted for subsequent TERMINAL macros for stations on the line.
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~gre

DIALNO= ) chars
NONE

ADDR=chars

!

DR specifies reusable disk queues.

DN specifies nonreusable disk queues.

MO specifies main-storage-only queues.

MR specifies main-storage queues with backup on reusable disk.
MN specifies main-storage queues with backup on nonreusable disk.

If MO is specified, the distribution list, multiple routing, and REDIRECT facilities
should be used with care, since one extra buffer is required to accommodate every
destination other than the original destination.

If the form of data set specified by this operand does not correspond to a related
message queues data set specified in the DCB, TCAM terminates abnormally.

If MO, MR, or MN is specified, the MSUNITS= operand of the INTRO macro
must specify a nonzero integer; otherwise, the TERMINAL macro does not
assemble properly and an MNOTE is generated.

Function: Specifies the telephone number of the station.

Default: None. Specification optional.

Format: chars or NONE. chars is a decimal field with no framing characters.
Notes: This operand tells TCAM whether a station is on a switched or a non-
switched line, and it must be specified for switched stations. chars is the tele-
phone number of the station.

DIALNO=chars must be specified if the CINTVL= operand of this macro is
specified. DIALNO=NONE specifies that this station is on a switched line, but
the computer may not initiate calls to it. DIALNO=NONE must be specified if
the transmission control unit for the line over which contact is to be established
with the station does not have the Auto Call feature and should be specified if
Inward WATS lines are to be used to best advantage. The user also must specify
all optional features (for instance, Auto Call and Auto Answer) at system genera-
tion time for lines or their related terminals.

If this operand is omitted, the station for which this TERMINAL macro is coded
is assumed to be on a nonswitched line.

Function: Specifies the addressing characters for the station, or specifies the
end-to-end control sequence for switched or nonswitched point-to-point 2770 or
2780 stations.

Default: None. Specification optional.

Format: Unframed hexadecimal equivalent of the appropriate transmission-code
representation.

Notes: Addressing characters are used by the central computer to inform a
station that the computer wishes to send it a message. For information on the
addressing characters for a specific station, see the hardware manual for that
station.

If a station is assigned an ID sequence rather than addressing characters, this

operand is not coded; the ID sequence is entered in the invitation list (see the
discussion of the INVLIST macro).
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LEVEL= (integer,...)

CLOCK =time

CINTVL =integer

This operand must also specify the end-to-end control sequence for a point-to-
point 2770 or 2780 station. For information on the end-to-end control sequence,
see the appropriate hardware manual. The end-to-end control sequence is speci-
fied by writing the equivalent of the appropriate transmission-code representation,
and must be immediately preceded by the STX line-control character and immedi-
ately followed by the ETB line-control character.

Function: Specifies the permissible priority levels that may be used in the header
of a message destined for this station.

Default: None. Specification optional.

Format: Unframed decimal integer.

Maximum: 255

Notes: The levels must be specified in increasing order. For instance, if the
messages being sent to a certain station can have priorities of 1, 9, or 11, the
LEVEL= operand for this station would be coded LEVEL=(1,9,11). If queuing
is by line rather than by terminal, the priority levels specified in the first
TERMINAL macro coded for a station on the line will apply to all stations on that
line; in this case, the LEVEL= operand of subsequent TERMINAL macros for
the same line is ignored.

For more information on message priority, see the discussion of the PRIORITY
macro and Message Priority and Queuing in this chapter.

Function: Specifies the time of day that the computer should initiate contact with
a switched station.

Default: None. Specification optional.

Format: Two decimal integers for the hours, immediately followed by two
decimal integers for the minutes. Framing characters may not be specified.
Maximum: 2359 (that is, 23 for the first field, 59 for the second).

Notes: If this operand is specified, CINTVL= must be omitted and DIALNO=
must specify the dial digits to be used. If CLOCK= and CINTVL= are both
omitted, the computer does not periodically initiate contact with this switched
station. When CLOCK = is specified, the only time that the switched station will
be sent messages is when the computer initiates contact with it (at the time of day
specified by this operand). If the station calls in at any time other than that
specified by this operand, it may enter messages but will not be sent any messages
by the computer (except that a station locked to an application program will get its
lock responses). This operand is used to take advantage of low toll times. If there
are no messages queued for the station at the appropriate time, TCAM will dial
the station and invite it to enter messages.

Function: Specifies the number of seconds following which the computer should
initiate contact with a switched station, if neither the station nor the computer
called the other during this period.

Default: None. Specification optional.

Format: Unframed decimal integer.

Maximum: 65535

Notes: The interval is restarted at the termination of each call from the station,
or when the computer calls the station to send its messages. If CINTVL= is
specified, DIALNO= must also be specified, and CLOCK= must be omitted.
The first interval starts when the line group data set for this line is opened. This
operand can be used to take advantage of Outward WATS.
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T

BUFSIZE=integer

ALTDEST=entry

BFDELAY =integer

Function: Specifies the buffer size, in bytes, for outgoing messages destined for
this station, and overrides the BUFSIZE = operand of the line group DCB macro.
Default: None. Specification optional.

Format: Unframed decimal integer greater than 35.

Maximum: 65535

Notes: 1If this operand is omitted, the buffer size specified in the line group DCB is
used.

Function: Specifies the alternate destination to which a message on a reusable
disk queue is sent at the time the zone containing the message is serviced for
reuse.

Default: None. Specification optional.

Format: Must conform to the rules for assembler language symbols, and specify
the name of any single, group, or process entry in the terminal table capable of
accepting messages. Framing characters must not be specified.

Notes: See Reusable Disk Queues for a description of servicing for reuse. When
the destination queue defined by a TERMINAL macro is reorganized, unsent
messages on the queue are placed on the destination queue specified by the
ALTDEST= operand. ALTDEST= may specify the original destination as well
as any other valid destination. If the ALTDEST= operand is omitted, messages in
a reusable disk queue may be written over and lost to the system with no error
indication being made. This operand is ignored unless either QUEUES=DR or
QUEUES=MR is specified in this TERMINAL macro.

Function: Specifies the number of seconds of delay to be used before another
message block is sent to a buffered station (to avoid sending another message
block while the hardware buffer is still emptying the previous block of data).
Default: None. Specification optional.

Format: Unframed decimal integer.

Maximum: 65535

Notes: integer should specify the average time needed to empty the hardware
buffer. This may be computed from the number of characters in the hardware
buffer and the rate at which characters are transferred from the buffer to the
terminal component.

