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FREFACE

The first part of this publication
contains informaticn of a general nature
and is of interest tc anyone, including
managers, system analysts, and progranmmers,
invclved in planning cor implementing a
CTANM-ccntrolled telecommunicaticns system
to operate under the IBM System/360 Disk
Operating System (DCS). The torics
discussed include: devices suprorted;
concerpts and terminclogy; QTIAM facilities;
and arplications surrorted.

The remaining twc parts of this
publication, keginning with the chapters on
nonaudio and audic message handling
resrectively, descrike in detail the
prokler programming necessary fcr
constructing CTAM ressage contrcl programs
to support telecommunications agplications.
A thorcugh understanding of this
puklication requires a basic kncwledge of
Systen/360 machine ccncepts and the Disk
Operating System. The prerequisite
puklications are:

1. IEM System/360 Principles of Operation,
GR22-6821.

2. IEM System/360 Disk Operating System,
System Control and System Service
Programs, GC24-5036.

3. IEM Systen/360 Disk Operating System,
Data Management Concepts, GC24-3427.

4. IBM Systen/360 Lisk Operating System,
Surervisor and Input/Qutput Macros,
GC24-5037.

5. IEM System/360 LCisk and Tape Operating
Systems, Assernkler Specifications,
GC24-3414.,

The reader should also be familiar with
the fcllowing puklications that apply to
equirment in his system configuration:

Fourth Edition (warch 1971)

This pukblication ccrresponds to Release 24.
and renders oksolete C30-5004-2.

3.

3.

u.

Telecommunications Control Units:

IBM 2701 Data Adapter, Unit, Principles
of Operation, GA22-686l

IBM 2702 Transmission, K Control,
GA22-6846

IBM 2703 Transmission, Control,
GA27-2703

Audio Response Units:

Component Description, IBM 7770 Audio
Response Unit, Models 1, 2, and 3,
GA27-2712

IBM System/360 Component Descriptiong
IBM 7772 Audio Response Unit, GA27-2711

IBM 7772 Audio Response Unit
Vocabulary, GA27-2710

IBM System/360 Disk Operating System,

Vocabulary File Utility Program for the
IBM 7772 Audio Responge Unit, GC27-6924

Terminal Equipment:

IBM 1030 Data Collection System,
GA24-3018

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

IBM 1060 Data Communication System,
GA24-3034

IBM 2260 Display Station, IBM 2848

Display Control, GA27-2700

It is a major revision of,
This publication incorporates changes

issued in Technical Newsletters N30-5522, dated October 18, 1968,
N30-5527, dated Arril 15, 1969, and N30-5535, dated July 14, 1969.

Changes are pericdically made tc the information herin:

before using

thi§ ruklication in connection with the cperation of IBM systems or
equipment, refer tc the latest SRL Newsletter for the editions that are

arplicakle and current

Requests for cories cf IBM puklications should be made to your IBM
representative or to the IBM tranch cffice serving your locality,

This wmanual has Leen prepared by the IBM System Development Division,

Publicaticns Center, Derartment EO1, P. O.
Triangle Park, North Carolina 27709.
provided at the kack of this puklication.
conrents may ke sent to the akove address.

Box 12275, Research
A form for reader's comments is
If the form has been removed,
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In the IBM System/360 Disk Crerating
Systen, an access method is a procedure for
transferring data ketween main storage and
an input/cutput device. A variety of
access methods is available to the user cf
the Disk Operating System (DCS). One of
these, the Cueued Teleccrrunications Access
Method (CTAM), contrcls data transfexr
between rain stcrage and remote terminals.

CTANM is an input/cutput control system
that extends the techniques of logical ICCS
tc the teleccrrnunications envircnment.
Files accessed ky the problem progranmer
are queues of wessages coring irn from, or
gcing out to, remcte terminals via
cornunication lines. Although the time and
order of the arrival and departure cf
ressages tc and frcm the central processing
unit (CPU) are unpredictakle, the
pregranmer can handle the messages as if
they were organized sequentially.

Unlike other ccrmenly used access
rwrethods, CTAM furnishes far more than the
mechanics for input/cutput operations. 1In
additicn to the GET/FUT macro instruction
suprort for wmessage processing progrars,
CTANM prcvides a high-level, flexible
message control language. CTIAM-suprlied
racro instructicns can ke used to construct
a ccmplete message control precgram that
ccntrcls the flcw cf message traffic from
one remote terminal to another (wessage
switching arrlicaticn), and ketween remote
terminals and any message processing
prograns (message gprccessing aprlications).
An installation-oriented message control
program can thus ke written in hours rather
than in the months previously required fcr
such a prcogramming task.

A CTAM message ccntrcl program is
generated from a numker of assembler macro
instructions coded ky the programmer.
Although the assemkler macro gemerator is
used, the process fcllowed is similar to
that used by a high-level compiler. A QTAM
ressage contrcl prcgram is open-ended.

That is, the user can include functions not
provided through the CTAM language Ly
employing DCS contrcl program macro
instructions, and assemkler language
instructions and racro instructions.

A message controcl program is completely
device dependent, with all cormunication
lines and terminals identified to the
systen; but, for the Rudioc Respcnse Units,
only the communication lines must be
identified tc the system. Through file
definition and contrcl information macro
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instructions, the user specifies his
equipment configuration and the main
storage areas (buffers) required for his
applications. These macros generate the
tables and lists of control information
that define the environment of the system
for the QTAM logic. A primary resource in
the telecommunications system is the
buffers, the number and size of which are
specified by the user. For a nonaudio
application, the buffers are allocated to a
common buffer pool from which QTAM
automatically and dynamically uses them in
accordance with immediate requirements.
For an audio application, the buffers are
strictly associated with the audio lines.

QTAM logic modules are also provided for
many procedural functions, such as message
code translating, routing of messages, and
error checking. By selecting the
appropriate macro instructions, the user
specifies which of these QTAM logic modules
are to be incorporated into his message
control program. In this way, the system
can be tailored to the exact requirements
of the applications being supported.

The message processing program services
of QTAM enable a programmer to process
messages from a telecommunications network
with the same easy-to-use macro
instructions that he uses for his local
input/output devices. Because a QTAM
message control program is used to perform
the input/output operations, a message
processing program can be device
independent except for the device control
characters associated with a particular
terminal type. The applications programmer
is, in effect, completely shielded from the
time and device dependent aspects of the
telecommunications environment. By using
some other access method for a sequentially
organized file, the user can completely
write and test his message processing
programs without ever running in the
telecommunications environment. (For
example, test input from a card reader can
be used for this purpose.) Then, by simply
changing the definition of a DTF table, he
can reassemble the message processing
program to operate under QTAM control.

This publication is devoted primarily to
the QTAM facilities provided for the con-
struction of a message control program.
Message processing programs are discussed
in general terms and only when necessary to
give a complete picture of a telecommuni-
cations system using QTAM. For detailed
information on message processing programs
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and the services CTAM provides in support-
ing ther, refer tc the publication, IEM
Syster/360 Disk Cperating System, QTAM Mes-
sage Frocessing Program Services, Form
C30-50603.

CONTRCL UNITS SUEPECRTED

Corkinations of IEM 7770 and/or 7772
Audio Response Units attached tc a multi-
plexer channel, and/cr any combinaticn of
IBM 2701, 2702, or 2703 telecormunications
contrcl units attached to the same multi-
plexer channel may ke supported by DCS/
QTAM. Up to eight ccntrol units can be
attached to the multiplexer channel. DOS/
QTAM additionally surprorts the IBM 2848
Display Control attached directly either to
the multiplexer cr a selectcr chkannel.

If using the IEM Systerm/360 Nodel 25
with the Integrated Communicaticns Attach-
rent, creration and rrogram set-up is the
same as for the Mocdel 30 with a 2703 Trans-
missicn Control Unit attached tc a multi-
plexer channel (switched and nonswitched
lines).

TERMINAL TYPES SUEPCRTED

LCOS/CTAM supports the following types of
terrinals:

1. Terminals attached to a multiplexer
channel through an IBM 2701, 2702, or
2703 telecorrunications ccntrol unit:

e IBM 1050 Data Communicaticn System on
a switched network or on a
ncnswitched network.

e IEM 1060 Data Communicaticn System on
a nonswitched network.

e IBM 1030 Data Collection System on a
nonswitched network. See Note 1.

e IBM 2260-2848 or 2265-2845 Disglay
Complex (remcte) on a ncnswitched
network (2701 only).

Note: Within this SRL, all comments
which refer tc the 2260-2848 Remote are
also applicakle to the 2265-2845.

e ATET 83E3 Selective Calling Stations
on a nonswitched network.

® Western Union Plan 115A Outstations
cn a nonswitched network.

e Cormon Carrier (8~level ccde) TWX
Stations on a switched network (for
examgple, WU Model 33 or 35
Teletypewriter Terminal~-dial
service).

8 DOS CTAM Message Control Program

¢ World Trade telegraph terminals (WTTA
terminals) on a nonswitched network,
attached to a 2701, 2702, or 2703
Control Unit. See Note 2.

e IBM 2740 Communications Terminal on a
noaswitched network, four types:

Basic 2740
Basic 2740 with station control

Basic 2740 with station control and
checking

Basic 2740 with checking.

e IBM 2740 Communications Terminal on a
switched network, four types:

Basic 2740

Basic 2740 with transmit control and
checking

Basic 2740 with checking
Basic 2740 with transmit control.

DOS/QTAM supports the following device
attached directly either to the multiplexer
or a selector channel:

e IBM 2260-2848 Display Complex (Local).

2. Terminals attached to a multiplexer
channel through an IBM 2702, or 2703
transmissions control unit equipped
with the Auto Poll feature:

e IBM 1050 Data Communication System on
a nonswitched network.

e IBM 1060 Data Communication System on
a nonswitched network.

e IBM 1030 Data Collection System on a
nonswitched network. See Note 1.

e IBM 2740 Communication Terminal on a
nonswitched network when equipped
with the Station Control feature:

Basic 2740 with station control

Basic 2740 with station control and
checking

e IBM 2740 Model 2 Communication
Terminal on a nonswitched network
when equipped with station control,
with or without checking, and with or
without the Buffer Receive feature.

3. Audio terminals attached to a
multiplexer channel through an IBM 7770
Model 3 or 7772 Audio Response Unit on
a switched network:



e IBM 1001 Data Transwrission Terminal
e IBM 1092/3 Frcgramed Keybcard

e IBM 3944 Dial Terminal (Wcrld Trade
termrinal attached only to the IBM
7772 with Dial Terminal Feature) with
rotary dial telephone

e Standard rotary dial, push button
telephones, or similar terminals

Ncte: Any reference in this docurent
tc the IBM 7770 cr 7772 implies their
associated terrminals.

Note 1: The IBM 1032 Digital Time Unit
cannot ke attached through a 2701 Data
Adarter Unit.

Ncte 2: Throughout this publication,
*world Trade telegrarh terminal' (WITA
terminal) refers to a terminal as defined
on rage 30 , connected to a ccntrol unit
that incorporates a Wcrld Trade Telegraph
Adapter. A World Trade line (WITA line) is
a line connected in the same manner to a
WITA terrminal.

MRCHINE ANLC DEVICE REQCUIRFMENTS

QTAM operates on any Systen/360 having
at least 64K cf rain stcrage. The only
additicns to the rinimum requirements of
the System/360 Disk Cperating System are:

e All teleccmrmunications terminals,
except the IBM 2260-2848 Iocal, rust be
attached to an IEM 2701 Data Adapter,
or an IBM 2702 or 2703 Transmission
Ccntrol Unit, cr an IBM 7770 oxr 7772
Audio Response Unit; they cannot be
attached directly to a channel.

e A1l IBM 2701, 2702%, 2703, 7770 or 7772
Ccntrol Units that operate under (CTAM
must be attached to the System/360 via
the multiplexer channel.

e Nc device may ke operated in burst mode
on the multirlexer channel concurrently
with the operation of QTANM, except when

1A switch on the CE panel on the 2702 can
ke used to place a given line in CE rode
for equipment checking. Care nust ke
taken to ensure that no lines are in CE
wode when QTAM is used since nc ending
status will ke returned to a SIC corrand.

the QTAM operation involves only the
2260 Local.

e The storage protection feature is
required.

e The IBM 1052 Printer-Keyboard is
mandatory.

The following additional features may be
required if certain optional functions
provided by QTAM are desired:

e The interval timer feature, if
time-of-day information in messages,
the polling interval function, the
checkpoint interval function, or the
operator control INTREL function is
desired or if IBM 2740 Model 2
Terminals are included in the system.

e The line correction feature on IBM 1050
terminals if automatic retry is desired
when a transmission error occurs.

GENERAL REQUIREMENTS AND CAPABILITIES

To construct a telecommunications system
to operate under control of QTAM, in the
Disk Operating System environment, the user
must write:

1. A message control program, and

2. Any message processing programs
required by his application.

A telecommunications control system
created through the use of the QTAM message
control language can:

e Establish contact and control message
traffic between computer and terminals,

e Dynamically assign and use buffers as
required,

e Perform editing of incoming and
outgoing messages (for example, code
translation, insertion of new fields in
message headers),

e Forward messages to destination
terminals and message processing
programs,

e Take corrective action and provide
special handling for messages
containing errors,

e Maintain statistical information about
message traffic.

Introduction 9



TELECCMMUNICATIONS SYSTEM CONCEPTS AND TERMINCLOGY

This section describes the line and ter-
minal configuration of a teleconmmunications
systern operated under control of QTAM and
the IBM System/360 Disk Operating System,
and defines scme terns used in this publi-
cation. A telecorrunications syster (or
network) comnsists cf a number of input,
output, or combined input/output devices,
usually in gecgrarhically disgersed loca-
tions, connected ky one or more communica-
tion lines. BAs used in this puklication, a
teleconmunications_system operating under
DOS/Q1IAM may ke nore specifically defined
as a network of terminals connected to a
central computer ky cne or more half-duplex
corrunication lines. A half-durlex line is
a line over which data can flow in either
directicn, but cnly in one direction at a
time.

In communication terminology, special
ternms are used to rerresent the media that
‘connect the physical components of a syste-
me: corrunication line, data link, data
path, circuit, and channel. In this gpubli-
cation, the ternm communication line (or
line) is used to refer to any medium that
connects the physical components of a sys-
tem, whether a telegraph circuit, a tele-
phone circuit, a private circuit, etc. The
terr audio communication line (cr audio
line) is used for lines attached to the
audio response units, and always refers to
a telephone circuit. Conversely, wherever
the audio response units are specified, the
asscociated corrmunication line (cr line) is
implied.

A terminal is the unit or units of equi-
prent that accepts keyed or punched data as
input for sending to the computer and/or
produces printed, punched, or visually dis-
played data as output received from the
ccenmputer. All ressages from one terminal
to another pass through the computer; in
addition, the conputer may itself receive
and originate messages for the terminals.

A terrinal ccnsists of a control unit

and one or more imput/output devices. Each
such device is called a component. Each

input device and each output device is con~
sidered a serarate ccrponent, regardless of
whether they are physically comkined. For
exarple, an IBM 1050 is referred to as a
terminal; its ccnstituent devices, or com-
ponents, include the IBM 1053 Printer, 1054
Paper Tape Reader, keyboard section of the
1052 Printer-Keykocard, printer section of
the 1052 Printer-Keykoard, etc.
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An audio terminal is the unit of equip-
ment associated with an audio response
unit, that accepts keyed or dialed data as
input for sending to the computer and/or
produces an audio response as output
received from the computer. When an audio
terminal has established the connection
through an audio communication line, the
computer receives the input message and
sends the audio cutput message to the same
audio terminal. Audio response units may
be referred to as terminals.

Terminals in a telecommunications system
operated under DOS/QTAM control are classi-
fied as either remote or local terminals.
The main distinction is how the terminals
are attached to the computer. The IBM 7770
or 7772 Audio Response Unit (ARU) and ter-
minals attached to the computer channel
through an IBM 2701, 2702, or 2703 Tele-
communications Control Unit (TCU) are clas-
sified as remote. With the exception of
the IBM 2260 Local, all supported terminals
fall under this classification. Remote
terminals are usually separated from the
computer by a distance sufficient to
require common-carrier facilities and tran-
mission techniques to communicate with the
computer. The system, however, may include
terminals at the same location as the com-
puter, attached to it through a TCU and
local cables. Units that are connected
directly to a System/360 channel, such as
the 2260-2848 Display Complex (Local), are
classified as local.

Each remote terminal, each TCU, and each
ARU is connected to a communication line by
a data set, a modem (modulator demodula-
tor), etc., depending on the kind of com-
munication line and kind of terminal
involved. (Terminals connected to the TCU
by local cables do not require data sets.)
The precise functions of these units vary,
but the overall purpose is the same: to
provide an interface between terminal and
line. This publication uses the term data
set to represent any of these units. The
programmer need not concern himself in any
way with these data sets because their pre-
sence exerts no influence on programming.
They are defined only to provide a com-
plete, accurate picture of the line and
terminal configuration.

The term station means the aggregate of
equipment and controls attached to any of
the several ends of a communication line.
A station can also be described as a termi-
nal (including the terminal components)



plus the equipment ky which the terminal is
attached to the line.

In this puklicaticn, computer is used as
a general terw fcr the equirment and pro-
grams at the central processing location
(cpU, 1ICU, ARU, etc.), when reference to a
specific unit cf equipment or programming
is not necessary.

TELECCMMUNICATICNE NETWCRKS

A teleconmmunications system consists cf
either a nonswitched network, a switched
network, or a corkination of the two.
Figure 1 shows the ccnfiguration of an
installation that includes both a ncn-
switched netwcrk and a switched network.

A nonswitched netwcrk consists of a
numker of private or leased lines that con-
nect the ccmputer tc cne or more remote
terminals. The ccrmputer and the terminals
are physically connected; that is, the cir-
cuits raking ur the communicaticn lines are
continuously estaklished for predetermined
time reriods during which data transrmission
may proceed ketween the computer and the
terminals. 1In this type of system, the
computer can, under certain conditicns,
send messages tc ncre than one terminal on
the same line at the same time. The lines
cerprising a nonswitched netweork are known
as either private, leased, or dedicated
lines. Such lines usually are furnished by
a common carrier cn a contract tkasis,
between srecified lccations fcr a con-
tinuous period or reqularly recurring
pericds at stated hcurs, for the exclusive
use of one customer.

R switched netwcrk consists cf a number
of remote terminals with which the computer
can cornrunicate. The computer and the sev-
eral terminals are each continually con-

nected, by access lines, to the common-
carrier exchanges serving their respective
locations. A complete, continuous data
path is established between computer and
terminal only for the period of time in
which transmission takes place. The con-
nection is established by dialing the tele-
phone number of the unit (either terminal
or CPU) on the other end. 1In this type of
system, communication can be established
between the computer and only one terminal
at a time on each line. In this case, line
refers to a discrete data path between the
telecommunications control unit and the
common-carrier exchange. The service pro-
vided by the common carrier is typically on
a time-used basis.