This operand must be coded for IBM 2740 Model 2 and multipoint IBM 2770
stations and must not be coded for any other station. For information on
TCAM’s buffering feature, see Transmission Priority for Nonswitched Polled
Stations Using TCAM’s Buffering Feature in this chapter.

The BFDELAY = operand must either be included in all TERMINAL macros for
stations on the same line, or omitted from all TERMINAL macros for stations on
the line. When this operand is coded, queuing by station and send priority should
also be specified. If stations using a buffer delay are intermixed with nonbuffered
stations on the same line (this can be done because BSC stations are compatible),
BFDELAY =0 should be specified in the TERMINAL macros for the nonbuffered
stations. The BFDELAY = operand should not be specified for start-stop or BSC
stations on switched or point-to-point lines.
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NTBLKSZ=(blocksize, subblocksize)

Function: Specifies blocking factors for outgoing messages in nontransparent
mode directed to this station.

Default: None. Specification optional.

Format: Unframed decimal integer.

Maximum: For blocksize , 65535. For subblocksize , 255.

Notes: blocksize is the number of bytes in each block of data in nontransparent
mode for messages directed to this station, when the MSGFORM macro is coded
in the outheader subgroup handling these messages.

blocksize is used when LC=0UT is specified in the STARTMH macro to indicate
where EOB or ETB line-control characters are to be inserted in outgoing mes-
sages. If a block size of 100 were specified, an EOB or ETB would be inserted
after every 100 characters in the message, provided that the message were handled
by an outheader subgroup that contains a MSGFORM macro. The value specified
here may be overridden by coding the BLOCK = operand of the MSGFORM
macro; if the blocksize suboperand is omitted from the TERMINAL macro,
MSGFORM may still be used to specify the blocking factor. The character
inserted is not considered part of the block.

subblocksize is the number of bytes in each subblock of data in nontransparent
mode for messages directed to this BSC station. It is used when LC=OUT is
specified in the STARTMH macro to indicate where ITB line-control characters
are to be inserted in outgoing messages. If a subblock size of 100 were coded, an
ITB would be inserted after every 100 characters in the message, provided that
the message were handled by an outheader subgroup that includes a MSGFORM
macro. The value specified here may be overridden by coding the SUBBLOCK =
operand of the MSGFORM macro; if the subblocksize suboperand is omitted
from the TERMINAL macro, MSGFORM may still be used to specify the number
of bytes per subblock. The ITB inserted is not considered part of the block.
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TBLKSZ=integer
Function: Specifies the number of bytes in each block of data for outgoing
messages in transparent mode.
Default: None. Specification optional.
Format: Unframed decimal integer.
Maximum: 65535
Notes: The appropriate line-control sequence is transmitted after each number of
bytes of data specified by integer , provided that the MSGFORM macro is coded
in the outheader subgroup handling this message, and provided that
SENDTRP=YES is coded in MSGFORM. The value specified here may be
overridden by coding the BLOCK= operand of the MSGFORM macro. If the
TBLKSZ= operand is omitted from the TERMINAL macro, MSGFORM may
still be used to specify the blocking factor for outgoing messages in transparent
mode.

OPDATA=(data,...)
Function: Specifies the actual data to be inserted in the set of option fields
assigned to this station (see the discussion of the OPTION macro), and also
specifies which option fields are not to be created for this station.
Default: None. Specification optional.
Format: The maximum length and type of data specified for each option field
must correspond to the length and type specified by the OPTION macro that
defines the field, and the order in which the data for each field is specified must
correspond to the order in which the OPTION macros are specified. Framing
characters are not used.
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Notes: When specifying option fields for a particular station, the user may omit
the last several option fields defined by OPTION macros by merely closing the
parenthesis after the data for the last field he wishes to define. A comma is used
to:

1. Delimit the data for each field;

2. Indicate that no data is specified for the first or an intermediate field defined by
an OPTION macro;

3. Indicate that the OPDATA operand is to be continued (if specified immediately
preceding the right parenthesis—see note below).

The user must specify either data and a comma, or a comma alone for the first and
each intermediate field (except the last) that is specified by an OPTION macro
(with one exception—see the note below). A comma alone is coded if a field
other than the last is not to be defined for this station. If the last field is not to be
defined, no data is coded for the field and the comma is also omitted. Framing
characters (X or C and quotes) are not coded.

Example:
Assume that four OPTION macros have been coded. If the user wants to specify
all four fields for a particular station, line, or application program, he would code
the OPDATA = operand of the TERMINAL or TPROCESS macro as follows:
,OPDATA=(field1,field2,field3,field4)
where fieldl , field? , field3 , and field4 represent the actual initial data to be
inserted into each of the four option fields. If only fieldl and field4 are to be
implemented for this station, line, or application program, the user would code
,OPDATA=(field1,,,fieldd)
If only fieldl , field? , and field3 are to be implemented, the user would code
,OPDATA=(field1,field2,field3)
If only fieldl is to be implemented, the user would code
,OPDATA=(field")
Because one operand of a macro is limited to 255 characters, TCAM provides a
facility to specify additional OPDATA= parameters if necessary. A comma
placed as the last character of the OPDATA = operand—that is,

,OPDATA=(data,data, ...data, )

indicates a continuation of the OPDATA = operand. The next source statement
would then be coded

symbol TERMINAL OPDATA=(data,...)

where symbol is the name specified on the TERMINAL macro that specified the
continuation.

There is no limit (other than the number of option fields defined) on the number
of continuation statements that may be used.
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RETRY =integer

LMD= § YES
NO

MB={YES

NO

j

j

Function: Specifies the maximum number of times the CPU is to retry dialing a
switched station.

Default: None. Specification optional.

Format: Unframed decimal integer greater than zero.

Maximum: 255

Notes: This operand is required if the RETRY macro is specified in the inmessage
subgroup. This TERMINAL macro also must specify the DIALNO= operand and
either the CLOCK= or the CINTVL= operand.

A HOLD macro with bit 26 specified in the mask should be coded in the outmes-
sage subgroup so that no messages will be lost if the retry count is reached without
the CPU having initiated contact with the switched station. However, if the
CLOCK= operand is specified, the user must assure that messages are released
before the specified time expires again in order for them to be sent to the station
when the time does expire.

Function: Specifies whether individual logical messages entered by this station
may be included in multiple physical transmissions.

Default: LMD=NO

Format: YES or NO

Notes: YES indicates that any individual logical message entered by this station
may be in more than one transmission sequence (that is, if part of a logical
message is entered in a transmission sequence, the remainder of the message may
be included in the station’s next transmission sequence—two or more transmission
sequences may be used to enter this message). This allows an incoming logical
message to be larger than the physical limitations imposed by the source station.
No intervening data may be included between the beginning and the end of the
logical message. YES must be coded if this station is a 2715.

If this operand is omitted, or if NO is specified, logical messages entered by this
station must be entered in their entirety in a single transmission sequence.

Logical messages are discussed in Handling Logical Messages in the chapter
Defining the Message Handler.

Function: Specifies whether mid-batch recovery is to be performed when a
permanent text error is encountered in a multiblock message to or from a station.
Default: MB=NO

Format: YES or NO.

Notes: YES indicates that mid-batch recovery is to be performed. If NO is
specified, or if this operand is omitted, an entire message is canceled when a text
error is encountered.
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NOATTN

FEATURE= { ATTN }

SECTERM=) YES
NO

COMP= ( YES
NO

}

}

For incoming operations, the STARTMH macro must specify STOP=YES, and
the inmessage subgroup must contain a CANCELMG macro that specifies
LEVEL=BLK.

For outgoing operations, also include the LEVEL=BLK operand on the HOLD
macro and the QBY=T operand on the TERMINAL macro.

MB=YES is the default for both switched and buffered stations; the MB=
operand need not be specified for a switched or buffered station. Queuing by
terminal is required for mid-batch recovery on both input and output operations.

Function: Allows for the disposition of CPU transmission interrupted by IBM
1050 and IBM 2741 terminals.

Default: FEATURE=NOATTN Specification of this operand is optional.
Format: ATTN or NOATTN.

Notes: ATTN or NOATTN may be specified for both the IBM 1050 and the IBM
2741 terminals equipped with an attention key. If ATTN or NOATTN is speci-
fied for a terminal other than a 1050 or 2741, the entry is ignored.

ATTN specifies that the station receiving data from the CPU can interrupt the
CPU during the transmission. The user can provide for the disposition of the
interrupted message by using functional macros in his MH. If this entry is omit-
ted, and if the attention key is active for this station, interrupted CPU transmis-
sions are handled as errors with no recovery for the interrupted message.

Function: Specifies whether this station may be considered a secondary operator
control station.

Default: SECTERM=NO

Format: YES or NO.

Notes: If YES is specified, operator commands will be recognized, acted upon,
and the appropriate response returned to the station. The station for which
SECTERM=YES is specified must be on a nonswitched line and must be able to
both enter and accept messages. If a station other than the system console is to be
the primary operator control station, SECTERM=YES must be specified for that
station’s TERMINAL macro.

Function: Specifies whether or not this TERMINAL macro is being used to define
a component of a station defined by another TERMINAL macro.

Default: COMP=NO

Format: YES or NO.

Notes: If this operand is coded COMP=YES, then the TERMINAL macro is for
a component. If the operand is omitted or COMP=NO is coded, then the macro

is not for a component.

For guidelines on coding this operand, see Coding the TERMINAL Macro for
a Component in this chapter. (‘
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UTERM= {

YES
NO

}

Function: Specifies whether or not this TERMINAL macro is being used to define
a line entry in the terminal table.

Default: UTERM=NO

Format: YES or NO.

Notes: If this operand is coded UTERM=YES, then the TERMINAL macro is

for a line. If the operand is omitted, or if UTERM=NO is coded, then the
TERMINAL macro is either for a station or a component—if coded for a station,
this TERMINAL macro also must specify the QBY = operand.

For information on coding this operand, see Coding the TERMINAL Macro
for a Line in this chapter.

Coding the TERMINAL Macro for a Component

If the COMP= operand of a TERMINAL macro is coded COMP=YES, then the
TERMINAL macro is one defining a component of a station defined by another
TERMINAL macro. A TERMINAL macro need be issued for a component only
if messages may be directed to more than one component of a station by means of
appropriate addressing characters. If addressing characters are not used, a
TERMINAL macro for a component is unnecessary. If a message can be sent to
only one component of a terminal assigned addressing characters, that component
may be specified by coding the appropriate addressing characters in the ADDR=
operand of the TERMINAL macro for the terminal. For an IBM 1050 terminal
assigned addressing characters, for example, the second addressing character
identifies the component that is to receive the message. If only one component is
to receive messages, that component’s selection character may be entered as the
second addressing character in the ADDR= operand of the TERMINAL macro
for the terminal, and no TERMINAL macro need be issued for the component. If
more than one component of a station is to be specifically addressed by means of
addressing characters, then one or more component TERMINAL macros must be
issued; these should immediately follow the TERMINAL macro for the station to
which the components belong.

The following operands of the TERMINAL macro are meaningful if the macro is
issued for a component:

ADDR=chars
specifies the addressing characters for this component.
ALTDEST=entry

specifies the alternate destination to which a message on a reusable disk queue is
sent at the time the zone containing the message is serviced for reuse (see
Reusable Disk Queues for a description of this servicing). Any terminal, compo-
nent, or process entry for a device capable of accepting messages may be speci-
fied. If the operand is omitted, messages in a reusable disk queue may be written
over and lost to the system with no error indication being made.

Defining Terminal and Line Control Areas 37



SECTERM= 3 :IFéS %

Specifies whether replies to operator commands entered at this station are to be
sent to this component. If so, this component must be represented in the invita-
tion list for this line. If the station is polled, the operator command must have
been entered in response to polling characters associated in the invitation list with
an entry having the same name as the name of this terminal entry. (However, the
two entries having the same name need not refer to the same device—the polling
characters could poll a card reader, for example, while the addressing characters
might address a printer).

NTBLKSZ = (blocksize,subblocksize)

specifies blocking factors for outgoing messages in nontransparent mode directed
to this station. blocksize and subblocksize have the same meanings as those
described above in the discussion of the TERMINAL macro for a station.

TBLKSZ=integer

specifies the number of bytes in each block of data for outgoing messages in
transparent mode directed to this component. This operand is similar to the
TBLKSZ= operand for the TERMINAL macro for a station, described above,
and may be overridden by coding the BLOCK = operand of the MSGFORM
macro, and specifying SENDTRP=YES in MSGFORM.

BUFSIZE=integer

P

overrides the buffer size specified by the BUFSIZE= operand of the line group

DCB macro, but only for buffers containing outgoing messages destined for this
component. If this operand is omitted, the buffer size specified in the line group
DCB macro is used.