In a nonswitched network, the physical
circuit connections determine which ter-
minals are associated with each line into
the computer. In a switched network, the
user can, by several means, specify which
terminals can communicate with the computer
over each line.

A switched network is used by the audio
response units, but the connection is
always established from an audio terminal
by dialing the telephone number of an audio
communication line enabled (activated) by
the computer. Depending on the dialed
nunber, the terminal can communicate with
the computer on a specified line of a spe-
cified ARU.

Some communication networks have charac-
teristics typical of both switched and non-
switched networks. 1In this publication,
the term switched network refers to any
network in which a direct physical connec-
tion between computer and terminal must be
established by dialing in order for data
transmission to occuyr. The term non-
switched network refers to a network in

which the communication lines linking com-
puter and terminals are continuously estab-
lished, thus requiring no dialing.

Telecommunications Concepts and Terminology 11
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MESSAGE CONTRCL

Accomplishing efficient systematic
supervision cf nessage traffic is the job
of the QIAM message control facilities. 1In
sorxe respects, the functicns performed by
QIAM message control procedures parallel
those rerformed in telecormmunications sys-
tems that are not ccrputer-oriented.

This secticn prcvides a general descrip-
tion of telecommunications systems followed
by a discussicn cf the main functions per-
forred in a computer-kased system operated
under CTIAM contrcl. Suksequent sections of
this puklication explain how these func-~
tions are implemented. (In the follcwing
discussion, the term computer includes both
the physical equirment at the central loca-
tion and the Disk Crerating System pro-
grams. The word terminal is used for the
equiprent at remote or local locatioms.)

In any teleconmnunications system, con-
tact ketween terminals must be estaklished
befcre a message is sent. 1In scme systems,
terminals wishing to send a message contend
with cne another fcr use of the line. The
first terminal to initiate contact ¢n a
line that is not currently in use seizes
the line and prevents its use by other ter-
minals until it has concluded its message
transrission. A system operated in this
nmannexr is called a ccntention system.

Audio communicaticn lines, WITA lines, and
the IBM 2260-2848 Iccal always cperate as
contention systems.

In cther systers, cne of the terminals
is specified as tke control station. This
contrcl station initiates all ccntacts for
all other terminals cn the line, using a
procedure known as pclling. Folling is a
flexikle, systematic, centrally controlled
method of perwitting terminals cn a mwulti-
terminal line tc transmit without contend-
ing for use of the line. The ccntrcl sta-
tion reriodically contacts the cther ter-
nminals and invites them toc send any mes-
sages they have ready. 1In addition, the
contrcl staticn itself may elect to send a
message. A systermr operated in this mwanner
is called a pclling system.

Polling is acccrplished by sending on
the line cne cr ncre polling addresses
each cf which consists of one or more pol-
ling characters. Tygpically, twc characters
are used; the first selects the terminal,
the seccnd selects the specific component
of that terminal. The terminal identified
by these characters then sends a response
to the control staticn--a positive response
if it has a message to send, a negative
resronse if it dces nct. The ccntrol sta-
tion way poll a nurker of terminals and

components, in turn, until one is found
that has a message ready.

Similarly, when the control station ter-
minal, or any othLer terminal, has a message
to send, it transmits on the line one or
more addressing or call-directing charac-
ters. As in polling, two characters are
often used: the first selects the termi-
nal; the second selects the component. The
terminal identified by these characters
returns a response. A positive response is
returned if the terminal is able to accept
the message; a negative response is
returned if the terminal cannot accept the
message.

The nonaudio communication lines operate
within a polling system in which the com-
puter acts as the control station (although
certain types of the IBM 2740 Communication
Terminal employ techniques similar to those
used by a contention system). The entire
contention and/or polling telecommunication
system operated under QTAM is a centralized
system; that is, terminals send their mes
sages, not to other terminals, but to the
computer. The computer then relays the
messages to the appropriate destination
terminals (or to a message processing pro-
gram) or sends the response to an audio
terminal.

QTAM POLLING SYSTEM

The polling and addressing functions are
performed in both switched and nonswitched
systems, with minor variations.

In a switched network, the line connec-
tion must be completed between computer and
terminal before message transmission can
proceed. The connection may be established
by either the computer or a terminal. When
the computer is to establish the connec~
tion, it dials the telephone number of the
terminal (the user provides QTAM with the
telephone number of each terminal in the
switched network). The connection is
established when the terminal responds.

The function performed by the computer, in

this case, is known as calling. Polling or
addressing may then take place. Ordinari-

ly, the computer calls a terminal only for
the purpose of addressing the terminal (to
send it a message), rather than polling it
(to solicit messages). When a terminal is
to establish the connection, the user dials
the telephone number of the computer (or
one of its several numbers). The connec-
tion is established when the computer
responds; the function performed by the
computer in this case is known as answer-
i Polling or addressing may then take

l g.
place. Ordinarily, a terminal calls the
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cormputer only in crder to be polled for a
message it has ready for the computer or
another terminal. Ncte that regardless of
whether the computer or the terminal estab-
lishes the line ccnnection, message flow
from the terminal to the computer is
achieved by pclling the terminal, and mes-
sage flow from the computer to a terrminal
is achieved by addrxessing the terminal.

Althcugh terrinals are perrmitted to call
the ccmputer at amny time, the ccmputer, in
order to fulfill its function as control
staticn, must be akle to accert or reject
incoming calls. Therefore, the computer
perforrns a functicn known as enabling the
line. Enabling the line is the process of
conditioning the telecommunications control
unit tc accept incoring calls on a line.
The user determines which lines are and
which are not to ke enakled at a given
norent. If a terminal calls in on a line
that is currently enakled and that is not
in contact with ancther terminal, the line
connection is completed and message trans-
rissicn (preceded ky polling cr addressing)
can occur. If a terminal calls in on a
line that is not currently enakled, contact
is not estaklished. However, if the line
has keen enakled kut is occupied with
another terminal, the calling terminal
receives a kusy signal. 1In either case,
the terrinal wust wait and call again
later.

In a nonswitched network, the line con-
nections ketween computer and terminals are
continucusly estaklished; hence, the cal-
ling, answering, and enabling functions are
not required. Cnly the computer can initi-
ate contact with terminals (except for cer-
tain types of IEM 2740 Communications Ter-
minals and the IBN 2260 Display Staticn
(Local), which can tkid for the computer®s
attention). BAfter the line connection is
established, the ccmputer addresses ter-
minals to send ressages to them, and con-
tinuvally and systermatically pclls terminals
to solicit messages from them.

For ncnswitched lines, the pclling pro-
cess ray ke achieved under the contrcl of
an entirely prcgranned capakility or under
the ccntrcl cf the Auto Poll feature.
Throughout this guklication, autc pclled
lines refer tc lines rolled under the con-
trol cf the RAutc Fcll feature, while polled
lines refer to lines polled under the con-
trol cf the program capakility.

The contenticn technique of initiating
contact on a line nct currently in use is
used ky WITA terminals and by the four
types of IBM 2740 Ccormunications Terminals
which have neither station control ncr
transnmit control.
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Note:

In a contention system either the termi-
nal operator or the computer can initiate
contact on an available line connecting
them. In any contention system, it is
possible for contact to be initiated at
both ends of a communications line at the
same time. (For WTTA terminals, refer to
the note below.) When this occurs, the
teleprocessing system will generally mal-
function. This situation is extremely rare
(it requires that the terminal operator
simultaneously hit the EOT and BID keys
when terminating entry of one message and
initiating contact to enter another message
at the same time that the computer has a
message to send to the terminal), and is
avoided completely if the terminal operator
allows a normal I/O reaction time between
EOT and BID. For example, if the terminal
operator uses the same finger to hit the
EOT and BID keys, "normal®™ I/O reaction
time is provided.

If the first character of an input
message is received at the same time as the
computer sends a character to the terminal,
contention occurs and is resolved as
follows:

1. If contention occurs during the user-
specified interval required by the ter-
minal motor to reach nominal speed, the
terminal is given priority.

2. If contention occurs on a significant
character of an output message, the
computer is given priority.

AUDIO SYSTEM ON A SWITCHED NETWORK

The line connection must be completed
between computer and audio terminal before
message ‘transmission can proceed. The con-
nection can be established only by the ter-
minal. The terminal operator dials the
telephone number of the computer (or one of
its numbers) and the connection is estab-
lished if the computer allows it.

Although ARU terminals are permitted to
call the computer at any time, the comput-
er, in order to fulfill its function as
control station, must be able to accept or
reject incoming calls. Therefore, the com-
puter performs a function known as enabling
the line. Enabling is the process of con-
ditioning the audio control unit to accept
incoming calls on a line. The user deter-
mines which lines are, at a given moment,
to be enabled, and which are not. 1If a
terminal calls in on a line that is cur-
rently enabled and that is not in contact
with another terminal, the line connection
is completed and message transmission can
immediately occur. If a terminal calls in



on a line that is nct currently enatled,
contact is not estaklished. However, if
the line has been enakled kut is occuried
with another terminal, the calling terminal
receives a kusy signal. 1In either case,
the terminal must wait and call again
later.

MESSAGE _PROCESSING

Message processing is the most variable
of all telecommrunications functions. The

nature of each user's processing routines
depends on the individwal application.

QTAM provides macro instructions enabl-
ing the user's problem program to obtain
messages queuved for processing and to place
a response message on destination queues.
For nonaudio terminals, QTAM also provides
a set of macro instructions for examining
and modifying control information used by
the access method. For detailed informa-
tion on message processing, refer to the
Message Processing Program Services publi-
cation listed in the Preface of this
manual.
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DCS CTAM CONCEPTIS ANL FACILITIES

GENERAL CCNCEETS ANL FACILITIES

The function of programs ccnstituting
support for a telecormunications system is
to control, systeratically and efficiently,
the flow of data in a computer-kased tele-
conmunications systenr, and to perform, con-
currently, any required processing cf the
data. Data enters the system randoxly in
the form of messages from terminals and/or
fronm prcgrams that generate messages; data
is ultimately delivered to one cr more ter-
rinals c¢r prograns that process messages.
The messages entered at the terrminals con-
sist cf two princiral parts, the message
header, consisting of control information,
and the nessage text cr data.

Foxr a numker of reasons, the support is
lcgically divided into two categories:

1. 1The programming required tc identify
the telecormunications system to the
IEM System/360 Lisk Operating System,
to estaklish the line control discip-
lines required for the various types
cf terminals and modes of connection,
and to ccntrcl the routing of messages
in accordance with the user's require-
nents; and

2. The rrogranming required tc process
the contents cf the messages.

The first categcry is implemented Ly
routines collectively known as the message
contrcl program which is primarily ccn-
cerned with the message header. The second
category is implemented by one cr more mes-
sage_rrocessing programs which are primari-
ly concerned with the message text or data.

The paramount reason for dividing tele-
cormunications suppcrt into these types of
programs is that message flow in the system
is randcn and prcceeds at relatively slow
speeds (due to the orperating speeds of the
terrinals supported), while the messages,
once delivered to the computer, can ke pro-
cessed at corputer speeds. To fully uti-
lize the computing system capabilities,
nessage traffic must proceed sirultaneously
with message processing. Another reason
for having serarate message control and
message processing programs is that while
rany device-derendent considerations govern
the design of a message contrcl program,
they dc not affect the design of a message
processing program. The programmer writing
a message processing program need know only
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the format of the messages and the charac-
teristics of the data they contain to be
able to proceed with the program design.

A message control program serves as an
intermediary between the remote terminals
and any message processing programs. The
device-dependent input/output operations
are performed by QTAM routines that support
the message control program, based on the
terminal and line configuration of the
user's system as specified in the operands
of QTAM macro instructions. To provide
maximum efficiency, QTAM uses the operating
technique of placing messages on queues on
a direct access storage device (DASD), when
necessary, and subsequently retrieving
these messages for processing. This
enables the terminals to be referenced
indirectly, in much the same way as local
input/output devices are referenced. This
is accomplished from a message processing
program using language statements such as
GET, PUT, OPEN, and CLCSE.

When messages are associated with audio
terminals, QTAM places them in main storage
queues. A message processing program using
language statements such as GET, PUT, OPEN,
and CLOSE, retrieves audio input messages
from a main storage queue, processes them,
and sends the audio response to another
main storage queue.

The message control program itself can
perform limited processing of the message,
in addition to that performed by a message
processing program. Some of these proces-
sing operations may be required in order
for the message control program to perform
its function:

e For nonaudio messages, scanning the
header to determine routing information
and message code translating. Other
optioanal processing operations are pro-
vided by QTAM as a convenience to the
user. For example, the message control
program can insert the time of day in
message headers, obviating the need for
a message processing routine to do
this.

e For audio messages, message code trans-
lating. Other optional processing
operations are provided by QTAM as a
convenience to the user. For example,
the message control program can check
the input messages to determine if an
audio error message must be sent to the
calling terminal.



Every telecormunications system orerated
under CTAM requires cne and only one mes-
sage control prograx. Depending on the
arplication, cne cr more processing pro-
grams may be required, or none at all
(limited to two ky the nurmber of available
partitions). An example of a ncnaudic
arplicaticn requiring no message processing
program is a message switching applicaticn,
in which the scle functicn of the tele-
cormunications system is to receive mes-
sages frcr terminals and forward them unal-
tered (except for such processing as the
ressage contrcl prcgram may perform) to one
or more other terminals. An example of an
audio arrlicaticn requiring no ressage pro-
cessing program is a standard audio answer-
ing agglicaticn, in which the scle function
is to answer with an invariable audic
answexr withcut receiving any ingut message.

A telecormrunicaticns syster may include
several different terminal types, and both
switched and nonswitched line types. For
each comkination cf line type arnd terrminal
tyre, the user nust specify a sequence of
QIAM message contrcl macro instructicns. A
serarate sequence is normally written for
each communicaticn line group. A conmuni-
cation line groug ccnsists of one or more-
ccnrrunication lines cf the same type, over
which the sawe type cf terminal can commun-
icate with the computer. Each sequence of
nessage contrcl rmacrc instructicns is
called a line proceduré specification
(LPS); the several 1IFSs collectively con-
stitute the heart of the wessage control
progran. Fcr an audic line group, cne
refers tc an Audic 1LES.

Ey way of example, assume that a tele-
cormunications syster is to consist of four
nonswitched lines tc which IBM 1050 ter-
minals are conmnected, one switched line
cver which contact with IBM 1050s can be
made, three nonswitched lines tc which IEM
2260s are connected, and twc switched lines
over which contact with TWX terminals can
be nrade. The syster would then have four
line groups: a ncnswitched 1050 groug, a
switclked 1050 groug, a nonswitched 2260
groug, and a switched TWX group. A separ-
ate LFS would ke required for each group.

Each LPS consists of user-selected macro
instructions in twc groups: a "receive
group®, which defines the routines required
tc cperate on inccring messages from any
line in the 1line grcur; and a "send group’,
which defines routines required to orerate
on cutgecing messages to any line in the
line group.

For the audio corrunication line grougs,
each 1IPFS (or Audic 1ES) consists of user-~
selected audio racro instructions, which
define the rcutines required to operate

only on incoming messages from any audio
line in the line group.

OPERATING ENVIRONMENT

A telecommunications system operating
under DOS/QTAM exists in a multiprogramming
environment. A message control program is
always executed as a foreground-one pro-<
gram, regardless of the presence or absence
of other programming components in
foreground-two or background. Concurrently
with the execution of the message control
program, one Or two message processing pro-
grams can operate in the foreground-two or
background partitions. The task selection
mechanism of the DOS Supervisor controls
the asynchronous operation of all program-
ming components in the system. This method
of execution is based on:

1. The completion of awaited events such
as I/0 termination and the availabil-
ity of resources (for example, buf-
fers), and

2. The established priorities of
foreground-one, foreground-two, and
background.

After being assembled, linkage edited,
and cataloged into the core image library,
a message control program can be loaded and
executed in foreground-one. This is accom-
plished by the foreground initiation rou-
tine as the result of an operator message
keyed into the system via the 1052 Printer
Keyboard. The procedure is the same for a
message processing program to be executed
in foreground-two. A message processing
program to be executed as a background pro-
gram is initiated by Job Control from the
batched-job input stream. In any case, the
message control program must be initiated
before any message processing program. For
detailed information on initiating fore-
ground and background programs, refer to
the System Control and System Service Pro-
grams publication listed in the Preface of
this manual.

With multitasking, it is possible to
perform multiprogramming within one or all
of the background, foreground-one, and
foreground-two partitions. In a multitask-
ing environment, processing in a single
partition is possible; the message control
program can operate concurrently with one
or more processing programs in the
foreground-one partition. Within the par-
tition, the subtasks have higher priority
than the main task, with the first attached
subtask having the highest priority and the
last attached subtask having the lowest
priority. (For a complete discussion of
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Multitasking, see the DCS_Supervisor and
Input/Cutput Macrcs publication.) The main
task must first attach the message control
program and then the message prccessing
progrars. The main task may also deactiv-
ate the rartiticn after the QTANM suktasks
have closed.

Note: 1In multitasking the maintask cannot
use the STIXIT IT if CTAM is attached with
operator control, checkpoint by timer
interval, polling interval facilities, or
2740 Nodel 2.

Cepending cn the requirements of the
user, a System/360 that includes Tele-
processing may ke either:

1. Cedicated tc Teleprocessing, or

2. Set up to execute non-Telerrocessing
joks concurrently with the execution
cf Teleprocessing jobs.

The syster is dedicated to Tele-
processing when all three partitions are
allccated to rrcgrams performing Tele-
processing functicns; that is, a message
contrcl program is executing in foreground-
one, and message processing programs are
executing in foregrcund-two and in
kackground.

At the other extrerme, if no message pro-
cessing program is continuously required by
the Teleprocessing arplication, non-Tele-
processing prcgrarns can ke executing in
foreground-two and kackground. BAn example
of such a configuration is: normal katch
processing in the kackground partition,
concurrent perirheral operaticns in
foreground-two, and a message ccntrcl prc-
granm performing Telerrocessing functions in
foreground-one. cSuch a configuration can
exist cnly when the message ccntrol program
can perform the required Teleprccessing
functicns without the surpport of a message
processing prograr (for example, a message
switching, data ccllection, or standard
audio answering arplication). Bowever,
where it is necessary tc terminate orera-
tion of the message control program, a mes-
sage prccessing rprcgram must ke initiated
in the foreground-twc or backgrcund rarti-
tion tc perforrm this function. This
requires temporary termination cf one non-
Teleprccessing prcgram if two such rprograms
are executing at the time the message con-
trol prcgram is tc ke terminated.

Tyrically, a Telerrocessing agplication
that requires message processing is sup-
ported ky only cne nmessage prccessing pro-
gram (in addition to the message control
prograr). Cne ressage processing program
can be designed tc process all message
tyres and to terminate the message control
program when necessary. This leaves one
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partition available for the execution of a
non-Teleprocessing program, and thus
enables the user to take fullest advantage
of the multiprogramming capabilities of
DOS. An example of such a configuration
is: normal batch processing in background;
and a message processing program in
foreground-two and a message control pro-
gram in foreground-one performing Tele-
processing functions.

Multitasking extends the multiprogram-
ming capabilities of the Disk Operating
System to execute twelve programs rather
than three, since one partition can contain
up to ten programs operating concurrently.
Message processing programs can be executed
in the same partition (foreground-one) as
the message control program or in the
remaining system partitionms.

FILE DEFINITION AND CONTROL INFORMATION

For each file referred to by the message
control and message processing programs, a
DTF table must be defined by means of file
definition macro instructions. A DTFQT
macro instruction must be provided for each
of the following types of QTAM files:

e Each communication line group (message
control program).

e Direct access message queues (message
control program--not applicable to
audio response units).

e DASD checkpoint records file (message
control program).

e 7772 Digitally Coded Voice (DCV) voca-
bulary (message control program),
required when at least one 7772 ARU is
present in the system.

e Each main storage process queue (mes-
sage processing program).

e Each main storage destination queue
(message processing program-- not
applicable to audio messages).

e EFach audio output queue (message pro-
cessing program).

Similarly, an appropriate DTFxx macro
instruction must be provided for each mes-
sage log used by the message control pro-
gram. The actual DTFxx used is a function
of the storage medium used for the message
log (for example, DTFMT would be used for
magnetic tape).

The DTF tables in a message control pro-
gram serve as a logical connector between



the message control program and the asso-
ciated line group, CASD message gueues,
7772 LCV vocakulary, and message log files.
The DTF takles defined in a message proces-
sing rrcgram are nct associated with files
themselves. They are used to provide con-
trol information tc CTAM for the transfer
of data to and frcm a message processing
prograrm. The main storage (MS) process and
destination queues and the audic output
queve are the main ccnnectors between a
ressage ccntrcl prcgram and a message pro-
cessing program.

In additicn tc the file definitions, the
user must supply control information (in
the fcrr cf macrc instructicns) that is
used ky the message control program to ccn-
trol the sending and receiving cf messages.
The control information consists of:

e The name and address of each terrminal
with related infcrmation, such as any
srecial distrikuticn lists for sending
a message to rmore than one terminal
(nct applicakle tc audio lines).

e The name cf each DASD process queue
associated with a message processing
prcgram to which incoming messages are
tc ke sent.

A polling list fer each line that indi-
cates the crder in which the terminals
on the line are to ke polled (nct
arrlicable tc audio lines).

e The size and nunker of wain storage
kuffers that are to be used for sending
and receiving messages tc and from the-
terminals. 1In crder to ccmpensate fcr
the differences in the rates of infor-
mation flow, CTIAM automatically and
dynanically uses availakle kuffers in
accordance with irmediate needs (not
arrlicable tc audic lines).

e Tke name of each audio communication
line together with related inforrmation,
such as line group nare.

e The size and numker of main storage DCV
tuffers used to transmit ressages to
the terminals (fcr each IBM 7772 ARU
transmitting CLCV words dynamically
retrieved from CASD). CTAM automatic-
ally and dynarically uses availakle
buffers from the corresponding LDCV
kuffer pocol in accordance with imredi-
ate needs.

e The name and lccation of 7772 DCV voca-
ktulary words tc ke permanently kert in
main storage.

QTIAM FACILITIES

The QTAM facilities include a comprehen-
sive set of input/output, message control,
translating, and editing routines that
relieve the programmer of the detailed and
specialized programming normally required
in writing a message control program for a
telecommunications system. Macro instruc-
tions are provided that allow the program-
mer to assemble and linkage edit these rou-
tines into an integral message control pro-
gram designed to meet the exact require-
ments of an installation.

For nonaudio terminals, the primary
capabilities of the telecommunications pro-
grams that can be created through the use
of QTAM macro instructions are:

e Polling terminals

e Receiving messages from terminals
e Addressing terminals

e Sending messages to terminals

e Dynamically assigning and using avail-
able buffers as required

s For incoming messages, performing mes-
sage editing functions such as: trans-
lating from the transmission code in
which messages are sent to extended
binary coded decimal interchange code
(EBCDIC); inserting time-received and
date-received information in the head-
er; recording (logging) the message on
a secondary storage medium such as mag-
netic tape; and maintaining a count of
the number of messages received from
each terminal

e Routing messages to appropriate queues,
determined by either the destination
code specified in the header of the
message, or the source from which the
message entered the system

® Queueing messages on a direct access
storage device

e Initiating corrective action when an
error or unusual condition is detected

e Intercepting transmission of messages
in error

® Cancelling messages containing errors
e Rerouting messages

e Transmitting error messages

e Routing messages with erroneous header

information to a special queue
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Prcviding message data, in the work
unit specified (mwessage, wessage seg-
mwent, or reccrd), tc a message prcces-
sing program

Placing respcnse wessages generated ky
message processing programs on gueues
fcr subsegquent transmissicn

Retrieving messages already queuved for
transrission tc terminals

Fcr outgoing messages, performing mes-
sage editing functions such as: rlac-
ing time-sent and date-sent information
in the header; placing an output
sequence nurnker in the header; logging
the ocutgoing message on a secondary
stcrage device; rmaintaining a count of
the number of messages sent to each
terminal; and translating the message
from EBRCDIC ccde to the appropriate
transmission ccde

Taking pericdic checkpoints of the sys-
tem, in which the status cf the queues
and the teleccrwunications network are
saved on a direct access stcrage
device. This information can be uti-
lized by a reccvery facility (Restart)
in case of sukseguent syster failure

Prcviding operatcr-to-systenm cormrunica-
ticn thrcugh a telecommunications sys-
tem control terminal

Providing on-line terminal testing for
rencte IBM terminals

Keering counts cf line errors

Prcviding errcr recovery prccedures.

For audio terminals, the prirary capaki-

that can be created through the use of QTAM
macro instructions are:

e Enabling audio communication lines

Receiving messages from terminals

Sending audio messages to terminals

Providing main storage for DCV word
buffering, when an IBM 7772 uses DCV
words dynamically retrieved from DASD

Performing, for incoming messages, mes-
sage editing functions such as: trans-
lating from the transmission code in
which messages are received into
extended binary coded decimal inter-
change code (EBCDIC), except for the
messages dialed on IBM 3944; inserting
time-received information when messages
are to be logged on a secondary storage
medium such as magnetic tape

Queuing messages on the main storage
process queue

Initiating corrective action when an
error or an unusual condition has been
detected

Providing messages to a message proces-
sing program

Placing response messages in queues for
subsequent transmission

Retrieving messages previously queued
for transmission

Keeping counts of audio line errors

lities of the telecormunications programs = Providing error recovery procedures.
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The fcllcowing sections describe message
contrcl services for networks designed to
handle nonaudio rmessages cnly. For a dis-
cussion of audio message handling and of
nrixed audio and ncnaudioc message handling,
refer to page 117 .

MESSACE FCRMATS (NCNAUDIO MESSACES)

This secticn describes the fcrmat cf
nonaudic messages. For a detailed discus-
sion of the formats cf messages arriving
fron varicus terminal types, thcse in
storage, and those keing transmitted to
various terminal tyres, refer tc Aprendix
Je.

A ncnaudioc wmessage usually ccnsists of
two parts: header and text. The message
header contains ccntrol information fcr the
nessage, such as:

1. Cne or more destination codes.

2. The code name fcr the originating
terminal.

3. The numker of the message relative to
the nunkers cf rrevious messages
received fror that terminal (input
sequence nurker).

4. 2 nessage tyre indicator.

5. Varicus cther fields containing con-
trol type data.

Crerations cn the fields in the headex
are a rrimary functicn of the LES-defined
routines in the message control program.
The length and fcrrat of the header and the
inforration it contains depend solely on
the requirements cf the agplication and the
user's rreferences. The length may ke just
a few characters cr many characters. 1In
sore instances, it is possikle to omit hea-
ders entirely; however, some tyre of header
is usvally prcvided. The text rorticn of a
message consists cf the inforration cf con-
cern tc the party ultimately receiving the
message. This party can be either a termi-
nal or a prcgrar that processes the text
(message processing program).

The fcrmat of the message header, to a
great extent, dictates the arrangement of
the message ccntrcl rrcgram. Fcr this
reason, the ccntrcl characters used and the
sequence of the fields within the header

NONAUDIO MESSAGE HANDLING

must be predetermined so that the message
control program for the telecommunications
system can be properly coded.

The destination codes in the message
header identifies the terminal(s) or pro-
cessing program to which the message is to
be routed. The message type indicator can
be used to identify a header that is to be
processed in a special manner. By insert-
ing certain macro instructions in the mes-
sage control program, the user can insert
in the header such data as the date and
time the message is received, the date and
time it is sent, and the number of the mes-
sage in relation to other messages sent to
a particular terminal (output sequence
number).

Depending on the type of work unit (mes-
sage, segment, or record) with which he is
dealing in his system, the user must speci-
fy appropriate characters for control
purposes.

e A message is that unit of text that is
terminated by a special end of trans-
mission (EOT) character or by an EOM or
EOT character for WITA terminals.

s A seqgment is that portion of a message
contained in a single buffer, the size
of which is specified by the user.

e A regord is that portion of a message
terminated by any of the following
characters: end of block (EOB), end-
of-text (ETX), carriage return (CR),
line feed (LF), or new line (NL).

e A message block is that portion of mes-
sage terminated by an EOB character.
There is no EOB character for WTTA

terminals.
Note: The end of an input message sent

by a WTTA terminal is indicated by one
of the following:

e EOM character: indicates that
another message is to be sent by the
terminal operator.

® EOT character: indicates that the
input message is the last to be sent
by the terminal operator.

e A time-out: indicates that no char-
acter has keen sent by the terminal
operator during a 28-second inter-
val. This is recognized as an end-
of-transmission signal.
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Byte: 0 1 2 3 4 5 6 7 8 9

10111213 141516 17 18

#111912 C|H]|I N|Y|C PIHT |;

¥ ¥ ¥

*

Tl TExT

—QOm

Fiqure 2.

Sample Format for an Inccring Message

Byte: 0 1 2 3 4 5 6 7 8 91011 12 13 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Fl1|9|2|B|CIHII|BINIY|[CIB|PIH|I]|;|B]|1]] 3]0 4151111 11{/|0
31 32 33 34 35 36 37 38 39 40
51/16]6|*|1|K|0|8]3 TEXT (E)
1
Figure 3. Sanple Fcrmat for an Outgoing Message

There are many pcssikle variations for
the format of a message header. The samrle
forrats shown in Fiqures 2 and 3 are
included for illustrative purgoses.

The format shcwn in Figure 2 could be
used in a message switching applicaticn.
Byte 0 ccntains a machine end of address
(EOA) character. There is no machine EOA
character fcr WITA terminals. Wwhen the
message is transmitted, this character sig-
nals the end cf ncnrecorded machine ccntrol
characters (such as addressing characters
and the machine ECA itself) and the kegin-
ning cf data characters. The 192 in bytes
1 thrcugh 3 is the input sequence nunker.
Bytes 5 thrcugh 7 ccntain the ccde for the
terninal that originated the message.

Bytes 9 through 11 and 13 through 15 con-
tain destination codes specifying the terxr-
minals tc which the message is to be sent.
In this example, the semicolon in byte 16
has been designated ky the user as the pro-
grar ECA character. Since some of the mes-
sages in this aprlication contain multiple
destination codes, this control character
nust fcllow the last destination code.
Bytes 17 and 18 ccntain characters specify-
ing the priority cf the message. The
remaining portion of the message is text
and is fcllcwed ky the EOT character.

After the ressage control prcgram has
operated on the message header and kefore
the message is transnitted to the destina--
tion terminals, the format of the message
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could be as shown in Figure 3. When the
message comes into main storage, the mes-
sage control program inserts time received
and date received information in the head-
er. The time received information in bytes
18 through 25 indicates that the message
was received at 11 hours, 30 minutes, and
45 seconds on the date (November 5, 1966)
specified in bytes 27 through 34. Inser-
tion of this information moves the priority
data to bytes 35 and 36. The message is
then queued by priority on the direct
access storage device. When the message
reenters main storage prior to transmission
to the destination terminals, the message
control program places the output sequence
number in bytes 38 through 40 of the head-
er. The original text and the EOT charac-
ter follow the output sequence number.

QTAM, with its complete set of header
processing routines and associated macro
instructions, allows the user to indicate
the header processing functions he wishes
performed. He does this by including the
appropriate macro instructions in the mes-
sage control program. Many functions are
available, in addition to those described
briefly in this section, such as the detec-
tion of incorrect or invalid information in
the header fields. These functions and the
relationship of the message header format
to the design of the message control pro-
gram are discussed in detail in later sec-
tions of this publication.



NCNAULIC MESSAGE_FICW

The message flcw within the syster
depends on the tyre cf message. This sec-
tion describes the flow of nonauvdio res-
sages through a syster operating under DCS
QTAM from the receirt of the wessage at the
conputer toc its transrmission to a destina-
tion terminal. Figure 4 illustrates this
nessage flcw.

The input ressage is prepared at the
remote terminal location. Messages may ke
of variakle length and consist cf twc
parts: header and text. When rolled, the
source terminal sends the message tc the
corruter via a conmunication line. 1In
Figure 4, step 1 shows the message passing
thrcugh an IBNV 27061, 2702, or 2703 control
unit and the rultiplexer channel, and
filling availakle kuffers frorxr the CTAM
kuffer pool.

The user defines the size of his Lkuffers
in the message contrcl program, which must
ke in the foreground-one partition. CTAM
inserts contrcl infcrwation (kncwn as a
prefix) in the first portion cf each buff-
er. The first 32 kytes of a kuffer used to
contain a message header are set aside fcr
a header rrefix generated by CTAM.  This
kuffer must ccntain the entire header and
may alsc contain text data. The characters
transritted by the remote terminal kegin
£illing the buffer in kyte 32. The first
22 kytes of a kuffer used to contain only
text data are set aside for a text prefix
generated by CTAM. MNessage data begins
filling the buffer in byte 22.

The user can transmit single segment or
multisegnent wessages. (A message segment
is that message data that occupies one
kuffer.) 1In single segment messages, the
entire message is ccntained within cne
kuffer. In multisegrment messages, more
than cne buffer is needed for a message.

In all ktuffers except the last for a
rultisegment message, the segment contain-
ing the header is shocrter than a segment
containing only text; this is because the
header prefix generated ky QTAM is ten
kytes longer than the text prefix. In each
buffer used tc ccntain intermediate text,
the segments are the same size. 1In the
last kuffer fcr a multisegment message, the
message segment can ke any length equal to
or less than the kuffer length minus 22.

The kuffers shcwn in Figure 4 are each
80 kytes in length. The first input Lkuffer
thus acccnrodates a nmessage segment of 48
characters; of these, 26 constitute the
header recrticn cf the message and 22 the
text portion. In the second input buffer,

the message segment is 58 characters; all
of these characters are text data. The
third and last input buffer contains the
remaining characters in the message. Since
the input message is 150 characters, the
message segment size for this buffer is uu4.

As soon as a buffer is filled with the
first segment of a message, a portion of
the line procedure specification (LPS)
called the receive group performs such
user-selected functions as: converting
codes, logging, updating message counts,
incorporating time-received and date-
received information, and checking input
sequence numbers. The first three func-
tions can also be performed for text seg-
ments. In Figure 4, the user has specified
that messages to be handled by a message
processing program must have six characters
of time-received information incorporated
into the message header. The header infor-
mation preceding the position where the
time is to be inserted is shifted into the
reserved area in the header, and the time
is inserted into the space thus created.
The insertion of additional fields in the
header must not cause the header and prefix
size to become greater than the specified
buffer size.

In performing its function, the LPS
scans and processes header fields in accor-
dance with the order indicated by the rela-
tive positions of the individual LPS macro
instructions; the operations are performed
in the buffer containing the message seg-
ment. After performing these functions,
the receive group of the LPS routes the
prefix (minus the first eight bytes®) and
the message segment to either a DASD
destination queue or a DASD process queue.

Each DASD destination queue contains
message segments that are to be transmitted
via a certain line, or message segments
that are to be transmitted to a certain
terminal. A DASD process gueue contains
message segments that are to be routed to a
message processing program.

The receive group of the LPS can check
the validity of the name of the originating
terminal and the destination code before
routing the message to a DASD process queue
or DASD destination queue. Each type of
queue is maintained on a direct access
storage device, and all such queues are
regarded as one file (the DASD message
queues file).

o gl o e e e e e

1The first eight bytes of a header or text
prefix contain control information used
only in main-~storage buffer handling;
therefore, these bytes are not placed on
the direct access device.
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Each LCASD process queue is associated
with a message processing program. Mes-
sages requiring text processing should be
routed to the DASL process queue asscciated
with the message rrccessing program that
processes that tyre cf message. The user
contrcls this routing either via the mwes-
sage header (the destination code is the
name of the DASD process queue) or ky LPS
macxo instructicns that direct nessages of
a particular type to a particular queue.
Step 2 cf Figure 4 shows the LIPS routing a
message to a DASD process queue. The
receive group of the IPS can rlace messages
that do not require text processing (e.g.,
switched messages) directly on the appro-
priate LCASD destination queues.

For each DASC rrccess queue waintained,
QTAM maintains a corresponding queue in
main stcrage. Each main storage (MS) pro-
cess queuve is maintained in buffers from
the QTIAN buffer pccl in the foreground-one
partition. The numker of buffers allocated
tc an MS process queue is specified in a
DTF takle by a message processing program.
After the DTF takle for the MS rrocess
queue has been opened by the message pro-
cessing program, a CIAM routine automatic-
ally passes the message segment from the
DASD rrocess queue tc the MS prccess queue
(see Step 3 cf Fiqure 4). In mcving the
prefix and the segment to the buffer, the
eight Lkytes that were deleted when the pre-
fix and the segment were placed on the DASD
process queuve are restored so that the pre-
fix length is once again 32 (header trefix)
cr 22 (text prefix).

Each time the message processing program
gains control and issues a GET (Step 4 in
Figure 4), CTAM passes message data from
the ME rrocess queue to a user-specified
work area in the message processing pro-
grar. Message data is provided in the work
unit specified ky the user in the DTF
table. The wecrk unit may ke either a com-
plete message, a message segment, or a
reccrd. Befcre ncving the message data to
the work area, CIAN strips the header and
text rrefixes from the message segments.

In the first four kytes of the work area,
QTAM rlaces a 4-kyte rrefix, which indi-
cates the size and type of work unit with
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which the user is dealing. After receiving
the message data, the message protessing .
program processes it as required by the
arplication.