OPDATA=(data,...)

specifies the actual data to be inserted in the set of option fields assigned to this
component (see the discussion of the OPTION macro), and also specifies which
option fields are not to be created for this component. The description of the
OPDATA= operand of the TERMINAL macro for a station also applies to the
OPDATA= operand of the TERMINAL macro for a component.

COMP= %§ES§

specifies whether this TERMINAL macro is for a component. COMP=YES
indicates that this TERMINAL macro is for a component.

Coding the TERMINAL Macro for a Line

A TERMINAL macro whose UTERM= operand is coded UTERM=YES causes
information to be included in the terminal table for a line to switched stations that
do not uniquely identify themselves when calling the computer.

As a general rule, a switched line should have its own TERMINAL macro if any d

stations that do not always uniquely identify themselves call the computer on that
line. If all stations calling in on a switched line always uniquely identify them-
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selves, no TERMINAL macro is required for that line. The following considera-
tions apply when deciding whether a particular switched line requires its own
TERMINAL macro (see also Figure 1, which summarizes these considerations).

1. A TCAM audio line (that is, a line connected to an IBM 7770 Audio Response
Unit, Model 3) requires its own TERMINAL macro.

2. A switched line to BSC stations that are all assigned unique ID sequences does
not require its own TERMINAL macro. For such a line, the user should enter
each station’s name and ID sequence, and the CPU ID sequence, in the appro-
priate operands of the INVLIST macro for the line (see the discussion of the
INVLIST macro).

3. If none of the stations on a line ever dial the computer, the line needs no
TERMINAL macro. Terminal names and invitation characters are coded in the
INVLIST macro (see the discussion of the INVLIST macro).

4. For a switched line to stations other than those described in (2) and (3) above,
code a TERMINAL macro specifying UTERM=YES unless all messages
entered by stations on the line have origin fields in their message header and
are processed by a Message Handler subgroup containing an ORIGIN macro
(see the discussion of the ORIGIN macro). For lines to stations that enter only
messages having origin fields, see (5). When a TERMINAL macro is coded for
a line, the name of the macro is entered together with the invitation characters
for stations on the line in the appropriate operand of the INVLIST macro for
the line (see the discussion of the INVLIST macro).

5. For a switched line to stations other than those described in (2) and (3), if all
messages entered on the line have valid origin fields in their message headers
and are processed by a Message Handler subgroup containing an ORIGIN
macro, then a TERMINAL macro may be specified for that line at the option
of the user. If the TERMINAL macro is specified, the user must enter its name
as part of the entry operand of the INVLIST macro for the line; otherwise the
name of a TERMINAL macro for a station on the line is entered as part of the
INVLIST entry. In either case, one INVLIST entry is coded for each series of
invitation characters used by a station on the line (see the discussion of the
INVLIST macro).

In order to decide whether to code a TERMINAL macro for a line under Case 5,
the user must first understand the function of the ORIGIN macro and the origin
field of the message header (discussed in the chapter Designing the Message
Handler ) and must also understand the function of the OPTION macro (discussed
in the present chapter). Then he should consider the following paragraphs.

The TERMINAL macro has an optional OPDATA= operand. If a TERMINAL
macro is coded for a switched line, when a station on that line dials the computer,
access is gained to the option fields associated with the line entry, and these fields
are possibly modified by Message Handler macros until an ORIGIN macro is
encountered in the Message Handler. In addition, messages may be routed to the
line entry; any station calling in will receive these messages until it is identified by
an origin field checked by an ORIGIN macro.

The ORIGIN macro establishes the identity of the calling station; once identity
has been established, the option fields associated with the terminal entry for the
station calling in are made available and possibly modified by Message Handler
macros, and messages queued for the station are sent to it in the manner described
in the section Transmission Priority in Defining Terminal and Line Control
Areas .
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Figure 1. Determining whether a TERMINAL Macro Should Be Coded for a Switched Line

Thus, if a user assigns no option fields to the stations on a switched line, or if he
does assign option fields but issues his ORIGIN macro in the Message Handler
subsections handling incoming messages before he issues any macros that modify
option fields, he is safe in omitting the TERMINAL macro for that line (but he
may code the macro if he wishes to direct messages to any station calling in on the
line). Otherwise, a TERMINAL macro specifying UTERM=YES should be
coded for the line. All TERMINAL macros for lines in a line group must be
arranged according to ascending relative line number. The TERMINAL macro
for a particular line must immediately precede all TERMINAL macros for stations
on that line.

Example:
The TERMINAL macros for three switched lines in a line group, where each line
has three terminals associated with it, would be arranged in the following order:

« TERMINAL macro for relative line 1 (UTERM=YES)
« TERMINAL macro for a terminal on line 1

« TERMINAL macro for a second terminal on line 1

« TERMINAL macro for a third terminal on line 1

« TERMINAL macro for relative line 2 (UTERM=YES)
« TERMINAL macro for a terminal on line 2

« TERMINAL macro for a second terminal on line 2

« TERMINAL macro for a third terminal on line 2

« TERMINAL macro for relative line 3 (UTERM=YES)
« TERMINAL macro for a terminal on line 3

« TERMINAL macro for a second terminal on line 3

« TERMINAL macro for a third terminal on line 3
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It may be that some lines in a line group have TERMINAL macros coded for them
and others do not. In this case, arrange the TERMINAL macros for the stations
on the lines in groups according to ascending relative line number, and place each
TERMINAL macro for a line immediately in front of the group of TERMINAL
macros for stations on that line.

Example:

The TERMINAL macros for three switched lines in a line group, where each line
has two terminals associated with it, and line 2 has no TERMINAL macro coded
for it, would be arranged in the following order:

« TERMINAL macro for relative line | (UTERM=YES)
« TERMINAL macro for a terminal on line 1

« TERMINAL macro for another terminal on line 1

« TERMINAL macro for a terminal on line 2

« TERMINAL macro for another terminal on line 2

« TERMINAL macro for relative line 3 (UTERM=YES)
« TERMINAL macro for a terminal on line 3

« TERMINAL macro for another terminal on line 3

The following operands of the TERMINAL macro are relevant when the macro is
specified for a line:

DCB=dcbname
RLN=integer
QUEUES=form
TERM=type
BUFSIZE=integer
ADDR=chars
OPDATA=data
UTERM= { YES }
NO

The DCB=, RLN=, and TERM= operands are the same as those given above for
a TERMINAL macro for a station.