A message processing program generating
a response message must define and open a
DTF table governing message transfer before
attempting to place the message on a DASD
destination queue. This DTF table contains
information needed by QTAM to establish an
MS destination queue. When a PUT macro
instruction is issued by a message proces-
sing program (Step 5 in Figure 4), QTAM
moves the message data from the user-
specified work area into the MS destination
queue. The header and text prefixes are
attached to the message segments in the
buffer areas that make up the MS destina-
tion queue. As the message data £fills the
buffers, QTAM inserts chaining addresses
and other necessary control information
into the prefix fields. The response mes-
sage generated by a message processing pro-
gram can be any size (the one used in
Fiqure 4 is 120 characters).

After the header and text prefixes have
been added in the MS destination queue,
QTAM places the message into the appropri-
ate DASD destination queue on the DASD mes-
sage queues file (Step 6 of Figure 4).

QTAM retrieves message segments from the
DASD destination queues on a first-in-
first-out basis within priority groups.

The message segments are brought in from
the direct access device and placed in
available buffers (Step 7 of Figure ).

The send group of the LPS section in the
message control program can then perform
such user~selected functions as: convert-
ing the code of the message to the device
code of the terminal, incorporating time-
sent and date-sent information in the head-
er, message logging, and updating of mes-
sage counts. These operations are per-
formed in the buffers that receive the mes-
sage segments from the direct access
device. QTAM then strips the header and
text prefixes from the message segments and
transmits the message to the appropriate
terminal (Step 8 of Figure 4).




The header and text prefixes described
in this secticn are generated avtomatically
and are used ky CTANM routines. No prcgram-
wing ccnsideraticns are required by the
user for the manipulation of the buffers
and their prefixes as messages flow through
the system. The header and text prefixes
are discussed cnly tc give a ccnplete
descrirtion of the flow of messages through
the system. A macrc instruction is pro-
vided that allows the user to retrieve mes-
sages from a queue on the DASLD message
queues file. When this macrc instruction
is used to retrieve the segment containing
the messace header cf a multisegment mes-
sage, the user can access the chain address
field in the header cr text prefix to
retrieve succeeding segrments cf the mes-
sage. The formats of the header and text
prefixes are shcwn in Arpendix 2.

RELATIVE PRICRITY CF RECEIVINC VERSUS
SENLCING IN NONAULIC CPERATIONE

Message traffic can proceed in only one
directicn at a tine cver each of the half-
durlex lines that ccmprise a QTAM-
controlled telecorrunications network.

The user has the cption of sgecifying,
fer each line grcup made up of nonswitched
lines, one of three relative priorities cf
receiving versus sending orperations for the
lines in the grour. He may srecify that
receiving has pricrity over sending, the
two have equal priority, or sending has
pricrity over receiving. The significance
of these opticns varies with the type of
polling process. Fcr lines polled under
the control of the program capakility
(polled lines), the irplicaticns are as
follows.

If receiving has priority over sending,
polling cf terminals and receipt of incom-
ing message traffic proceed continucusly on
a given line excert during the time reriod
that a user-specified polling interval is
ocbserved. The specified polling interval
is cokserved only when no message traffic is
received during a ccrplete pass thrcugh the
polling list for the line. Outgoing mes-
sages (if any are present on the destina-
tion queue for the terminal or line) are
sent only during this interval, and cnly
until the interval expires. Upcn exrpira-
tion of the interval, outgoing message
transrissicn ends after the current message
is sent, reqgardless of whether any messages
still remain queued. Polling and incoming
message transmission then resyme. It is
irpcrtant to ncte that if no rolling inter-
val is specified, or if there is no lapse
in inccring ressage traffic, outgoing mes-
sage transmission cannot occur. Assurming

that the user specifies a polling interval,
he must also make it long enough to accom-
modate any expected density of outgoing
message traffic. In other words, too short
an interval will cause outgoing messages to
"back up" on the destination queue for that
terminal or line.

If receiving and sending have equal
priority, polling and incoming message
traffic proceed without interruption until
all terminals on the line have been polled
(i.e., until the end of one polling pass).
Then outgoing messages (if any are present
on the destination queue for the terminal
or line) are sent. Once outgoing message
transmission begins, it continues until all
messages on the queue have been sent,
regardless of whether the user has speci-
fied a polling interval. When the destina-
tion queue is depleted, polling and incom-
ing message traffic resume. Note that, in
contrast to the case where receiving has
priority, outgoing message transmission
occurs whether or not a polling interval is
specified and regardless of the length of
the interval.

If sending has priority over receiving,
outgoing messages (if any are present on
the destination queue) are sent:

1. Each time a negative response to pol-
ling is received from a terminal.

2. Each time an EOT is received from a
termiral, indicating that a complete
message has been sent.

Once outgoing message transmission
begins, it continues until all messages on
the queue have been sent. Note that when
sending has priority, outgoing transmission
can occur after each terminal is polled,,
rather than only after a complete polling
pass.

For lines polled under the control of
the Auto Poll feature (autopolled lines),
the priority options of receiving over
sending have the following meanings.

If receiving has priority over sending,
no outgoing messages can be sent to the
terminals attached to these autopolled
lines. The lines are open to incoming mes-
sages traffic only.

If receiving and sending have equal
priority, the significance of this option
for autopolled lines is the same as for
peolled lines with the exception that no
polling interval may be specified.

If sending has priority over receiving,
outgoing messages are sent:
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1. Each time an ECT is received from a
terminal, indicating that a complete
nessage has keen sent by this
terminal.

2. Each time the end of the pclling list
is reached.

MANAGEMENT OF WITRA LINES

The name World Trade telegrarh terminal
(RTTA terminal) refers to any of various
European teletypewriters using a start-stop
5-level code with two shifts (letters shift
and fiqures shift) tc transfer data over
leased point-to-point telegragh lines
(referred to as WITA lines) at 50, 75, or
100 bauds (bits per second). The ccdes
used are either the Internaticnal Telegraph
Alphaket No. 2 (referred to as ITA2) or the
Figure Protected Ccde ZSC3 (referred to as
ZSC3). These two cocdes are illustrated in
Figures 44 and 45.

WITA lines operate in a contention sys-
tem. The message control program is always
ready to handle messages from WITA ter-
rminals since, as sccn as traffic ceases, a
Read operation is initiated so that the
line is prepared to receive the next mes-
sage. Therefore, only one WITA terminal
can be connected tc a given WIT2 line.

A nessage sent to a WITA terminal (out-
put message) or sent by a WITA terminal
(input message) nmust always start with
twelve LTRS characters. For an input mes-
sage, these twelve characters are sent by
the terminal cperatcr, but they do not
enter main storage. For an outrut message,
they are automatically sent by CTAM. When
input wmessages are prepunched into pager
tape, the 12 ITRS characters are required.
On the other hand, the WRU, EOM, and EOT
characters must never be prepunched; they
must ke sent ky the operator.

The user can specify that receiving has
priority over sending, that sending has
pricrity over receiving, or that the two
have equal priority. If receiving has
priority over sending, (oxr if the two have
equal priority), and if there is no traffic
over the line, the corresponding Read com-
mand is interrupted and an output message
is sent to the WITA terminal (refer to the
note kelow). If an input message is being
received, the outrut message will be sent
only after an ECT character has been
received oxr after a time~out has occurred.
If sending has priority over receiving, the
same procedure is fcllowed, except when an
input message is keing received; in this
case, the output ressage will be sent as
soon as an EOM or ECT character is received
or a time-out occurs.
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Note: If the first character of an input
message is received at the same time the
Read command is interrupted, the output
message is not sent and the input message
is accepted.

Both the CPU and the WTTA terminal can
ask for the identification sequence of the
other. When an identification exchange is
performed, the CPU sends its identification
sequence to the terminal (IAM=YES must be
specified in the DTFQT macro instruction),
and the terminal sends its identification
sequence to the CPU (WRU=YES must be speci-
fied in the DTFQT macro instruction). An
identification exchange can be performed
during either

e Receiving operations, each time the
terminal operator sends the WRU signal
to the CPU; or

e Sending operations, at the beginning of
an output message (if the WRU macro
instruction is in the Send Header sub-
group of the LPS) or at the end of an
output message (if the WRU macro
instruction is in the End Send subgroup
of the LPS).

When the CPU receives the terminal identi-
fication sequence, QTAM compares this
sequence with that specified in the TERM
macro instruction (refer to the description
of the TERM Macro Instruction).

MANAGEMENT OF NONAUDIQ SWITCHED LINES

Insofar as possible, QTAM management of
switched lines parallels the management of
nonswitched lines. A number of differences
should be understood, however.

In a switched network, terminals are not
attached to the computer by specific lines.
Rather a line connection between the com-
puter and a terminal is established over
any available access line included in the
line group. An available 1line is a line
over which message traffic is not currently
in progress.

The management of switched lines by QTAM
allows all current message traffic (both
from CPU to terminal and from terminal to
CPU) to be transmitted during one call.
That is, once a line connection is estab-
lished by either party, all messages queued
for sending to the terminal are sent, and
the terminal is allowed to send to the com-
puter all messages it may have ready. The
priority scheme implemented for switched
lines is similar to the sending priority
previously described for nonswitched lines.
That is, each time a message is received



from a terminal, any messages on the
destination queue fcr the terrxinal are sent
kefore accepting ancther message from the
terrinal. This is true regardless of
whether the line ccnnection is caused by a
computer initiated call or by a terminal
initiated call. The primary reason for
handling switched lines in this manner
(rather than requiring separate calls for
incoming and ocutgcing messages) is in the
interest of econcny since the rates for a
switcked netwcrk are frequently on a per
call Lasis.

CALLS FROM THE CCMFUTER TO A SWITCHED
TERMINAL

The Auto Call feature is required for
corputer initiated calls to a terminal on a
switched network. This discussion assumes
that this feature is included and that com-
puter initiated calls are desired.

when messages appear on a destination
queve fcr any tyre cf terminal cn a
switclked netwerk, the computer attenmpts to
find an availakle access line starting with
the relative line defined in the terrinal
table entry fcr that terminal. If that
access line is kusy and additional lines
were defined in the line groug, the comput-
er attempts to initiate the call using one
cf these lines. If all the defined lines
are kusy, the atternpt tc call the terminal
is deferred until a line kecomes available.
when an availakle access line is found, the
ccrputexr disakles the line and dials the
terrinal using the dial digits specified in
the terminal takle entry. If the dialing
procedure is completed successfully and if
the terminal is ready to receive, the
gueued messages are sent. (If the dialing
procedure is not completed or if the com-
puter receives a negative resgonse to
addressing, the messages are not sent
unless the user includes INTERCET and
RELEASENM macro instructions toc cause later
sending of the ressages. See the descrip-
tions of these macrc instructiomns.) After
all messages are sent to the terminal, the
computer turns the line around and accepts
any incoming messages the terwinal may have
ready. If further messages arrive on the
destination queue for the terminal while
the ccnputer is accerting an incoming mes-
sage, these wessages are also sent Lkefore
another message is accepted from the termi-
nal. When the last incoring ressage is
received and no further messages appear on
the destination queue, the computer kreaks

the line connection (for the 2740, the con-
nection must be broken at the terminal).

It then reenables the access line, making
that line available again.

Restriction: A terminal on a switched line
not having the Auto Call feature can
receive a message only in response to an
inquiry when the line is operating in con-
versational mode. A message cannot be
switched to this terminal from another
terminal.

For a discussion of calls from computer
to switched IBM 1050, IBM 2740, and TWX
terminals, see Appendix J.

CALLS FROM A SWITCHED TERMINAL TO THE
COMPUTER

The Auto Answer feature is required for
the terminal initiated calls to the comput-
er on a switched network. This discussion
assumes that this feature is included and
that terminal initiated calls are desired.

When QTAM is not sending messages to or
receiving messages from a switched terminal
over a particular access line, that line is
enabled to permit switched terminals to
call the computer. A terminal that wishes
to send a message causes a line connection
to be established by dialing the computer
over an enabled line. After answering the
call, QTAM receives the first incoming mes-
sage (if any) from the terminal and then
sends any messages on the destination queue
for the terminal. From this point, the
transmission of further messages between
the terminal and the CPU proceeds in the
same sequence described for computer
initiated calls. When the terminal indi-
cates that it has no more messages and no
further messages appear on the destination
queue for the terminal, QTAM breaks the
line connection and reenables the line.
(With the 2740, the connection must be bro-
ken at the terminal).

Except that the first message is sent by
the terminal, the receiving and sending
procedures for a terminal initiated call
from either an IBM 1050, IBM 2740, or a TWX
terminal are identical to those described
in 'calls from the Computer to a Switched
Terminal’.

For a discussion of IEM 2260-2848 Local
Operations, refer to Appendix J.
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TELECCMMUNICATICONS AFPLICATIONS (NONAUDIO)

A teleconmunicaticns system cperating
under LCS/QTAM can ke designed for a wide
variety of applicaticns including message
switching, collecting data, standard audio
answering, processing collected data, and
inquiry processing. Each of these applica-
tions is descriked here briefly.

MESSAGE_CONTRCL AEFFIICATIONS

Three applicaticns particularly suited
to handling ky a message control program
are message switching, data collection, and
standarxd audic answering (the last of these
is described in the audio secticn of this
publicaticn).

MESSAGE SWITCHING

Message switching can be acccrplished
entirely within the message control program
excerpt that a message processing program
nust ke loaded and initiated to terminate
the execution of the message control
Frograr.

In a message switching application, ter-
minals transmit messages to the central
processing unit, which relays the messages
to cne cor more cther terminals. The appli-
cation does not prevent a terminal from
sending a message tc ke processed. CTAM
places these messages on a DASD process
queuve for handling ky a wmessage processing
program (either concurrently or at a later
time).

When an incoming message is to be
switched, the LIPS section of the message
contrcl program rcutes the message to a
DASD destination queve. If desired, infor-
mation such as the time and date of receipt
can be placed in the message header. Vali-
dating the codes cf the originating and
destinaticn terwminals and checking the
input sequence nurker in the header can
alsc ke performed. Eefore a wmessage is
transmitted to its destination, the 1PS can
reccrd in the header the date and time the
message is sent. It also can record the
nunber cf the message in relaticn to other
nessages sent to that terminal. The LIPS
can alsc log the messages sequentially on a
storage device for suksequent reference Ly
the user with a different access method.
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DATA COLLECTION

Data collection, like message switching,
can be accomplished entirely within the
message control program except that a mes-
sage processing program must be loaded and
initiated to terminate the execution of the
message control program.

In a data collection application, ter-
ninals send data in the form of messages to
the central processing unit (CPU). The
messages are accumulated and stored by the
CpPU, and subsequently processed as a batch.

The message control program can accumu-
late data in two ways:

1. It stores the data on DASD process
queues.

2. It can also store the data on any
secondary storage medium.

If the first method is used, the messages
can be obtained at any time (concurrently
or later) by a message processing program
(see the subsequent section Processing

Collected Data). The messages are routed
to DASD process queues on the DASD message
queues file in the same manner as any other
messages that have a message processing
program as their destination. The messages
remain on these DASD process queues until
the activation of a message processing pro-
gram which issues a series of GET macro
instructions to obtain and process the
messages.

In the second method, the LOGSEG macro
instruction in the LPS section of the mes-
sage control program causes the message to
be recorded sequentially on a secondary
storage device selected by the user. An
access method other than QTAM must be used
to retrieve these messages for processing.

MESSAGE PROCESSING APPLICATIONS

A wide variety of telecommunications
applications can be processed by a message
processing program. Two of these applica-
tions are:

e Processing collected data (not applica-
ble to the audio messages).

e Inquiry processing.
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PRCCESSING CCLLECTEL DATA

The prccessing cf collected data is the
second part of a 2-step application. The
first ster is the actual collection of the
data Ly a message control program (see the
preceding Data Ccllection discussion).

The message ccntrcl program glaces data
to ke collected on LCASD process queues and
crtionally on any secondary storage device
(through the IOGSEG racro instructicn).
These messages may ke retained cn the
storage device used until it is convenient
to rrccess then.

If messages are ccllected on a DASC pro-
cess queue, they remain on the queue until
a message processing rrogram issues GET
racrc instructicns tc cktain and process
the messages. The message processing pro-
grar that prccesses the collected data can
either:

1. Pe cperated concurrently with the
ccllecticn cf the data ky the message
control program, oOr

2. PBe loaded and initiated at a later
tire (fcr exarrle, to rprccess data at
the end of tlke day after all message
traffic has ceased).

In the latter case, if the user wishes
to have CTAM retrieve the messages from the
DASLC prccess queue, the message contrcl
program must remain cperaticnal. If ter-
rinaticn of the message contrcl program is
desired so that the foreground 1 partition
is availakle fcr ancther rrcgran, the mes-
sage processing prograr rmust implement
another access methcd tc perform the input
orerations.

If the data is collected on a user
selected secondary storage device by a LCG-
SEG macrc instruction, the data must ke
cbtained for processing by an access method
octher than CIANM.

INCUIRY PRCCESSINC

An inquiry arplication involves receiv-
ing messages frcm terminals (performed by

the message control program), processing
the data contained in the messages (per-
formed by the message processing program),
and sending replies to the originating ter-
minals (message control program).

The routines called by the message pro-
cessing program to process the messages
need not reside in main storage. For
example, in an inquiry processing applica-
tion that requires processing of many dif-
ferent types of inquiries, it may not be
economical to have all of the required pro-
cessing routines in main storage. The mes-
sage processing program can contain an ana-
lysis routine that determines the type of
the message and loads the routine required
to process it from the core image library
(via a FETCH or LOAD macro instruction).
The routines fetched dynamically in this
manner must have previously been linkage-
edited onto the core image library at a
specified address in an available area in
the partition in which the message proces-
sing program is executing.

An optional feature of the inquiry app-
lication is operation in a conversational
mode.

For nonaudio lines operating in conver-
sational mode, a terminal transmitting a
message into the system is held on the line
by the message control program until the
message processing program generates a
response message for transmission back to
the inquiring terminal. The response mes-
sage is transmitted immediately. Conversa-
tional mode is specified through the CON-
VERSE operand of the MODE macro instruction
in the LPS section of the message control
program. Another optional function parti-
cularly suited for a high volume inquiry
application is specified by the EXPEDITE
operand of the PROCESS macro instruction in
the message control program. The EXPEDITE
operand causes messages to be routed
directly to the main storage process queue
associated with the message processing pro-
gram. The normal intermediate step of
placing the messages on a DASD process
queue is therefore bypassed. Both of these
optional functions decrease the time
required to return an answer to the inquir-
ing terminal.
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MESSACE_CCNTRCL FRCGRAM (NONAUDIC MESSAGES)

In every teleccmrunications syster using
QTANM, there must ke cne message control
prograrn. The message contrcl prcgram must
be executed in the fcreground 1 partition
of the Disk Crerating Syster. With rulti-
tasking, the message control prcgram must
ke executed as the highest priority task in
the fcregrocund-cne partition.

For nonaudic lines, message contrcl
includes those functions that:

1. Control the flow of messages between
the computer and terminals.

2. Frepare the messages for processing
and route thenr tc their destination
(another terrinal or a message pro-
cessing prcgran).

3. Frcvide the user with statistical in-
formation relating to message traffic.

4, Frovide the user with a copy of mes-
sages received from or sent to
terrinals.

The message contrcl prograr includes
both device handling and message handling
routines cf CTIAM. NMessages arriving at the
computer frcrm terminals are cocded in the
transnission code cf the particular termi-
nal. Facilities are provided tc convert
these transmissicn ccdes to the extended
kinary coded deciral interchange code
(ERCDIC), which simplifies message analy-
sis. Similarly, wmessages being sent from
the ccrputer to a terminal are converted
from EBCDIC to the transmission code of the
terninal. Refer tc Brpendix J for a dis-
cussion of considerations for sgecific
terrinals.

Messages received from terwinals can ke
routed tc one or more destinaticns. CTAM
routines check the validity of the destina-
tion codes and place messages in DASD
queues according tc their destinations.
Fror these DASD queues, the messages are
ncrrally sent tc their destinations on a
first-in-first-out kasis. However, a mes-
sage rriority scheme may ke included to
expedite the handling of certain messages.
Pricrity processing cf messages is rarticu-
larly useful in an arplication, such as
inquiry processing, where rapid response to
inquiries is required.

The input messages are norrmally sent to
the MS rrocess queue of the corresponding
message processing program on a first-in-
first-cut basis.
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To construct his message control pro-
gram, the user must select, place into
order, and assemble macro instructions pro-
vided by QTAM. There are four major sec-
tions in the message control program and
each can be wholly defined by OTAM macro
instructions. The four major sections and
the order in which they will be discussed
are:

1. File definition.
2. Control information.
3. PFile initialization and activation.

4. Line procedure specification.

File definition and control information
macro instructions generate the tables,
lists, and buffer areas needed in the sys-
tem. Initialization and activation macro
instructions ready the system for
operation.

The line procedure specification (LPS)
section is the most important section of
the message control program. In the LPS
section, the user specifies, through LPS
macro instructions, the manner in which he
wishes message traffic in his system to be
handled. The LPS macro instructions estab-
lish the linkage to QTAM routines that per-
form the message code translating, editing,
error checking, logging, and routing func-
tions. The parameters used by these rou-
tines originate either in the message head-
er or in the LPS macro instructions sup-
plied by the user.

The information specified in the file
definition and control information sections
is also used by the LPS routines in per-
forming their functions. There must be one
LPS for each communication line group that
requires different message handling
functions.

QTAM provides DSECTs (see Figure 5) that
enable the user to refer symbolically to
the various fields in the tables and con-
trol blocks used by QTAM. Three such
DSECTs are automatically generated in the
message control program:

1. Terminal table entry DSECT (includes
names assigned to an optional subfield
by the user in OPTION macro instruc-
tions). This DSECT is always
generated.



2. PBuffer prefix LCESECT (header and text
rrefixes).

3. 1ine control klcck DSECT.

If any other LSECT listed in Figure 5 is
desired in the wessage control gprograrm, it
can be included at asserkly time by includ-
ing a CCPY statement with the name in the
specify colurn cf Figure 5 in the orerand
field. If any DSECT is required in a mes-
sage processing prcgram, it can be included
in the sare wanner (none cf the DSECTs are
autcmatically generated in a message pro-
cessing program). It should ke noted that
all CTAM LSECT names have the fcur-
character prefix, IJIC:; therefore, the user
shculd refrain frcr using names keginning
with these four characters.

r T T 1
| Takle or | DSECT Name | Specify |
| Centrcl Blcck | | (for ccrY) |
L e 1 4
r . T h 1
| Terminal Takle| | |
| Entry | IJLQIELO | TIJLCIBLD |
b 1 4- 4
1 3 T o 1
| Buffer Prefix | IJLQBEFRO | IJLCEFRD |
b= 1 1 1
| Line Ccntrcl | | |
| Block | IJLQICBO | IJLCICBD |
t 4 3 4
] T T 1
| Queue Ccntrcl | | |
| Block | IJLCCCBO | IJLCCCBD |
L 4 4 *
v T T

| DIF Takle | IJLQDTFO | IJLCDTFD |
L -t 4 J

Figure 5. CIAN L[SECIs

FILE CEFINITICN

2 file definiticn racro instruction must
ke specified for each file referred tc by
the ressage ccntrcl program. Fcur types of
files are ncrrally used:

e Direct access message queues file.
e Cormmunication line group files.
e Direct access checkpoint records file.

e Message lcg files.

CIRECT ACCESS MESSAGE QUEUES FIIE

Cne direct access message queues file is
required. Message segments awaiting trans-
missicn to destinaticn terrinals and mes-
sage segments awaiting processing by a mes~
sage processing prcgram are placed ¢n

queues on a direct access storage device
(DASD). (Multiple extents and multiple
volumes may be used for the DASD message
queues file.) To establish these queues
(called DASD destination queues and DASD
process queues, respectively), one DTFQT
macro instruction must be issued to define
the DTF table for the file of message
queues. The macro must specify °'TYPE=DA‘;
however, the DLAB card creating the DASD
label must specify type SD.

Before defining and using the DASD mes-
sage queues file, the following steps must
be performed:

1. An area is allocated for the file on
the DASD volume to be used, and

2. The entire area allocated for the file
is preformatted with dummy records.

The dummy records must have a fixed
length equal to the buffer size (as defined
by the BUFFER macro instruction) minus
eight. This formatting process is neces-
sary only when the system is initially
generated, not each time the message con-
trol program is initiated. An access
method other than QTAM must be used to for-
mat the area for this file. Each extent
formatted must have a format 1 label. The
Clear Disk utility is recommended for
formatting.

The DASD message queues file is checked
for incorrect formatting at the time the
file is opened by an OPEN macro instruc-
tion. If the file has been formatted inco-
rrectly, an error message is provided and
the job is cancelled.

COMMUNICATION LINE GROUP FILES

A communication line group file consists
of messages transmitted via communication
lines, or between the computer and a local-
ly attached IBM 2260-2848 Display Complex.
One or more files of this type are
required. The user must specify one DTFQT
macro instruction to define a DTF table for
each line group in the system.

A line group can consist of up to 31
lines having the following common
characteristics:

e All lines in the grjup are of the same
type, either switched or nomswitched.
If switched, lines having the auto-call
feature cannot be included in the same
line group with lines not having the
auto-call feature. If nonswitched,
lines having the Auto Poll feature can-
not be included in the same line group
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with lines not having the Auto Pcll
feature.

e Associaticn with the same type cf ter-
minal devices (for example, all the
lines connect IENM 1050's to the systenm,
cxr all the lines connect IBM 1030's to
the syster).

e Requirement that the same number of
kuffers ke requested in advance for
each transmissicn of data from a terrmi-
nal to the computer.

e Creration under the same relative
priority specification.

e Use of the same LPS.

e Use of the sare polling interval.
Twc additicnal requirements are:

1. The relative pcsition of the device
access area in a terminal table entry
rust ke the same for all terminal
takle entries associated with the
lines in the line group (see the sec-
ticn The Ternminal Takle).

2. Nc line within the line grcup can be
defined as part of another line group.

The requirements for defining an IEM
2260-2848 Local line grour are:

e A LTFCT macrc must be specified fcr each
IBM 2848 Display Ccntrol. Mcre than one
2848 cannot ke defined in the same line
grcup. However, the same 2848 can be
defined in mcre than one line groug.

e Nc IEM 2260 Cisplay Staticn cr 1053
Printer within the line grour can ke
defined as part cf another line group.

e The sarme nunmker cf buffers must ke
assigned in advance for each transfer of
data frcm a 2260 to the computer.

e The sare tyre cf Read operation must ke
used (Read Disrlay Station (CS] Manual
Input [(MI] or chert Read (OS MI) for each
2260 in the line group.

e The same LIPS must ke used for each
device in the line groug.

¢ The relative rcsition of the device
access area in a terminal talkle entry
rust be the same for all terrinal takble
entries associated with the line groug
(see the secticn The Terminal Takle).
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DIRECT ACCESS CHECKPOINT RECORDS FILE

‘The direct access checkpoint records
file contains a record of the status of the
queues and the telecommunications network.
This irformation is written onto the DASD
at user-specified intervals. Two such
checkpoint records are maintained in the
file along with a pointer to the most
recent record. One DTFQT macro instruction
is required to define the DTF table for the
checkpoint records file.

Before the checkpoint records file is
defined, the following steps must be
performed:

1. 2An area is allocated for the file on
the DASD volume to be used, and

2. The area allocated for the file is
preformatted by the user with ome
dummy record at the beginning of the
file. :

The number of tracks required may be
calculated from the formula:

N = [288 + 2.1(M)]1

3625
where
N = the number of tracks. Must be
rounded to the next higher
integer.
M = the number of bytes in the check-

point record. Must be the same as
that specified in the SOWA operand
provided checkpoint records. It
may be computed by the formula
provided in the description of the
SOWA operand in Figure 7.

The dummy record in the file must be
four bytes in length, and the first byte
must be binary 0. Formatting of other
records needed is performed by the check-
point routine. This formatting process is
necessary only the first time this area is
used, and not each time the message
controlprogram is initiated. However, if
the file has not been closed, because of a
system failure, and the user does not wish
to perform a restart operation, he must
reinitialize (reformat) this file before
initiating the message control program. An
access method or utility other than QTAM
must be used to format the area for this
file.

The checkpoint records file is checked
for incorrect formatting at the time the
file is opened by an OPEN macro instruc-
tion. If the file has been formatted inco-
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rrectly, an error wmessage is prcvided, and
the jck is cancelled.

MESSAGE LCG FILE

A message log file consists cf messages
that are stcred and maintained sequentially
cn secondary storage for accounting gur-
poses. A message log can be rrcduced as a
byproduct of ncrral nessage handling. The
arprorriate DTFxx macro instruction rust be
srecified fcr each message log required ty
the usexr. The LTFxx used depends on the
seccndary stcrage device emplcyed. Magnet-
ic tare (DTFMT) is the storage mediur gen-
erally used. (Fcr a detailed discussion of
the appropriate DTFxx macro instructicn,
refer tc the Surervisor and Input/Qutput
Macros puklication listed in the Preface.)
The QTAM message control program employs
logical ICCS tc reccrd the nessages cn the
lcg.

FILE CEFINITICN MACRC INSTRUCTICNS

CTIFCT Macrc Instructicn

Cne LTFQT wacrc instruction must ke sre-
cified for the DASD ressage queves file and

for each communication line group file. 1If
the Checkpoint/Restart feature is desired,
a DTFQT macro instruction must be provided
for the DASD checkpoint records file. At
assembly time, DTFQT causes the allocation
of main storage for a DTF table. Parame-
ters based on the keyword operands speci-
fied in the macro instruction are included
in the DTF table.

¥ T T
| Name | Operation |Operand
L L 4

e Y

) k) L}
|dtf {|DTFQT | keyword operands
L 4 X1

atf
Is the name of the macro instruction.
It is also the name of the DTF table
generated by the expansion of the
macro instruction. The name is speci-
fied by from one to seven nonblank
characters. The eighth byte of the
nare field is used by QTAM to indicate
a 2311 or 2314 direct access device.

keyword operands
Are the operands that can be included.
The operands are separated by commas
and are described for each type of
file in Figures 6, 7, and 8.
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Keywcrd Cperand

Value LCescription

TYPE=DA

DA
Identifies the file organization as that of the DASD message
queuves for telecornmunications.

DEVALLCR=SYSnnn

SY¥Snnn
Specifies the symbclic unit to be associated with this logical
file. If wultiple volumes are used, only the symbolic unit
for the first volume is specified. Actual units and channels
are assigned to the file at job execution with appropriate
ASSGN statements. The file is expanded to accommodate up to
16 extents.

SEPASNM=YE
SEPASNM=NC

’

YES
Specifies that this DTFQT is to be assembled separately from
the rest cf the user’s code.

NO
specifies that this DTFQT is to be assembled with the rest of
the user's code. NC is assumed if this operand is omitted.

ECJAD=relexg

relexp
Is the address of the instruction that begins a user-written
secticn of code that closes all files opened in the message
contrcl prograr and performs other termination functions.
Refer to the section, Deactivating the Telecommunjcations Sys-
ter, for a discussion of the functions required in this user-
written section of code.

oo e s T g S s e B . i S G, S e, S (A s, S S, i, S e B, G e S S S S S G, SR S, . S G v g

DEVICE=2311
DEVICE=2314

N e S S T Up——

|
5 |
1

2311
Specifies a 2311 direct access device.
2311 is assumed if this operand is omitted.

2314
Sspecifies a 2314 direct access device.

Figure

6.

Keyword Cperands for the CASD Message Queues DTFQT Macro Instruction
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L T 1
| Keywcrd Cperand | Value LCescrigticn |
o 4 4
T L]

| TYPE=CK | CK |
| | Identifies the file organization as that of the checkpoint |
| | records fcr telecomrunications. |
1 d

......... - - - + 1
| DEVALLR=SYSnny | S¥Snnn |
| | Specifies the symbclic unit to be associated with this logicall
| | file |
b - 1 !
| | sEEASNM=YES | YES |
| | SEEASM=NC | Specifies that this DTFQT is to be assembled separately from |
| | the rest of the user"s code. |
| |
| NO |
| Srecifies that this DTFQT is to be assembled with the rest of |
| | the user's code. NC is assumed if this operand is omitted. |
] + {
| SCWA=r I |
| The number cf kytes in the checkpoint record. It may be com- |
| puted ky the fcrmula |
| | |
| | m=17 + T + 11D + 14Q + 3R + 9L + P, + ... + Pp |
| | |
| | where: |
| | |
| | T = the number cf bytes in the terminal takle, less four |
| | bytes for each terminal table entry, and not including |
| | the table ccntrol field. |
| | |
| | D = the number cf DASD destination queues. |
| | |
| | ¢ = the number cf DASD process queues. |
| | |
| | R = the number cf MS destination queues. |
| | |
| | L = the number cf lines. |
| | |
| | PyteeetPp = the sum cf the sizes of the polling lists in |
| | kytes, less one byte for each polling position. |
t ----4 !
| | |
| |DEVICE=2311 | 2311 |
| [DEVICE=2314 | Specifies a 2311 direct access device. 2311 is assumed if |
| | this cperand is omitted. |
| | |
| | 2314 |
| | Specifies a 2314 direct access device. |
[ 4 J
B T 1
| DCMAX=integer | integer |
| | Srecifies the numker of destination queues for the processing |
| | programr (i.e., nurker of DTFDQ macro instructions issued in |
| | the processing program). If this operand is omitted, 2 is |
| | assumed. |
L L Jd

Figure 7. FKeywcrd Cperands for the Checkpoint Records DTFQT Macro Iastruction
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r

| Keywcrd Orerand
| TYPE=LG
|

|

; 1
Value Cescription |
4

LG
Identifies the file organization as that of a communication
line groug.

CLES=1grsname

lpsname
Is the name of the line procedure specification (LPS) section
for this line grour. This name must be identical to the name
specified in the name field of the LPSTART macro instruction
that kegins the LES section for this line group.

LINELST=
(nnng...)

1
|
|
|
y
|
|
|
|
|
4
1
nnn |
Specifies via a suklist the correspondence between symbolic l
unit (SYSnnn) and relative line number. In the sublist, the |
user codes one 3-digit number for each line in the line group.|
The 3-digit number is interpreted as the "nnn® of SYSnnn. The|
order of ccding the 3-digit numbers determines which symbolic |
units are associated with the individual lines in the line |
group. As rany as thirty-one 3-digit numkers from 000-244 may|

ke coded in the suklist. |

|

|

|

|

|

|

|

|

|

|

Exarple: IINEIST=(005,010,007) This results in associating:
SYS005 with relative line number i,
SYS010 with relative line number 2,
€YS007 with relative line number 3,

in a line group ccrprising three lines. The DTFQT macro
expansion generates a Line Control Block (LCB) for each line
defined in the suklist. Each LCB contains a command control
block (CCB) and other information needed to control I/0 opera-
tions on the line. An actmnal unit and channel are assigned to|
the line at execution time by an ASSGN statement.

This operand must be omitted when defining a line group for|
an IBM 2260-2848 Iccal. The symbolic unit assignment (SYSnnn) |
for each 2260 Display Station or 1053 Printer included in the |
line grour is specified in the TERM macro instruction for the |
terminal. (See the description of the TERM macro instruc- |
tion.) Because data transfer can occur between the computer |
and only cne 2260 (or the 1053) at a time, only one ICB is |
generated for the entire line group. |

4

YES
Specifies that the lines in this line group are switched
lines; that is, the line connection between the system and the
terwinals is not rermanent.

YES
SWITCH=

NC

NO
Specifies that this line group consists of nonswitched lines;
that is, the line connection is permanent.

AUTCPCL Srecifies that the polling process, for the lines in this line

AUTCPCL YES
i e
group, is under the control of the Auto Poll feature.
NC
Specifies that the Auto Poll feature is not available for this
line groug.

If this orperand is cmitted, AUTOPOL=NC is assumed.
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l
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[
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k
|
|
|
|
|
|
|
|
|
k
|
|
|
I
I
I
|
|
|
L

1
I
|
|
|
!
I
|
I
|
i
YES |
I
|
|
|
|
|
|
|
J

Figure 8. RKeywcrd Crerands for the nonaudio Communication Line Group DTFQT Macro
Instruction (Part 1 of 8)
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Keywcrd Cgperand

Value Déscription

CU=ccde

ccde

Defines the type of telecommunications control unit as a 2701,
2702, 2703, or 2848, CU=2701 must be specified if DEVICE=2848
is specified. CU=2848 must be specified if DEVICE=2260 is
specified. CU=2702 or 2703 must be specified if AUTOPOL=YES
is specified.

DEVICE=code

code

Srecifies the type of terminal associated with the line group
as a 1030, 1050, 1060, 2260, 2848, 83B3, 1153, TwW33, TW35,
WITA, 274A, 274B, 274C, 274D, 274E, 274F, 274G, or 274H., (See
Note 2).

Note 1: DEVICE=2260 applies to the 2260 Local.
DEVICE=2848 applies to the 2260 Remote

Note 2: IBM 2740 Communication Terminals are identified to
the syster using the following:

Cn a nonswitched network:

274a: Basic 2740

274Cc: Basic 2740 with station control

274D: Basic 2740 with station control and checking.
274F: Basic 2740 with checking

On a switched network:

274B: Basic 2740

274E: Basic 2740 with transmit control and checking
274G: Basic 2740 with checking

274H: Basic 2740 with transmit control

Note 3: If the terminal is an IBM Model 2 with record check-
ing, 274D is srecified; if the 2740 Model 2 is without the
checking feature, 274C is specified.

o o s . . . e . e e . e . s e e, S s, i, S e, . s, U " . .t " s . i S i S . . e e o e, S . i i — . i S e, S T . S . . e, e Y S g

CPOIL=
(pollnameyg,y...)

e P T S

rcllnare,

Is the nare of the polling list for the first line in the 1line
grocup. There must ke one value (a polling list name) in the
suklist for each line in the line group. The order of these
polling list names must correspond to the order of the lines
as specified in the LINELST keyword operand. Each polling
list name rust be identical to the name specified in the POLL
macrc instruction used to define the list for that line. 1If a
line is used fcr cutput only, the name of a polling list with
nc terminal entries must be specified; any number of output-
only lines may refer to this name.