For station-initiated calls that require a response, the ADDR= operand is coded
only when the calling station does not identify itself by an origin field in a message
header. A call from such a station would either:

(a) cause the originating station to accept messages directed to the line entry,

(b) cause a response message to be sent back to the originating station by a
MSGGEN macro in the Message Handler, or

(c) place the originating station in lock mode (see the description of the LOCK
macro) to await a response message from an application program.

The ADDR= operand of the TERMINAL macro for a station must be coded if
any messages are to be queued for that station. If the ADDR= operand of the
TERMINAL macro for a line is coded, all stations on the line must have identical
addressing characters.

The OPDATA = operand specifies the data to be inserted in the set of option
fields assigned to this line. The operand is coded in the same way as the
OPDATA= operand of a TERMINAL macro for a station.

The QUEUES= operand is required, whether or not any messages are to be
directed to the line entry as a destination.
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When a station on this line dials the computer, access is gained to the option fields
assigned to the line and the fields are modified by Message Handler macros until
an ORIGIN macro in the Message Handler establishes the identity of the calling
station. Once identity is established, the option fields assigned to the station
calling in are updated by macros following the ORIGIN macro in the Message
Handler. When the computer calls a station, only the option fields assigned to the
station may be updated.

The BUFSIZE = operand is optional and, if used here, overrides the BUFSIZE=
operand of the line group DCB macro for messages directed to the line entry as a
destination.

The UTERM= operand, when coded UTERM=YES specifies that this
TERMINAL macro is for a line. If the operand is omitted or coded
UTERM=NO, this TERMINAL macro is not for a line.
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symbol

TYPE=)D
C

LIST=(entry,entry,...)

TLIST

The TLIST macro

« defines a cascade list entry or distribution list entry in the terminal table;
« is optional among macros defining the terminal table.

The TLIST macro causes the name of a list of single, group, or process entries in
the terminal table, together with information about the entries in the list, to be
included as an entry in the terminal table.

A distribution or cascade list consists of the names of single, group, or process
entries in the terminal table. One TLIST macro must be specified for each list to
be created. Stations cannot enter messages using either a distribution or a cascade
list.

When a message contains the name of a distribution list as a destination code,
TCAM sends the message by separate transmissions to each station or application
program indicated by an entry in the list. Each entry in the list must have a
corresponding single, group, or process entry in the terminal table. When a
message contains the name of a cascade list as a destination code, TCAM places
the message on the destination queue for that valid destination in the list that has
the fewest messages waiting to be sent to it. If several destinations have the same
number of messages, the message is queued for the first such destination listed.

The TLIST macro provides the initial contents for all fields in the list entry.

Name Operation Operands

symbol TLIST TYPE= { D}LIST: (entry,entry,...)
C

Function: Specifies the name of the list.

Default: None. This name is required.

Format: Must conform to the rules for assembler language symbols (see the
symbol entry in the Glossary ).

Function: Specifies whether the list is a distribution or a cascade list.
Default: None. This operand is required.

Format: D or C.

Notes: C specifies a cascade list. D specifies a distribution list.

Function: Specifies the actual entries in the distribution list or cascade list being
created.

Default: None. This operand is required.

Format: Each entry is the name of a single, group, process, or cascade list entry
in the terminal table. If TYPE=D, at least two entries must be specified. If
TYPE=C, only one entry is required.

Notes: The name of a distribution list entry in the terminal table may not be
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specified as an entry in a distribution list. If the list being created is a distribution
list, it may contain the name of one or more cascade list entries. If it is a cascade
list, it may not contain the name of a cascade list entry.

Because of the limitation of 255 characters in a macro operand, a facility is
provided to specify additional TLIST entries if necessary. A comma placed as the
last character of the entries operand indicates a continuation of the list. The next
source statement would then be coded:

symbol TLIST LIST=(entry,...)
where symbol is the TLIST name as specified on the previous TLIST macro that

indicated the continuation. There is a limit of 32767 entries in a distribution or
cascade list.

44 OS/MFT and OS/MVT TCAM Programmer’s Guide



TPROCESS

The TPROCESS macro

« serves as part of the interface between the MCP and an application program;

« creates a terminal table entry for a queue associated with an application pro-
gram;

« is optional among macros defining the terminal table.

The TPROCESS macro causes the name of a queue for an application program
and associated information to be included as an entry in the terminal table. The
entry produced is a process entry.

One TPROCESS macro must be included for each destination queue to which an
application program can direct a GET or READ macro, and at least one must be
included for each process entry to which a PUT or WRITE macro may be
directed.

An operand of the TPROCESS macro specifies the name of a process control
block (PCB), which is used to establish communication between a Message
Handler and application programs. (The PCB is created by coding a PCB macro.)

Another operand of TPROCESS enables the user to specify one alternate destina-
tion to which the message may be sent in certain circumstances.

The user may specify that checkpointing of the application program is to be
synchronized with that of the Message Control Program. Synchronization of OS
with TCAM checkpoints is discussed in the chapter Writing TCAM-Compatible
Application Programs .

The user also specifies the initial contents of the option fields for the process entry
in the terminal table.

The TPROCESS macro helps connect an application program to the Message
Control Program. The GET and PUT or READ and WRITE macros issued in an
application program each specify the name of a data control block created by a
DCB macro issued in the application program. The DCB macro specifies (by its
DDNAME= operand) a DD card. The QNAME= parameter of the DD card
names a process entry. The pchname operand of the TPROCESS macro creating
this entry specifies a process control block. The MH= operand of the PCB macro
creating the process control block specifies the Message Handler that handles
messages directed to and received from the application program.
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procname

PCB=pcbname

QUEUES=form

TPROCESS has the following format:

Name Operation Operands

procname TPROCESS PCB=pcbname[,QUEUES=form]
[,ALTDEST=entry]
[,CKPTSYN= { YES}]

NO
[,[DATESYES |]
NO
[.SECTERM= \YES
NO

[, RECDEL =delimiter]

[,LLEVEL=(integer,...)]

[,OPDATA=(data,...)]

[LOBACK=\YES(]
NO

Function: Specifies the name of the process entry in the terminal table.

Default: None. This name is required.

Format: Must conform to the rules for assembler language symbols (see the
symbol entry in the Glossary).

Notes: The name must be specified and must be the same as that entered in the
QNAME=parameter of the DD statement associated with the DCB macro for an
application program.

Function: Specifies the name of the process control block that defines buffers,
etc., to handle messages queued to this process entry.

Default: None. This operand is required.

Format: Must conform to the rules for assembler language symbols.