Exanple: CFOLL=(PCIL1,0UTPUT2,POLL3,0UTPUT2). The fourlines
to which the values in the sublist refer must be in the same
order in the LINELST keyword cperand as in the sublist above.
CUTFUT2 is the address of a polling list with no terminal
entries. The second and fourth lines, used for output only,
refer to this address.

If the line group is for a 2260-2848 lLocal, the sublist must
contain only one entry: the name of the POLL macro defining
all 2260 Display Stations in the line group from which mes-
sages can ke received.

b e o e o . . S . S o . o o — . S . " o S e i oD . . e e . S, T . . . e i S . e e, . . S S s S S . e, . 2. e, e, e, . S e e s e e e

Figure 8. Keywcrd Crerands for the nonaudio Communication Line group DTFQT Macro
Instruction (Part 2 of 8)
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Keywcrd Cperand

Value Cescrigtion

BUFNC=ats

BUFNC=2

exp}

absexp

Is the nunker of kuffers to be requested for each transmission
of data frcom a terrinal to the computer. The requests are
made in advance of the message transmission, and all buffers
after the first are assigned as they are needed. absexp
should be equal to or greater than 2, and must not be greater
than either 255 or the number of buffers specified in the
BUFFER macro instruction, whichever is less. The primary fac-
tors to be considered in determining the value of absexp are
the line speed, the size of the buffer pool as opposed to the
average number of kuffers that are active at any one time, the
size cf each buffer as opposed to the average size of a trans-
mitted block, and total system loading. If this operand is
omitted or if an illegal value is specified, 2 is assumed.

The fcllowing method of calculating BUFNO for each line group
may be used. Assurme the slowest-speed lines in the system to
have a value of one. Then, assign to each of the remaining
lines in the systermr a value whose ratio to one is the same as
the ratio cf the line's speed to the slowest line's speed.

The value cf the BUFNO operand for each line group equals the
value for the lines comprising the group, plus one.

Exarple:
Iine Group A has the slowest lines, 60 characters per
seccnd (cps). Its value is therefore 1. BUFNO =1 + 1 = 2,
Line Grcup B has 120-cps lines; therefore its value is 120/
60, or 2. BUFNO fcr this line group is therefore 2 + 1 = 3.
ILine Grcup C has 150~cps lines. 150/60, rounded up, is 3.
For this line grcup, BUFNO = 3 + 1 = 4,
Line Group D has 180-cps lines. 180/60

= 3. This 1line
group, toc, shculd have BUFNO equal to 3 + 1 =

4.

For a 2260-2848 ILocal line group. absexp must define the
nurker of kuffers needed to contain the maximum length message
to be received frcr any 2260 Display Station in the line
group. Due to the high data rate of this local device, all
required kuffers mrust be assigned before data transfer begins,
If toc few kuffers are specified, any excess data is ignored,
and the *'insufficient buffers' bit (bit 4) is set in the error
halfwcrd fcr the line (see figure 13).
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TYPEFIE={

INFUT
CMENL
CUTPUT

|
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|
1

INPUT

CMBND

CUTPUT

Indicates that the line group is to be used for input
operations.

Indicates the line group is to be used for both input and out-
put oreraticns.

Indicates that the line group is to be used for output opera-
tions. If CUTIPUT is specified, the CPOLL keyword operand of

the DIFQT racro instruction refers to a polling list with no

terrinal entries. CUTPUT must not be specified if SWITCH=YES
or AUTCPOL=YES is srecified.
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gure 8.

Keywcrd Crerands for the Communication Line Group DTFQT Macro Instruction

(Part 3 of 8)
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Reywcrd Crerand

Value LCescrirtion

INTIVL=aksexg
INTVI=0

aksexp
Is the polling interval (that is, the number of seconds of
intentional delay Lketween passes through a polling list) for
the lines in this line group. After all the terminals in a
polling list for a given line have been polled (beginning to
end), and if no message traffic was received from any terminal
in the list, a delay equal to the number of seconds specified
in this operand occurs before polling is restarted at the
keginning cf the list. However, if a message is received from
any terminal rerresented in the 1list, the specified interval is
ignored and polling resumes immediately at the beginning of the
list. The purpcse cf the polling interval is to limit nonpro-
ductive polling during slow traffic periods. absexp must not
be greater than 255. If this operand is omitted, INTVL=0 is
assured; it must be omitted if this line group consists of
switched lines, of lines using Auto Poll, of WTT2 lines, or is
for the IBM 2260-2848 Local.
Restriction: If this operand is specified, the interval timer
feature is required, and must be assigned to the foreground-one
rartition. With multitasking the main task cannot use STIXIT
IT if CTAM is attached with operator control, checkpoint by
tirer interval cr pclling interval facilities.

—— —— —— — — — — — ——— — — — —— — ity . stk

HRESH= (aksexp, .,
ksexp,, aksexpa,
ksexg)
BRESH=(255,10,5,5)

[}
Maoeal
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Provides the threshold values to be used in determining excessive
nurmber of errcrs (both temporary and permanent) for a specified
nurkber of transmissions for each line of this line group. This
operand is nct arplicakle and must be omitted for a 2260-2848
Local line grcup.

aksexp,
The threshcld value for the number of transmissions (must be
fror 1 to 255 inclusive). If the number of transmissjions on
any lire in this line group reaches this threshold before any
of the errcr counters reach their thresholds, the threshold
counters are reset.

aksexp, '
The threshcld value for the number of data checks (must be from
1 to 2£5 inclusive). If the number of data checks on any line
in this line grcup reaches this threshcld before the number of
transmissicns reaches its threshold value, a message is pro-
vided (to the 1052 system console or the telecommunication sys-
tenr control terminal if the OPCTL macro instruction is
included), and the threshold counters are reset.

—— — e — —— — — — . o 2. . s . el e, ot s

aksexps
The threshcld value for the number of intervention required
errors (must be frcr 1 to 255 inclusive). Same action is taken
as in absexrs.

b s e e e s s . — ————

Figure 8. Keyword Cperands for the Nonaudic Communication Line Group DTFQT Macro
Instructicn (Part 4 of 8)

Message Control Program 41



Keyword Operand

Value Cescrigtion

CERI=R
CPRI=E
CERI=S

(e M . S . . . " . T e SR e, S o, S i, S . (o o, B ot S . S S O s, S o, " i, O i, S G, S i, S, . S e, S G, M B, S it S o S, S S, . . e S, S e sy

.

abs

exp

The threshold value for the number of timeouts, (except text
timeouts) rust be from 1 to 255 inclusive. Same action is
taken as in absexr,. If this operand is omitted for a line
group other than the 2260-2848 Local the threshold values of
255, 10, 5, 5 are assumed.

, Or S

Indicates the relative priority to be given to sending and
receiving crperaticns on the lines in the line group:

R -- receiving has priority over sending. For polling lines,

cutput messages are sent when a polling interval is being

cbserved. It should be noted that the specified polling
interval is okserved only when no message traffic was
received during the polling pass just completed for the
line.

E -- receiving and sending have equal priority. After each
full polling sequence on a given line, all output mes-
sages queued fcr that line are transmitted.

S -- sending has priority over receiving. For polled lines,
cutput messages are sent on such a line after polling of
@ terminal has resulted in a negative respcnse or after

an incoming message ending with an EOT has been received.
For auto-polled lines, output messages are sent on such a

line after an incoming message ending with an EOT has
keen received or after the end of the polling list has
keen reached. In any case, polling on a line resumes
when the queue of output messages for this line is
exhausted.

If the line grcup ccnsists of 2740 Model 2 (kbuffered) ter-
rinals, the relative priority of the lines remains the same,
however, if queueing by terminal has Lkeen specified, messages
are sent to alternating terminals on the line, within the
priority with the fcllowing exceptions:

E -- a polling sequence will be executed when no message can

ke transmitted on the line because '*fkuffer busy'' condi-

tion has keen signalled from all terminals with messages

cn the queue. Sending is resumed after each full polling

sequence.

S -- cutput messages are transmitted until all queues are
exhausted unless a "*BID"' condition is detected. 1In
this case message transmission is deferred until the
remainder of the messages for the line have been trans-
ritted and one polling sequence executed.

For WITA lines, the relative priority is as follows:
R or E -- output messages are sent where there is no traffic

cver the line after an EOT character has been received or

after a time-out has occurred.

S -- cutput messages are sent when there is no traffic over
the line, after an EOT or EOM character has been
received, or after a time-out has occurred

If the line grcur ccnsists of i) IBM 2740 terminals, types
274A cxr 274F, ii) switched lines, or iii) IBM 2260-2848 Local
terminals, this orerand must be omitted.

If this operand is cmitted, CPRI=S is assumed.

s S

Figure 8. Reywcrd Crerands for the NMnaudio Communication Line Group DTFQT Macro
Instruction (Part 5 of 8)
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Keywcrd Cgerand Value LCescrigption

This cperand arplies only to an IBM 2260-2848 Local line
group. It specifies the type of Read operation to be per-
formed when receiving from the 2260 Display Stations included
in the line group.

RTYFE=SHCRT
RTIYFE=NCRM

SHCRT
Specifies chort Read DS MI.

NORM
Screcifies Read DS MI. If this
orerand is cwitted and CU=2848 is coded, TYPE=NORM is assumed.

ACILCC=integer integer
ACLCC=sukfield
Is the position, relative to zero, of the device-access field
for each terminal table entry defined by a TERM macro and
associated with this line group. All terminal table entries
kegin on a fullword boundary. The value of integer is the sum

of:

9+ c+c+rx

e s e e e e s . e, D . et e . e S e, St st s, ittt s e, )

where 9 is the nurker of bytes placed by QTAM at the beginningj|
of each'terminal takle entry; c is the maximum number of char-|
acters used in the name field of any TERM, LIST, or PROCESS |
macro within the terminal table IJLQOTTID field; o is the total|
nunker of kytes (including any bytes necessary for boundary |
alignment) within the optional-area subfields of each terminal]
takle entry associated with the line group (see the OPTION
macro instruction description); and r=2 if the OBR/SDR (Out-
bocard Reccrder/Statistical Data Recorder) option is included
in the message control program, otherwise r=0.

CTIBAM uses the value specified in this operand to obtain
fromr the device-access area:

1. the pclling and addressing characters for terminals on
ncnswitched lines,

2. dialing infmation for terminals on switched lines, or
3. the CCE for terminals in a 2260-2848 Local line group, or

4. the terminal identification field for WTTA terminals.
Exarple: If the raximum number of characters in the name
field of TERM macros for this line group is eight, the number
of kytes used for cptional-area subfields is 13, and the OBR/
SDR ortion is not included, "integer" = 9 + 8 + 13 + 0 = 30.
Therefore, ACLCC = 30.

sukfield
Is the name of the last optional subfield used in this line
group. If SEPASM=YES is specified, this method of specifying
ACICC cannct be used. If no optional subfield is used in this|
line group and if SEPASM=NO is specified or assumed, the ACLOC|

operand may be omitted. |
J
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Figure 8. Keywcrd Crerands for the Nonaudio Communication Line Group DTFQT Macro
Instruction (Part 6 of 8)

Message Control Program 43



WRU=YES
WRU=NC

(WITA lines cnly)

Specifies that by sending FIGS D, either the computer or the
terminal can ask for the identification sequence of the other.
When WRU=YES is specified, IAM=YES is assumed.

NO
specifies that the computer cannot ask for the identification
sequence cf the terrinal. NC is assumed if this operand is

onitted (see Ncte 2).

ECM=WRU
ECM=X"'hh"
ECM=X"'hhlF"

e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e g e

(WITA lines only)

WRU
Specifies that the end-of-message signal is either the WRU
signal (when WRU=YES or IAM=YES is specified) or FIGS D (when-
both WRU=NC and IAM=NO are specified). FIGS x is set as FIGS

D in the adapter (see Note 1).

X'hh'
Srecifies that FIGS x is used as the EOM signal. hh is the
hexadecimal rerresentation of FIGS x set in the adapter.

X*hhlF"*
Specifies that FIGS y LTRS is used as the EOM signal. hh is
the hexadecimal rerresentation of FIGS y set in the adapter.
WRU is assumed if this operand is omitted.

h) 1
Keywcrd Cperand | Value Cescription |
1 3
1 1
SEPASM=YES | YES |
SEPASN=NO [ Specifies that this DTFQT is to be assembled separately from |}
| the rest of the user"s code. |
| |
| NC |
| Srecifies that this DTFQT is to be assembled with the rest of |
l the user's code. |
d
L] R}
MCN=YES | YES |
MCN=NC | Specifies that each terminal of the line group is equipped |
I with the ortional Mctor-On feature. |
(WITA lines cnly) | |
| NO [
| Srecifies that the terminals are not equipped with the Motor- |
| On feature. NC is assumed if this operand is omitted. |
3 4
v A
MCNLCIY=integer | integer |
MCNLLY=15 { Specifies the nurmker of Mark characters corresponding to a |
| 1.5-second time-out when the terminal is not equipped with |
(WITA lines only) | the ortional Mctor-Cn feature. MONDLY=10 corresponds to 50- |
| service MCNDLY=15 corresponds to 75-baud service, and MONDLY= |
| 20 corresreonds to 100-baud service. When this operand is |
| oritted or integer exceeds 20, MONDLY=15 is assumed. |
-- + i
IAM=YES | YES |
IAM=NC | Specifies that the terminal can ask for the computer identifi-|
| cation sequence by sending FIGS D.
(WITA lines cnly) |
| NC
| Specifies that the computer cannot ask for the identification
| sequence cf the terrinal. NO is assumed if this operand is
| onitted.
4
| YES
|
|
|
|
|
|
|
|
+
|
|
|
|
|
|
|
]
|
|
|
|
|
|
4
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Figure 8.

Keyword Cperands for the Nonaudic Communication Line Group DTFQT Macro

Instructicn (Part 7 of 8) -- Aprlicable only to WTTA Lines
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Keywcrd Cperand Value Cescrirtion

ECT=2ECM 2ECM
* Srecifies that two consecutive EOM signals will be recognized-
Ly ¢IAM as end-cf-transmission, except when IAM=YES and

ECM=WRU are srecified.

ECT=X"hhlF
(WITA lines cnly)

X'hhlF'
Specifies that FIGS y LTRS is used as the EOT signal (see Note
1). 1Therefcre, ECN=X'hhlF' can not be specified for the EOM
signal.
Note: A time-cut is also reccgnized as EOT. Moreover, two
consecutive ECM signals are always recognized as an EOT sign-
al, except when IAM=YES and ECM=WRU are specified.

e e o o e e e . . e i e G S
b e e e e e e e s e s, e, . e, ]

|Note 1: In the preceding descripticn of the ECM and EOT operands, x and y are the
jvalues assigned ky the user and set in the adapter at the time of installation of the
|equirrent.

Note 2: If neitker IAM ncxr WRU is specified, no exchange of identification sequences
hote < E v q

|can ke requested.
L

b e e s . e e s e, s . . vt e . . s G s, et ity e

Figure 8. KReywcrd Cperands for the Communication Line Group DTFQT Macro instruction
(Fart 8 of 8--applicable cnly tc WITA lines)

Exanples:

1. PR LTFCT macrc instruction that defines the DTF table representing a
LASD message queves file:

T

T T  }
| Nare | Creraticn | Cgperand |
e S $ 4
| DISK | DIFCT | TYPE=DR,LEVADDR=SYS005,ECJAD=FINISH |
L 1 4 —_—d

2. A LTFQT macrc instructicn that defines the DTF table representing a
cormunication line group file:
1) Ll T 1
| Name | Cperaticn | Cperand Ccol. 72 |
t i [ |
¥ T T i 1
| GRCUF1 | DTFCT | TYPE=LC,CLPS=1PS1,LINF1IST=(006,007,008), SWITCH=NO, |
| | | CU=2702,CEVICE=1050,CPCLL=(POLL1,POLL2,PCLL3),BUFNC=3, |
| | | TYPEFLE=CMBND,ACLCC=16 |
| R 1 - 1 J
CCNTRCL INFCRMATICN which terminals on the line are to be
polled.
In ccnstructing the message contrcl pro-
grar for his telecormunications system, the e Buffer specifications that define the
user nmust prcvide certain contrcl informa- maximum number of buffers for the QTAM
tion. This data includes: buffer pool and the size of the message
segments used in the system
e A terminal takle that contains all cf
the terminal ccdes as well as ccrplete
infcrmaticn akout the terminals con- The IBM-provided logic that supports the
nected tc the syster. These terminals message control program uses this control
include the message processing gre- information in performing the message
grars, which are the only terminals to handling functions specified by the user.
ke specified fcr an audio agplication. Macro instructions are provided that allow
the user to define the terminal table, pol-
e A polling list, for each cormunicaticn ling lists, and buffer areas in accordance
line, that srecifies the sequence in with the requirements of his application.
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TERMINAL TAELE

A telecommunications syster using CTAM
requires one terminal takle.

Foxr the polling system of the tele-
conmrrunications systenm, control information
macro instructions are used tc produce, at
assemkly time, a terminal table tailcred to
the user's device configuraticns and
ortions desired. The terwminal table con-
sists of an 8-kyte takle control field
defining the length cf the takle, and
klocks of information akout each terrinal.
Each such blcck is called a terwinal table
entry. The four types of entries are:
terminal, grcur ccde, distrikution list,
and process prograx. Each entry in the
terninal table kegins on a fullword
koundary.

Each type of entry is descriked in
Arpendix A and in the following paragraphs.

The size, structure, and ccntents of the
terrinal takle are kased on infcrmation
provided by the user through the TERMIBL,
CPTION, TFRM, LIST, and PROCESS macrc
instructions.

e TERMIBL is specified once and defines
the limits cf the takle.

e TERN creates a single terminal or group
ccde entry in the terminal table.

e OFTICON names and allocates storage for
an crtional sukfield to be included in
the user area cf a terminal table
entry. The ogticnal sukfields can con-
tain information needed tc rerfornm
varicus cpticnal functions provided Ly
QIAM (suksequently discussed) or the
user or kcth. The initial contents of
each subfield are specified by the TERM
rmacrc instructicr that defines the
entry.

e LIST defines a distribution list entry.

e PRCCESS creates a process progran
entry.

Single Terxminal Entry

The terminal takle must contain a single
terrinal entry for each terminal that can
send and receive, send only, or receive
only a message (excert for a terminal in a
group ccde entry discussed kelow). If a
terminal component is individuvally pclled
or addressed, it must also have a separate
single terminal entry.
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Each single terminal entry contains a
minimum of seven fields. The names of the
first six fields are provided in a DSECT
generated by the expansion of the TERMTEL
macro instruction. The first five fields
in each entry are of standard length and
are described below:

Field Description

IJLQTSZE Size of the entry.

IJLQTQAD Address of the queue control
block for the DASD Jestination
queue associated with the
terminal.

IJLQTSIN Sequence number for messages
incoming from this t2rminal.

IJLQTSOT Sequence number for messages
outgoing to this terminal.

IJLQTSTA Status information indicating

whether messages to the termi-
nal are to be suppressed,
whether messages can be sent
to the terminal, and whether
messages can be received from
the terminal.

The sixth field (IJLQITID), containing
the name assigned to the terminal by the
user, appears in each single terminal
entry. This name is the same name that can
appear in the source or destination code
field of the message header. The length of
this field is the same in each entry and is
based on information provided by the user.
If the rumber of characters in each termi-
nal name varies, the number of bytes in
this field is equivalent to the number of
characters in the longest terminal name.
The user must specify this number in the
TERMTBL macro instruction. If the number
of characters in each terminal name does
not vary, the number of bytes in this field
is equivalent to the fixed number of char-
acters. The IJLQITID field can be a maxi-
mum of eight bytes.

Inclusion of the seventh field is
optional. This field, called the user
area, can contain one or more optional sub-
fields. The name, length, and boundary
alignment of each such subfield, if any,
are specified by an OPTICN macro instruc-
tion; the data content of the subfield is
specified by a TERM macro. Optional macro
instructions such as COUNTER, DIRECT,
ERRMSG, INTERCPT, POLLIMIT, and REROUTE
introduce routines that either obtain
information from or place information into
these subfields in order to perform their
functions. The user can also store infor-
mation into this area. Each single termi-
nal and group code entry associated with



the same line group must contain the same
ortional subfields.

The eighth field, called the device
access area, is required. If the terrinal
is cn a ncnswitched 1line, this area con-
tains the polling and/or addressing charac-
ters fcr the terminal. If the device is a
WITA terminal, this area contains the ter-
wrinal identificaticn sequence. For a ter-
minal on a switched line, this area is ccm-
posed cf the numker cf digits in the tele-
phone nunker, the telephone numker, and a
third field as fcllcws:

1. Fcr an IEM 1050, the addressing char-
acters for tke terminal.

2. For a TWX terminal, the characters in
the TWX terwrinal identification
sequence.

3. For an IBM 2260 or 1053 in a 2260-2848
Iccal line grcug, a CCE and other con-
trol information required for the
device.

The size cf the device access area depends
on the requirements fcr the particular
device. This field inmediately follows the
IJLCTT1ID field if nc optional subfields are
included in the user area. If cpticnal
subfields are included, the device access
field follows the last sukfield. The total
size cf the terminal name area, opticnal
user area, and device access area must nct
exceed 243 bytes.

The TERM racrc instructicn provides the
initial contents for all fields in the
single terrminal entry. Detailed informa-
tion on this entry is contained in Arpendix
A.

Grour Code Entry

The group code entry is applicable only
to ATET 83B3, WU Flanm 11SA, IBM 2740's with
staticn centrcel (with or without checking),
and IEM nonswitched 1050 terminals.

The terminal narme in a group code entry
represents a presrecified group of ter-
rinals cn a line with special equipment
that provides the grcup code feature. The
feature permits simultaneous transmission
of a message to a grcup of terminals
thrcugh the srecification of a single set
of unique addressing characters. Several
cerkinations cf rrespecified terminals can
ke grcuped for this purpose. Each grcup
has a grcur termiral nare and a correspond-
ing group code entry in the terminal table.

A group code entry is identical in stru-
cture to the single terminal entry. Howev-
er, three fields either are not used or are
used in a different manner. QTAM incre-
ments by one the sequence number for outgo-
ing messages (IJLQTSOT field) when the
group is simultaneously sent a message. If
any terminal in the group is also repre-
sented by a single terminal entry, the out-
put sequence number for that entry is not
changed.

The sequence number for incoming mes-
sages (IJLOTSIN field in the single termi-
nal entry) is not applicable to the group
code entry because the terminal group can-
not collectively send a message to the sys-
tem. For the same reason, there are no
polling characters in the device access
area of the group code entry. The total
size of the terminal name area, optional
user area, and device access area cannot
exceed 243 bytes.

The TERM macro instruction provides the
initial contents for all fields in the
group code entry. Detailed information on
this entry can be found in Appendix A.

Distribution lList Entry

A distribution list entry contains a
list of addresses of single terminal
entries. These addresses are grouped under
the list name. When the list name is used
as a destination code for a message, QTAM
sends the message via separate transmis-
sions to all terminals indicated by the
list. Each terminal in the list must have
a corresponding single terminal entry in
the terminal table.

Each distribution list entry contains
five active fields and the list area. The
first four active fields in each entry are
of standard length. A description of the
five active fields follows:

Field Description

TJLQTSZE Size of the entry.

IJLQTQAD Address of the queue control
block for the distribution
list queue.

IJLQTLRA An access key to the start of
the list of addresses.

IJLQTSTA Status information. This

field functions in the same
way as the corresponding field
for a single terminal entry
with the following excep-
tion: the receive bit in this
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field is never used because
terminals in the list cannot
ccllectively send a message to
the system.

Contains the distribution list
nare. This name serves the
sare purpcse as the terminal
name in a single terminal
entry and is subject tc the
sawe restrictionms.

IJLCITIC

The list of addresses of single terminal
entries follcws the fifth active field.
This list contains, in each of its subk-
fields (reladdr, thrcugh reladdry), a rela-
tive address that lccates the ccrresronding
single terminal entry in the terminal
takle. These addresses are relative to the
base address cf the table. The last sub-
field in the 1list is zero, indicating the
end of the distrikuticn list entry. The
total size of the distrikution list name
area ard the list area cannot exceed 243
kytes.

The LIST wacrc instruction provides the
initial contents for all fields in the dis-
trikuticn 1list entry. Detailed inforration
cn this entry can ke found in Arpendix A.

Process Prcqgram Entry

The terminal takle must include cne pro-
cess program entry for each DASL process
queue (that is, cne fcr each message pro-
cessing program). The structure of this
entry is the same as that of the single
-terrinal entry with the fcllowing
excertions:

1. The IJLQISIN field used in the single
terrinal entry is not used for the
Erocess progran entry.

2. The receive kit in the IJLCTSTA field
is not used for the process program
entry.

3. The IJLQITID field in the process pro-
gram entry ccntains the nawme of a DASD
Frocess queue rather than a terminal
name.

4. There is nc cpticnal area cr device
access area in the process program
entry.

The FRCCESS racrc instruction prcvides
the initial contents for all fields in the
prccess prograr entry. Detailed informa-
tion on this entry can ke found in Aprendix
A.
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Terminal Table (TERMTEBL) Macro Instruction

The TERMTBL macro instruction causes a
table control field to be created for the
terminal table and defines the length of
the table. Depending upon the type of app-
lication, the expansion of this macro
instruction also generates up to four
DSECTs that enabkle the user's symbolic
references to communicate with those of
QTAM. One DSECT provides names for the
fields in each terminal table entry.
Another DSECT generated by TERMTBL supplies
names for the fields in a line control
block (LCB); QTAM maintains an LCB for each
communication line. Each LCB contains con-
trol information about its associated line.
The fourth DSECT provides names for the
buffer prefix.

One TERMTBL macro instruction is
required, and it must precede all other
macro instructions used in creating the
terminal table.

L) T
Name | Operation|Operand
1

<

- E)

TERMTBL |entry, [n]

|

| [,OPCTL=chars]

|
| [, CPINTV=integer]

oo o e . e o . s g, . Ty
(it s s s s . s s oty s )

o M e e et e

|
| [, OBRSDR=integer]
L.

entry
Is the name of the last entry in the
terminal table.

Is the number of characters in the
longest terminal entry, distribution
list entry, or process entry name.
This operand is not necessary if the
lengths of all terminal names are the
same.

OPCTL
The name of the OPCTL macro instruc-
tion in the LPS. This operand speci-
fies that error messages are to be
sent to the operator control terminal
specified in the OPCTL macro instruc-
tion, rather than to the 1052 system
console. When this operand is speci-
fied, error messages that originate
from errors on the operator control
terminal receiving error messages are
printed on the 1052 system console.
This operand must not be specified
unless the OPCTL macro instruction is
specified in the LPS. When this
operand is not specified, the error
messages continue to be sent to the
1052 system console.



CPINTV
The nunker of 15-second intervals
ketween checkpcirnts. It must ke an
integer fromw 1 (15 seccnds) to 60 (15
ninutes) inclusive. Note that if this
crerand is srecified, the interval
tirer feature is required, and rust be
assigned tc the foreground-one parti-
tion. In rultitasking, the main task
cannct use STIXIT IT if CTAM is
attached witk cperator control, check-
pcint ky timer interval, pclling
interval facilities, or 2740 Mcdel 2
in the arglicaticn.

OBRSDR
The nurmker cf 8-kyte SCR (ctatistical
Lata Recorder) ccunter sets to ke pro-
vided. It is calculated by counting
cne for each terwrinal and cne for each
dial line; if nct enough ccunter sets
are specified, the error ccunts for
scre terminals will ke lost. Note
that if this cgperand is specified,
kcth CBR (Cutkcard Recorder) and SDR
facilities fcx recording error infor-
ration are included in the message
ccntrol prcgrarm.

Ncte: The name field is ignored.
IJLCTITRL is the name generated fcr the
terminal takle ky the macrc instruc-
tion expansicn.

Terrninal Takle Cpticnal Field (CPTION)
Macro Instruction

The CETICN macrc instructicn names and
allocates, at assenkly time, a specified
arount cf wain stcrage in selected single
terrinal and grcur ccde entries in the ter-
winal takle. The stcrage allccated consti-
tutes the opticnal area field of the
entries. Cne CPIICKN macro instruction is
required for each optional area subfield
desired. The crdexr cf the sukfields within
the optional area is determrined by the
orxder cf the CPTICN racro instructicos.

LCata values inserted intc each ortional
area sukfield are sgecified ky the ordata
operand of the TERM racro instructiom that
creates the entry. If a TERM macro
instruction does nct specify data values
for tke copticnal area, the cpticnal area
field is not included (that is, wain
stcorage is nct allccated) in that entry.
Hcwever, if the cpticnal area is specified
focr any terminal in the line grcup, the
srace is reserved fcr every terminal in the
line group (see the TERM Macrc Imstructicn
description).

The CPTION macro instructicn(s), if
used, must immediately follcw the TERNTBL

macro instruction. The relative order of
the specified subfields must correspond to
the order in which the contents for the
subfields are specified in the TERM macro
instructions.

Six LPS macro instructions link to IBM-
provided routines that use fields allocated
by OPTION macros in performing their func-
tions. These optional LPS macros are COUN-
TER, DIRECT, ERRMSG, INTERCPT, POLLIMIT,
and REROUTE; the functions provided by
these macro instructions are discussed
under the individual macro instruction
descriptions. User-written routines can
also store information into a subfield
defined by an OPTION macro.

) T T
| Name | Operation]Operand
1L i} 1

S

13 v T
| subfield{OPTION | typelength
L L 4

subfield
Is the name of the optional-area
subfield.

typelength
Is the type and length of the subfield
in the standard assembler language
format (for example, H, CL8, AL3).
When the subfield is used in conjunc-
tion with the DIRECT, ERRMSG, oY
RERQUTE macro instruction, CLn must be
specified where n equals or exceeds
the longest name of any terminal table
entry. If used in conjunction with
the COUNTER macro instruction, "“type-
length®" should be specified as H since
COUNTER requires a half-word field
aligned on a half-word boundary to
perform its function. INTERCPT and
POLLIMIT require 3-byte and 1-byte
fields, respectively; no boundary ali-
gnment If used in conjunction with
the POLLIMIT macro instruction, "type-
length" must not be specified as C (or
CL1), because the field must contain a
binary value rather than a character

representation.
Example: The following is an example of

the use of the TERMTBL and OPTION macrc
instructions:

| ALTNTERM | OPTION
| INTECPT |GPTION
L 4L

jcLy
|XL3
i

L L) T 1
| Name | Operation|Operand |
b 4 4 1
| | TERMTBL | KCHI |
| POLLMT |OPTION |FL1 ]
|COUNT  JOPTIORN 18 |
|
|
J

TERMTBL defines KCHI as the terminal
name in the last entry in the terminal
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table. The OPFTICN macro instructions
allccate a 10-byte ortional area for
single~terminal and group-code entries in
the terminal takle. The opticnal area con-
sists of four sukfields: the PCILMT sub-
field ccntains cne kyte of data to ke used
ky the PCLLIMIT macro; the CCUNT sukfield
contains a half-wcrd for deciral data to be
used ky the CCUNTER wacro; the ALTNTIERM
subfield contains fcur kytes for a charac-
ter string to be used by the LCIRECT macrc;
and the INTECPT sukfield contains three
bytes fcr hexadecimal data to be used by
the INTERCPT macrc.

The halfword srecification fcr the COUNT
subfield causes the assemkler tc perform
koundary alignment; however, in this case,
no adjustrent is necessary kecause the
COUNT subfield already begins or a half-
word koundary. If, in some other case,
kytes are skipped ty the asserbler in per-
formring boundary alignment, the numker of
bytes skipped must ke included in the cal-
culaticn cf the ACICC keyword orerand. in
DTFCT macro for tke line group affected.

Texrminal Takle Entxy (TERM) Macro
Instruction

The TERM macro instruction causes a ter-
minal name and asscciated terminal informa-
tion tc ke included as an entry in the ter-
minal takle. If a single termwinal or com-
pcnent is invclved, TERM produces a single
terrinal entry. If a group of terminals
having the grour code feature is involved,
TERM rrcduces a grcup code entry. Cne TERM
racro instructicn is required fcr:

1. Each terminal (kcth switched and non-
switched) that can send, receive, or
send and receive messages.

2. Each group of nonswitched terminals
equipped with the group code feature.
Terminals can only receive messages
undexr the grcug code feature. Each
terminal in the group that can alsc
send messages must ke rerresented by a
single terrninal entry.

All TERM macrcs in the same line group
rmust ke grouped together. If messages are
to be gqueued by line rather than by termi-
nal, the individual TERM macrcs nmust ke
groured Ly relative line nunber within this
TERM coding secticn. TERM entries within a
line greur must have exactly the same for-
mat. The same orticn fields and the same
nunkexr cf dial digits and addressing and
polling characters must ke specified.
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T v
Name |Operation|Operand
Il 4

iqtype,filename,rln

| [yadchars]

|y (opdata,...)]
|[,CALL=integer]

| Ly CALL=NONE

| ls ID=hexchars]

| { DEVADDR=SY¥Snnn]
| o PRNTR=YES]

i

+
symbol | TERM

e
[ SR Sp——

symbol
Is the terminal name containing one to
eight nonblank characters; it must be
specified. This name is the same name
that appears in the source or destina-
tion code field of a message header.

gtype
Specifies the type of message
queueing.

T specifies that outgoing messages are
to be queued by terminal; that is, all
messages for a given terminal are sent
before any messages for other ter-
minals are sent. (This is economical-
ly advantageous when the destination
terminal is on a switched line.)
Highest priority messages for the
given terminal are sent first. T must
be specified for switched terminals,
and may be specified for nonswitched
terminals.

L specifies that outgoing messages are
to be queued by communication line;
messages for all terminals on the line
are sent on a first-in-first-out basis
within priority groups. If L is spe-
cified, all TERM macros for cach line
must be grouped together. L may be
specified for nonswitched terminals;
it cannot be specified for switched
terminals. It is recormended that L
be specified for terminals in a 2260~
2848 Local line group.

Note 1: Since only one terminal can
be ccnnected to a WTTA line, T and L
are equivalent.

Note 2: If the terminal is a 2740
Model 2, T should be specified.

filename
Is the name of the DTF table for the
communication line group in which the
terminal is included.

rln
Is the relative line number, within
the line group, of the line over which
the computer and the terminal commun-
icate. Within a line group, the rela-
tive line numbers specified must be



censecutive integers keginning with
cne (zerc is invalid). For a switched
terminal, any value up tc the highest
nurbered access line in the line group
ray ke specified. When the corruter
calls a terminal, it attemgpts to make
the call using the specified line
nurnber. If that line is busy, the
call is retried using the next higher
nurtered line, and so cn until a free
line is found. If all remaining lines
in the grcur are kusy, the message is
nct sent until a line kecomes avail-
akle. B relative line numker of one
nust ke specified for terminals in a
2260~-2848 Iccal line group, because
only one LCP is generated for the
entire line grcug.

adchars

Are the addressing and/or polling
characters fcr the terminal. The TERM
rmacro expansicn places these charac-
texrs in the device access area of the
terminal takle entry. Refer to Figure
9 for the nunker and kind cf charac-
ters to ke srecified for each tyge cf
terrinal and line. The characters are
specified ky writing the hexadeciral
equivalent cf the aprrorriate device
ccde representation. This operand
wust be cwitted for a TWX terminal,
for WITA terrinals, for IBM 2740 ter-
minals, Tyres 2747, 274B, Z74E, 27U4F,
274G, and 2748, and for IBM 2260 orx
1053 terminals in a 2260-2848 Iocal
line group. 1Its omission must ke
indicated ky a ccrwa if the positiomnal
crdata crerand is used. If the opdata
oprerand is nct used, no comma is coded
tc dencte crission of the adchars
crerand. Nc pclling characters are
specified for a switched IEM 1050 ter-
nmipral. 1If pclling is required for a
switched IENM 1050 terminal, the pol-
ling characters are specified in a
ECILL macrc instruction.

Exanrles: (1) If the addressing and
rolling characters for a ncnswitched
IBM 1050 are R9 and RO, adchars is
written D213r215 (C213 and D215 are
the hexadeciral equivalents of the
device ccde rerresentatiocn of R9 and
RO). (2) If the pclling characters of
a ncnswitched IEM 1050 that is cnly to
ke pclled (nct addressed) are KO,
adchars is written as xxxxC515, where
XXXX represents the hexadecimal equi-
valent of any two fill characters.

(3) If the addressing and polling
characters cf a nonswitched IBM 1030
that is to ke pclled and addressed are
R and L, adckars is written as 45xx46,
where xx represents the hexadecimal
equivalent cf any £fill character.
If the same IBM 1030 is to be

4)

addressed only, adchars would be writ-
ten as 45 (no fill character needed).

opdata

CALL

1D

Is the actual data to ke inserted into
the optional area subfield(s) of the
terminal table entry for this termi-
nal. This operand allows flexibility
because data can ke specified for dif-
ferent subfields depending on the
optional functions required for mes-
sages sent to or received from the
terminal. All entries, however,
representing terminals included in the
same line group must have data speci-
fied for the same optional subfields.
(Figure 10 shows an example of data
specified for different subfields in
entries not associated with the same
line group.) The maximum length and
type of data specified for eamch sub-
field must correspond to the length
and type specified by the OPTION macro
instruction that allocates the addi-
tional storage required for the sub-
field. A comma is used to:

1. Delimit the data for each sub-
field (except the last).

2. 1Indicate that no data is speci-
fied for an intermediate
subfield.