Notes: The process control block is created by a PCB macro. All TPROCESS
macros issued for the same application program must have the same PCB.

Function: Specifies where the message queues containing messages for the applica-
tion program are to be maintained (for GET/READ operations only).

Default: None. Specification optional.

Format: DR, DN, MO, MR, or MN.

Notes: DR specifies reusable disk queues. DN specifies nonreusable disk queues.
MO specifies main-storage-only queues. MR specifies main-storage queues with
reusable disk backup. MN specifies main-storage queues with backup on nonreus-
able disk. If the form of data set specified by this operand does not correspond to
a related message queues data set defined by a DCB macro, the TCAM system
terminates abnormally. By omitting the QUEUES= operand, the user specifies
that this process entry is for PUTs or WRITEs from an application program (that
is, do not code the QUEUES= operand for PUT/WRITE operations).

If MO, MR, or MN is specified, the MSUNITS= operand of the INTRO macro
must specify a nonzero integer; otherwise, the TPROCESS macro does not
assemble properly and an MNOTE is generated.
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ALTDEST=entry

CKPTSYN= {

DATE= {

YES
NO

YES
No

|

}

Function: 1If this process entry is for GETs or READs issued by an application
program, this operand specifies the alternate destination to be sent when the zone
containing the message is being serviced for reuse. If this process entry is for
PUTs or WRITEs from an application program, this operand specifies the destina-
tion to which replies to operator commands issued by the application program are
sent.

Default: None. Specification optional.

Format: The name of any single, group, or process entry in the terminal table.
Notes: The entry specified may be the one created by the TPROCESS macro,
preventing the message from being discarded from a reusable queue. If this
operand is omitted for a GET or READ process entry, the message may be
overlaid in a reusable queue and lost to the system. The operand is ignored unless
QUEUES=DR or QUEUES=MR is specified for the TPROCESS macro.

For a PUT or WRITE entry, the destination may be a station named by a
TERMINAL macro, or it may be an application program represented by a
TPROCESS macro.

Function: Specifies whether the destination queue to which the application
program directs its GETs or READ:s is to be purged of serviced messages at
restart.

Default: CKPTSYN=NO

Format: YES or NO.

Notes: CKPTSYN=YES specifies that no purging of the queue is to be per-
formed. If an OS checkpoint of the application program is used in synchroniza-
tion with the TCAM checkpoint, CKPTSYN=YES should be specified. If this
operand is omitted, the queue is scanned and updated at restart. When synchroni-
zation is not specified, operation following restart with scan resumes with the first
unserviced message for the queue (a message is considered serviced when a GET
or READ is issued for the next message from the queue and that next message is
placed on the queue). The first unserviced message is determined in the scan of
the message queue done at restart time. When not using synchronization with an
OS checkpoint, it is necessary to check for one duplicate message upon restart
(that is, the message being processed when failure occurred).

For more information on TCAM'’s checkpoint facility, see the chapter Using
TCAM Service Facilities. Coordination of OS and TCAM checkpoints is dis-
cussed in the chapter Writing TCAM-Compatible Application Programs .

Function: Specifies whether the date and time of each message received for the
process entry are to be recorded.

Default: NO

Format: YES or NO

Notes: When a message is received for the application program, TCAM records
the date and time. When the application program issues a GET or a READ
macro, TCAM places the recorded date/time and the source of the message in the
area specified by the DTSAREA= operand of the TPDATE macro.
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NO

SECTERM=3 YES

RECDEL=delimiter

LEVEL=(integer....)

OPDATA=(data,...)

Function: Specifies whether the application program may be considered a sec-
ondary operator control station (so that operator commands may be sent to
TCAM from the application program by using a PUT or WRITE macro).

Default: SECTERM=NO

Format: YES or NO.

Notes: This operand is meaningful only if this process entry is associated with a
PUT or WRITE macro, and is ignored if coded for a process entry associated with
a GET or READ macro. If this PUT/WRITE process entry is to be the primary
operator control station, SECTERM=YES must be specified for the entry.

Function: For a process entry associated with a GET or READ macro this
operand specifies a one-byte, nonzero hexadecimal value used to delimit a record
for the application program. For a process entry associated with a PUT or
WRITE macro, this operand specifies a value to be inserted at the end of each
variable-length record returned from an application program by means of a PUT
or WRITE macro specifying the DCB associated (by coding the QNAME=
operand of its DD card) with the process entry.

Default: None. Specification optional.

Format: A single, unframed hexadecimal character.

Notes: This character may be inserted periodically into a TCAM buffer by coding
a MSGEDIT macro with DATA=DELIMIT for a process entry associated with a
GET or READ. If the RECFM= operand on the input DCB macro specified by a
GET or READ macro in the application program specifies V, VB, or U, and if the
OPTCD= operand does not have the U suboperand coded in it, the application
program GET or READ considers this character to be a record delimiter. The
delimiter specified by RECDEL= may be included by the user in the incoming
message, or may be inserted by means of a MSGEDIT macro.

For a process entry associated with a PUT or WRITE macro, TCAM automatical-
ly inserts the value at the end of each variable-length record. For other than
variable-length records, this operand is meaningless.

Function: Specifies the permissible priority levels that may be used in the header
of a message enqueued on this process queue.

Default: None. Specification optional.

Format: Each integer is a decimal integer. The integer,... values must be speci-
fied in ascending order.

Maximum: 255

Notes: 1If this operand is omitted, all messages sent to the application program by
this process entry are assumed to have zero priority. If the messages being sent to
the application program through this process entry can have, for example, priori-
tiesof 1,9, or 11, the LEVEL = operand would be coded LEVEL=(1,9,11).

For more information on message priority, see the discussion of the PRIORITY
macro and Message Priority in this chapter.

Function: Specifies the actual data to be inserted in the set of option fields
assigned to this process entry (see the discussion of the OPTION macro), and also
specifies which option fields are not to be created for this process entry.

Default: None. Specification optional.
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Format: The maximum length and type of data specified for each option field
must correspond to the length and type specified by the OPTION macro that
defines the field. The order in which the OPTION macros are specified must
correspond to the values of data specified in this operand.

Notes: A comma is used to:

1. Delimit the data for each field;

2. Indicate that no data is specified for the first or an intermediate field defined by
an OPTION macro;

3. Indicate that the OPDATA= operand is to be continued (if included immedi-
ately preceding the right parenthesis—see below).

The user must specify either data and a comma, or a comma alone for the first and
each intermediate field (except the last) that is specified by an OPTION macro
(with one exception—see the note below). A comma alone is coded if a field
other than the last is not to be defined for this line. If the last field is not to be
defined, no data is coded for the field and the comma is also omitted. Framing
characters (X or C and quotes) are not coded.

When specifying option fields for a particular process entry, the user may omit the
last several option fields defined by OPTION macros by merely closing the
parentheses after the data for the final field he wishes to define.

Example:

Assume that four OPTION macros have been coded. If the user wants to specify
all four fields for a particular station, line, or application program, he would code
the OPDATA= operand of the TERMINAL or TPROCESS macro:

,OPDATA=( field1, field2, field3, field4)

where fieldl , field2 , field3 , and field4 represent the actual initial data to be
inserted into each of the four option fields. If only fieldl and field4 are to be
implemented for this station, line, or application program, the user would code

,OPDATA=( field1,,,field4)

If only fieldl , field2? , and field3 are to be implemented, the user would code
,OPDATA=(field1,field2,field3)

If only fieldl is to be implemented, the user would code
,OPDATA=(field)

A message processed by an application program and then sent to a destination
station must be handled by two sets of incoming and two sets of outgoing MH
subgroups. Macros issued in the incoming subgroups handling messages from a
station update the option fields assigned to that station. Macros issued in the
outgoing subgroups handling messages for the application program update the
option fields assigned to the process entry associated with the GET or READ
macro that obtains the messages for processing. Macros issued in the incoming
subgroups handling messages from an application program update the option
fields assigned to the process entry associated with the PUT or WRITE macro that
returns messages from the application program to the MCP. Macros issued in
outgoing subgroups handling messages being sent to a destination station update
the option fields assigned to that station. (For a description of which Message
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QBACK= {

YES
NO

}

Handler subgroups are required when there is an application program, see

Message Flow through a Message Handler in the chapter Designing a Mes-

sage Handler. For a discussion of the interface between the MCP and the applica-
tion program see the introduction to Writing TCAM-Compatible Application
Programs .)

Because the operand field of a macro is limited to 255 characters, TCAM provides
a facility to specify additional OPDATA= parameters if necessary. A comma
placed as the last character of the OPDATA = operand—that is,

,OPDATA=(data,data,...data,)

indicates a continuation of the OPDATA= operand. The next source statement
would then be coded

symbol TPROCESS OPDATA=(data,...)

where symbol is the process entry name as specified on the TPROCESS macro
that specified the continuation. There is no limit (other than the number of option
fields defined) on the number of continuation statements used.

Function: Specifies whether the application program may issue the QRESET
macro.

Default: NO

Format: QBACK=YES or QBACK=NO

Notes: QBACK=YES causes the Queue Reset Executor module to be loaded into
the MCP region and the allocation of a 258 byte work area in the MCP region.
For information about TCAM’s QRESET facility see Writing TCAM Compati-
ble Application Programs .
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typename

dcbname

BUFSIZE=size

QUEUES=form

LOGTYPE

The LOGTYPE macro

« initializes TCAM’s logging facility;

« may not be omitted if TCAM’s logging facility is to be used for logging com-
plete messages, and is unnecessary if segments are logged,

« if coded, must be specified among the macros defining the terminal table and
must not be the last such macro.

The LOGTYPE macro initializes TCAM’s logging facility by specifying:

1. The name of the data control block for the log data set,
2. The buffer size used to handle messages to be logged,
3. The location of the data set (on disk or in main storage).

TCAM’s logging facility is discussed in Using TCAM Service Facilities. The
description of the LOG macro contains information on when LOGTYPE should
be specified.

A LOGTYPE macro must not be coded as the last macro defining the terminal
table. No more than one LOGTYPE macro should be coded for a log data set.

Name Operation Operands
typename LOGTYPE dcbname, BUFSIZE =size
,QUEUES=form

Function: Specifies the name of the LOGTYPE macro and is the same

as the typename operand of a LOG macro.

Default: None. This name is required.

Format: Must conform to the rules for assembler language symbols (see the
symbol entry in the Glossary ).

Function: Specifies the name of the data control block for the log data set.
Default: None. This operand is required.

Format: Must conform to the rules for assembler language symbols.

Notes: This name must be the same as the name of the DCB macro specifying the
log data set.

Function: Specifies the size of the buffers to be used to handle messages destined
for the logging medium.

Default: None. This operand is required.

Format: Unframed decimal integer greater than 35.

Maximum: 65535

Function: Specifies where the messages are to be queued while awaiting transfer
to the logging medium.

Default: None. This operand is required.

Format: DR, DN, MO, MR, or MN.
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Notes: DR specifies reusable disk queues.

DN specifies nonreusable disk queues.

MO specifies main-storage-only queues.

MR specifies main-storage queues with reusable disk backup.

MN specifies main-storage queues with backup on nonreusable disk.

If MR or DR is specified, the original destination is automatically designated as
the alternate destination for zone reorganization (see Reusable Disk Queues in
the chapter Defining the MCP Data Sets). Unlike the TERMINAL and
TPROCESS macros, there is no ALTDEST= operand for the LOGTYPE macro.

Maintaining Orderly Message Flow

Message Priority and Queuing

Thus far, this chapter has described how to define control areas needed by TCAM
for line control, and how contact is established for the purposes of invitation and
selection. This section describes how TCAM maintains an orderly message flow
between the central computer and remote stations.

Among the factors influencing the flow of messages within a TCAM system are
message priority and queuing, transmission priority, and whether incoming logical
messages are being handled. Message priority refers to the order in which
messages are sent over a line or to an application program. Priorities are assigned
to individual messages by the user through his use of a priority field in the message
header, a PRIORITY macro, and the type of queuing specified by the QBY =
operand of the TERMINAL macro. Transmission priority refers to the relative
order in which messages are sent to and received from a station or stations on a
line. The transmission priority (send, equal, or receive) for a nonswitched station
is specified by the CPRI= operand of the line group DCB macro. For switched
stations, CPRI=S (indicating send priority) must always be specified. If logical
messages are being used, see Handling Logical Messages in the chapter
Designing the Message Handler.

These are not the only factors influencing TCAM message flow; two others are
the manner in which calls are made between the computer and a switched station,
and the system interval. The remainder of this chapter is devoted to discussions of
all of these factors.

To determine how to assign priorities to messages in a TCAM system, see the
descriptions of the PRIORITY macro and of the LEVEL= operand of the
TERMINAL and TPROCESS macros. In this section, we shall be concerned with
a practical description of what message priority means in a TCAM system.

This order depends upon three variables:

« whether queuing is by line or by terminal,
« the relative order in which the messages are received at the destination queue;
« what priorities the messages are assigned.

Messages whose destinations are stations may be queued by destination terminal
or by destination line. The user specifies the type of queuing he wants by the
QBY = operand of the TERMINAL macro. When outgoing messages are queued
by line, one message queue is created for a line, and messages destined for all
stations on the line are placed on this queue. (The incoming group of a Message
Handler generally determines the destination of a message by a FORWARD
macro.) Messages are taken off the queue and sent to stations on the line on a
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first-ended first-out (FEFO) basis within priority groups. That is, messages on
the queue that have a high message priority (as specified in the message header or
assigned by a PRIORITY macro) are sent before messages having a low priority.
When messages have the same priority, the one whose final segment arrived at the
queue first will be sent out first, and the others will be sent out in the order in
which their final segments arrived at the queue. (An example of queuing by line is
given below.)

Advantages of Queuing by Line

« Queuing by line permits transmission of messages by priority on a line basis to
stations on a multipoint nonswitched line; that is, all messages of a given
priority on the queue are transmitted before any messages of a lower priority,
whether or not the higher-priority messages are destined for two different
stations on the line.

« Queuing by line takes less storage space than queuing by terminal. If queuing is
by line rather than by terminal, at least 65 bytes are saved for each station after
the first on a line, plus about 28 bytes per station after the first for each priority
level specified beyond one.

Disadvantages of Queuing by Line
« Queuing by line results in switching between stations on the line rather than
maintaining connection with a station.

When outgoing messages are queued by terminal, one message queue is created
for each station on a line. All messages queued for a given station are sent before
any messages queued for other stations on the line. Messages on a queue are sent
to a station on first-ended first-out (FEFO) basis within priority groups. The first
message on a queue is the message whose last segment arrived at the queue before
the last segment of any other message arrived at the queue. High-priority mes-
sages are sent before low-priority messages; when two messages on a queue have
equal priority, the one whose final segment arrived at the queue earliest is sent
first. For a multipoint line, the relative order in which queues of messages are
transmitted is also determined on a FEFO basis; the queue containing the message
whose incoming transmission over the line was completed first will be sent before
any other queue for a station on that line.

Queuing by terminal must be specified for switched stations and for buffered
terminals. If switched stations were queued by line, a station that called in would
receive not only its messages, but those for all other stations in the line group as
well.

Messages destined for an application program are placed on a queue for that
program and are removed from it as if they were messages queued by terminal;
that is, they too are sent to the application program on a FEFO basis within
priority groups.

Advantages of Queuing by Terminal

¢ Queuing by terminal permits transmission of messages by priority on a station-
by-station basis. All messages in a given queue for a station on a line are
transmitted before any messages in other queues for the remaining stations on
the line are transmitted, whether or not the other queues contain messages
having priorities higher than those for the messages being transmitted. Thus,
messages for the same station are sent as a group.
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Disadvantages of Queuing by Terminal
« Queuing by terminal takes more storage space than does queuing by line.

The orders of sending described above are disrupted when a message segment for
which the INITIATE macro has been executed arrives at a destination queue; such
a segment is treated as if it were a completed message having the highest priority
on the queue, and it is sent before any other message on that queue is sent. In
addition, no message on the queue may be sent until all segments of the message
for which INITIATE was executed have arrived at the queue and been sent to
their destination. (See the description of the INITIATE macro.)

Examples:

A multipoint nonswitched line on which are located the following three terminals
(each name given corresponds to the symbol field of the TERMINAL macro
defining that terminal): NYC, BOS, RAL. Nine messages arrive from various
remote stations, or perhaps from an application program; these messages are to be
routed to the three terminals on this line. Messages 1 through 9 are completely
enqueued on a destination queue in the following temporal order:

1 for NYC
2 for NYC
3 for BOS
4 for RAL
5 for RAL
6 for BOS
7 for NYC
8 for RAL
9 for RAL

Assume first that queuing is by line, and that all messages have the same message
priority. In this case, the messages are sent out in the same order that they were
enqueued on the destination queue for the line: 1,2,3,4,5,6,7, 8, 9.

Now, assume that queuing is by terminal and that all nine messages have the same
message priority. In this case, the messages are queued

e 1,2,7 for NYC

e 3,6 for BOS

« 4,5,8,9 for Ral

and are sentout: 1,2,7,3,6,4,5,8,9.

Next, assume that messages 1, 5, and 9 have a message priority of 10; that mes-
sages 2, 4, and 7 have a message priority of 30; and that messages 3, 6, and 8 have
a message priority of 60.

The messages will be queued by line or by terminal (depending upon which is
specified in the TERMINAL macros) as if they all had the same priority. The
order in which they are sent, however, differs from the case in which all messages
have the same priority.

If queuing is by line, the messages are sent in the order 3, 6, 8,2,4,7,1,5,9.

If queuing is by terminal, the messages are sent in the order 2,7, 1, 3,6, 8,4,5,9.
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Transmission Priority

Note the following points:

« When messages for stations on a multipoint line are queued by terminal, the
order in which the groups of messages queued for the individual stations on the
line are transmitted depends on when the last segment of the first message on
each individual queue arrives at the queue. In the above example the last
segment of the first message on the queue for NYC arrived at its queue before
the last segment of the first message on the queue for BOS arrived at its queue,
and the last segment of the first message on the queue for BOS arrived at its
queue before the last segment of the first message arrived on the queue for
RAL. Therefore, all messages queued for NYC are transmitted before any
message queued for BOS is transmitted, and all messages queued for BOS are
transmitted before any message queued for RAL is transmitted.

« When messages for stations on a multipoint line are queued by terminal, the
order in which the messages queued for an individual station are transmitted is
determined by two rules:

1. All messages having a high message priority are transmitted before any
message having a low message priority is transmitted.

2. When messages have equal message priorities, the message whose final
segment arrived at the queue first is sent first, the message whose final
segment arrived at the queue second is sent second, etc.

When these two rules are in effect, messages are said to be sent out on a
first-ended-first-out (FEFO) basis within priority groups.

Messages for stations on point-to-point lines, whether switched or non-
switched, are also transmitted on a FEFO basis within priority groups.
(Remember that switched lines are considered to be point-to-point, and that
queuing by terminal should always be specified for switched lines.)

Transmission priority refers to the relative order in which messages are sent to and
received from the stations on a line. Transmission priority is specified on a line
group basis