Framing characters such as X, C,
quotes are not coded.

and

Is the telephone number of the termi-
nal. This operand must be specified
for switched terminals only. NONE
aust be specified if the line is a
WITA line or if the lines over which
contact with the terminal is to be
estaklished does not have the auto-
call feature.

Is the terminal identification
sequence for the TWX or WITA terminal
represented by the terminal table
entry created by this TERM macro
instruction.

For TWX terminals, this operand is
specified only when the computer is to
call a terminal. It is specified by
writing the hexadecimal equivalent of
the 8-level TWX code. When the com-
puter calls the terminal, the terminal
automatically sends an identification
sequence. QTAM compares the segquence
with the sequence specified by this
operand, as a check that the intended
terminal has in fact been reached. An
equal compare permits message trans-
mission to proceed. An unequal com-
pare is treated as a negative
response; the message is not sent.
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Fcx WITA terminals, this orerand is
specified only when the WRU=YES is
rresent in the LTFCT macro instruction
for the line grcup. It is specified
ky writing the hexadecimal equivalent
cf the 5-level code used by the
terrinal.

when an identification exchange is
rexfcrmed (with WRU=YES specified in
the DTFCT macrc instruction), CIAM
ccnpares the terwinal identification
sequence with the sequence specified
ky the ID cperand. On an unequal com-
rare, the transmission-errcr bit is
set on in the error halfword for the
line. Morecver, if the identification
exchange has keen perforred at the
kteginning of an output message, the
nessage-not-sent bit is set on in the
error halfword fcr the lime.

DEVALLR

Specifies the sywkeclic unit to ke

e,
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associated with this logical device.
An actual unit and channel is assigned
to the device at execution time by an
ASSGN statement. This operand must be
specified for IBM 2260 or 1053 ter-
minals in a 2260-2848 Local line
group; for all other terminals, this
operand must not be specified. It
generates a CCB and other control
information required for the device.

PRNTR
PRNTR=YES is specified if the terminal
is an IBM 1053 Printer in a 2260-2848
Local line group or if the terminal is
an IBM 2740 Model 2.

Warninq: Note carefully the discussion
pertaining to the omission or inclusion
of commas to indicate omitted adchars and
ovdata operands.



] L} T

| Terminal Type | 1ine Type | Specity

L A 4

v T T

| | | AAFF (if polling and addressing are required) |
| IBM 1050, 1060, 1 | |
| 2260-2848 Remcte| Ncnswitched | |
| ATET 83B3, WU 1152 | | ££FF (if only polling is required)? |
| | | [
| | | AR (if only addressing is reguired) |
[ - 4 1 r]
v T T 1
| : | | AfF (if polling and addressing are required) |
| IBM 1030 ] i |
| IBN 2740, Tyges | Nonswitched | |
| 274C and 274C | | ££fF (if only polling is required) |
| | | A (if only addressing is required) |
L 1 —t———- - 4
v T 1
| IBM 2740, Types | Nonswitched | AfFs (if polling and addressing are required) |
| 274C and 274r | Auto Foll | ££Ps (if polling only is required) |
IR 1 4 J
r T T 1
| IBM 2740, Types | Nonswitched | Nc pclling or addressing characters |
{ 274Ap and 274F | | are to be specified |
L 4 1 J
T - T T : 1
| IBM 1050 | Switched | AA (if addressing is required)=2 |
t 1 4 4
v - T T 1
| WU TWX 33, 35 | Switched | CRIFI; I, « . . In CRLF XOn |
! | | (This is the TWX terminal identification |
{ | | sequence; it is specified only if the computer |
| | | is tc call the terminal.)? |
b e 1 1
{ IBN 2740, Tyges | Switched | No polling or addressing characters |
| 274B, 274E, | | are to be specified. |
| 274G, and 274 | ] |
| IBM 2260-28u48 Iocal | | |
b L . {
| legend: 2 = cne addressing character CR = carriage return |
| P = cne polling character LF = line feed |
| s = cne srace character |
| f = cne fill character XOn = transmitter on |
i I, I, . . . In = a sequence of characters identifying the TWX terminal |
| |
| *The second "F" nust ke srecified as hexadecimal FF if a general poll of all 2260s |
| attached tc a 2848 is desired. |
| |
| 2If polling is required, the polling characters are specified in a POLL macro |
| dinstructicn. |
| |
| 3If the terminal is tc call the computer, the computer identification sequence must |
| ke specified in a PCILI macro instruction. |
L J

Figure 9.

Terrinal Table Irist (LIST) Macrc
Instructicn

The LIST macrc instructicn causes the
name cf a list cf terminals, relative tér-
rinal takle addresses of the entries for
the terrinals in the list, and associated
information con the list to ke included as
an entry in the terminal takle. The list
of terminals is called a distrikuticn list,
and tlke entry prcduced is a distribution
list entry.

Addressing and Foclling Characters for the TERM Macro Instruction

One LIST macro instruction must be pro-
vided for each such distribution list to be
created. Terminals can only receive mes-
sages through the distribution list trans-
mission method; they cannot send them.

T Bl L]
| Name |Operation|Operand
4 ]

b e e e

k) T
symbol | LIST |entry
4 X1

symbol

Is the name of the list. This mnust be
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srecified, and may be from one to
eight nonklank characters.

entry,c..
Includes the names of the terminals
that are to ke in the distribution
list.

Restriction: A name representing another
distrikution list rust not ke included as
an operand of the LIST macro instruction.
All terwinal naxes in the list nust ke
defined ty either a TERM or a PROCESS
(withcut EXPELCITE ortion) macro
instruction.

Ternminal Takle Prccess (PRCCESS) Macro
Instrxuction

The PRCCESS macrc instruction causes the
name and associated information of a LCASC
process gqueue tc ke included as an entry in
the terminal takle. The entry produced is
a process progran entry. It differs from
other terminal takle entries in that it
does nct have an crticnal area cr device
access area, and the IJICTSIN field is nct
used. A message prccessing program, like a
ternrinal, can ke a destination for a mes-
sage. However, unlike a terminal, the pro-
cessing prograr is nct associated with a
corpunication line and does nct need
addressing and pclling characters.

Cne PRCCESS macrc instruction must be
included for each NS process queue that is
defined Ly a DTFCT macro instruction in a
ressage processing rrograrm.

The EXPEDITE orerand permits the user to
speed the processing cf messages by the
message processing prcegram associated with
the prccess program entry. This function
is valuakle fcr an arrlication requiring
immediate transmission of data to a message
processing prcgran. A corkination of the
EXPEDITE function and conversational mode
(subsequently discussed) provides the most
rapid response to an inquiry.
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[ 3 v
| Name |Operation]Operand
L 1l

[EXPEDITE]

1
R S——

r T
| symbol | PROCESS
L 4

symbol
Is the name of the process program
entry in the terminal table. The name
must be specified, and must be the
same as the PROCESS keyword operand
specified in the MS-process queue
DTFQT macro instruction in a message
processing program. The name can con-
tain from one to eight nonblank
characters.

EXPEDITE
This optional operand specifies that
messages are to be routed directly to
the message processing program®s MS-
process queue, bypassing the normal
intermediate step of placing the mes-
sages on a DASD-process queue. EXPE-
DITE should not be specified if multi-
segment messages are expected, because
segments from different messages may
be intermixed as they are delivered to
the queues. This restriction does not
apply for multisegment messages
received from an IBM 2260 Local.

Note: The RETRIEVE macro instruction
cannot be used to retrieve messages
from a process gueue when the EXPEDITE
operand is used. Also, the EOA, EOB,
EOBLC, CANCELM, ERRMSG, and REROUTE
macro instructions cannot be used for
any message whose destination is a
processing program identified by a
PROCESS macro instruction with the
EXPEDITE operand.

Example =-- Terminal<Table Definition

Figure 10 shows a coding sequence used
to create a terminal table. The terminals
are IBM 1050's attached to the computer by
nonswitched lines. There is only one mes-
sage processing program.



r T T R T 1
i Nc. | Nare | Cperation | Operand |
L 4 1 _— 4 1
v 1 L} T 1
| 1 | | TERMTEL | cru, |
| | | | |
| 2 | CCUNT | OPTICN | FL2 |
| | | | |
| 3 | LINIT | OPTICN | Fr1 |
| | | | |
| mn | CEST | OPTICN ] cL3 |
| | | | |
- | NYC | TERM | L,GROUP1,1,E407E40D, (0,8, BOW) |
| | | | |
| 6 | BCS | TERM { L,GROUP1,1,E207E20D, (0,3, NYC) |
| | | | |
| 7 | WAS | TERM | 1,GROUP1,2,E407E40D, (0,1, NYC)
I | | | [
| 8 | PBEI | TERM | L,GROUP2,1,E407E40D, (0, ,NYC) |
| | | | |
| 9 | PIT | TERM | L,GROUP3,1,E407E40D, (0)
| | | | |
| 10 | RAL | TERM | Ly,GROUP4,1,E407E4OD |
| | | | |
| 11 | ECW | LIST | (BOS,wW2S) |
| ] | | |
| 12 i CEU | PROCESS | |
i 4 o L 1 J
Figure 10. Exarple cf Coding Sequence Used tc Create a Terminal Takle
Instruction 1 (IERMIBL): Identifies the lishes the relative line number of each
last entry in the terminal takle. Crission line at system generation. The relative
of the second crerand indicates that all line number can be modified by an ASSGN
terninal names are cf equal length. statement. In the line group associated
with the DTF table named GROUP1, the New
Instructions 2 thrcugh 4 (OPTIQOK): Cefine York and Boston terminals are attached to
the nares and sizes of three cptional area one line (relative line number 1), and the

sukfields used for functions specified by
the CCUNTER, PCILINIT, and DIRECT macro
instructions, respectively (refer to the
Line Frocedure Specifications secticn for a
detailed discussicn cf the functions per-
formed ky these macrc instructicns). The
single terminal entries in which these sub-
fields are included and used derends on
whether the crticnal functions are sgeci-
fied in the LFS ttat handles the line grcup
asscciated with the entry.

Instructicns 5 thrcugh 10 (TERM): CLCefine
the single terminal entries for the ter-
ninals in four line groups. The operands
of each TERM racrc instructiocn rrovide
informaticn for the fields of the resgec-
tive entries. In this example, outgoing
messages are queued ky line. Therefcre,
the first orerand is an L in each case.

The second crerand of each TERM speci-
fies the name of the DTF takle for the line
grcur in which the terminal is included.

In this case, there are four limne grcups
(hence, four CTF talkles).

The third cperand cf each TERM is the
relative line numker of the line to which
the terrinal is attached. The user estab-

Washington terminal is attached to another
line (relative line number 2). Since the
messages are queued by line, individual
TERM macro instructions must be grouped by
relative line nurber. For example, it
would be incorrect if the TERM macro
instructions in this line group were in the
order: NYC, WAS, BOS.

The fourth cperand of each TERM contains
the addressing and polling characters for
the terminal. These characters are speci-
fied in the hexadecimal equivalent of the
device code. 1In instruction 5, E#407 is the
hexadecimal equivalent of B3 and E40D is
the hexadecimal equivalent of B6 in IBM
1050 code. B3 constitutes the addressing
characters; for IEM 1050s, the first
addressing character identifies the termi-
nal, and the second identifies the com-
ponent {the number 3 indicates the com-
ponent addressed is a card punch). B6 con-
stitutes the polling characters (6 is the
identification of a card reader). Transla-
tion of the addressing polling character
representations in instruction 6 is A3A6;
translations of instructions 7 through 10
are all B3B6. If all these terminals were
on the same line, and all were to be
addressed or polled individuwally, a unique
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set of addressing and polling chkaracters
wculd have to ke assigned tc each terminal.

The fifth operand of each TERM contains
the data to be inserted in the subfields
defined ky the CFIICN macro instructions.
Instructions 5 through 7 specify data for
all three orticnal sukfields, kecause the
LPS that operates on messages fcr this line
groug (GRCUP1) includes the CCUNTER, POLLI-
MIT, and DIRECT macrc instructicns. COUNT-
ER uses the CCUNT sukfield to keep a count
of all messages received by the New Ycrk,
Bostcon, and Washingtcn terminals, respec-
tively. The count is set initially to zero
in all entries. FCILIMIT uses the value in
the LIMIT sukfield tc restrict the nurmber
cf messages that can ke sent Lky a terminal
during one polling rass. The New York
(NYC), Boston (BCS), and Washington (WAS)
terrminals can send a maxiwum of 8, 3, and 1
messages, respectively, during each rolling
pass. The LCIRECT macro instruction uses
the name specified in the DEST subfield to
deternrine where tc send the messages ori-
ginated ky each terminal. All messages
sent ky the New Ycrk terwrinal are directed
to the Boston and washington terminals
because the distrikution list entry, EOW,
is specified. Messages sent ky the EBoston
and Washington terninals are directed to
the New York terminal.

Instruction 8 sgecifies data for only
the CCUNT and DEST sukfields; a POLLIMIT
macro instructicn requiring infcrmation
fror the LIMIT sukfield is not included in
the LEFS that crerates on messages fcr this
line group (GRCUF2). It should be noted
that an additional ccrma is required to
specify that no data is inserted in the
LIMIT subfield. Instruction 9 specifies
data only for the CCUNT subfield because
neither the PCIIINIT noxr DIRECT macrc
instruction is in the LES for the line
grcup (GRCUF3). In this case, nc addition-
al conmas are required because no sukfield
follcwing the CCUNT subfield is used.
Stcrage is not allocated for the LIMIT and
DEST sukfields in the terminal table entry
for the Pittskurgh (FIT) terminal.
Instruction 10 does not specify data for
any cf the cpticnal subfields since none of
the ortional functions are specified in the
IPS fcr the line grcup (GROUP4). No
storage is allocated for the optional area
field irn the entry fcr the Raleigh (RAL)
terrinal.

Instruction 11 (IIST): Creates a distribu-
tion list entry in the terminal table.

When ECW (the name of the list) is fcund as
a destination ccde in a message header or
in the LEST sukfield cf the terrminal send-
ing tke message, the message is routed tc
the Bcstcn and Washingteon terminals.
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Instruction 12 (PROCESS): Creates a pro-
cess program entry in the terminal table.
When CPU is specified as the destination
code for a message, the message is routed
to the message processing program repre-
sented by this process program entry. This
input message is either directly routed to
the message processing program represented
by the CPU process program entry, or it is
queued on the waiting chain located in the
expansion of this macro instruction.

POLLING LISTS

Polling is a centrally-controlled method
of permitting each terminal on a multiter-
minal nonswitched line to send messages
without contending for use of the line.
QTAM contacts the terminals in the order
established by a user-specified polling
list. The polling list consists of control
information followed by a series of poin-
ters to those terminal table entries repre-
senting terminals to be polled. In opera-
tion, QTAM steps through the pointers one
by one. For each pointer, QTAM finds the
polling address in the indicated terminal
table entry and sends that address on the
line. As each terminal recognizes its
unigque address, it either sends a message
if one is ready for transmission, or it
sends a negative response if no message is
ready.

After a message is received from a ter-
minal, the same terminal is again polled
and it again sends a messag? if omne is
ready. This process is repeated until the
terminal has no more messages to send or
until the user-established polling limit
for that terminal is reached, whichever
occurs first. (The POLLIMIT macro instruc-
tion is used to set the limit.)

Each time a negative response is
received by the computer or the polling
limit is reached, QTAM repeats the polling
process using the next pointer in the list.
This operation is repeated until the termi-
nal represented by the last pointer in the
polling list has sent a negative response
or has sent its last message. When this
occurs, the polling process is repeated,
starting at the beginning of the list. If
the user has specified a polling interval
in the DTFQT macro instruction for the line
group and if no message traffic was encoun-
tered during the polling pass just com-
pleted, the next pass through the polling
list is deferred for the time specified;
otherwise, polling proceeds continuously.

A polling list must be specified for
each nonswitched line in the system. 1In
defining a list for a nonswitched line,



theuser rmay enter terminal names as many
times as he wishes, and in any crder. A
list can include terrinals cn ore line
only. If a line is used for cutput cnly,
the user must specify a polling list with
nc terrinal entries.

If there are cnly a few terminals on a
line, CTAM perforrmance may ke inproved by
specifying the terminal names mcre than
once in the polling list. This imprcvement
is due tc the CFU time involved in cleaning
up after a negative response to polling and
in preraring tc pcll the line again, rela-
tive tc the time srent in polling the line.
There shculd ke akcut ten entries in the
polling list for cptirur performance.

Ancther advantage gained by specifying
the terminal names mcre than once in the
pclling list is that sowe of these entries
may suksequently ke treated as dummy
entries for the rpurgpcse of exranding the
pclling list. Refer to the discussion of
the CHNGF macro instruction for a discus-
sion cf this rrccedure.

The pclling prccess has a different
neaning fcr switched lines. For non-
switched lines, the ccmputer always
initiates contact with the terminals.
However, for switched lines, the terminal
ncrrally initiates the contact. The gol-
ling function, in this case, consists only
cf sending the pclling address to the ter-
minal that initiates the contact. The ter-
minal responds ky sending one or more mes-
sages. The polling address is sent Ly the
ccrputer after each message is received.
The pclling list fcr & switched line does
nct ccntain pcinters to terrinal tatle
entries. Rather, it contains a single pcl-
ling address (except for TWX terminals), in
additicn tc ccntrcl inforraticn. When a
terrinal disls the telephone nurber asso-
ciated with the line rerresented by this
peclling 1list, QTAM sends the polling
address cn the 1line.

In the case cf the TWX tz=rminals, the
peolling function consists of sending cn the
line a character sequence rather than a
polling address. Ctherwise, the polling
functicn is identical.

For WITA lines, the pclling list con-
tains cnly the CPU identificaticn sequence
'to ke sent tc the terwminal each time an
identification exchange is to be perfcrred.

The pclling list has a different meaning
for a 2260-2848 Lccal line grcur. Cne, and
only one, polling list must be specified
for the line grcur. This pclling list must
contain the names cf all IBM 2260 Disglay
Staticns in the line group frcm which mes-
sages are tc ke received. A terminal must
not arpear in the list more than once.

Messages are not accepted from 2260s not
defined in the list. If the operator of an
undefined terminal attempts to enter a mes-
sage by pressing the ENTER key, the subse-
quent Attention interrupt is ignored.

QTAM uses the polling list at open time,
when the CCB for each 2260 Local terminal
in the list is queued on the DOS channel
scheduler queue in anticipation of receiv-
ing a read request (Attention interrupt)
from the device. Thereafter, the CCB is
always maintained on the channel scheduler
queue except when QTAM is sending a message
to the terminal.

The POLL macro instruction is used to
define polling lists fcr both switched and
nonswitched lines. QTAM also provides rou-
tines for examining and modifying polling
lists. The macro instructions used for
implementing these routines are described
in the section, Examining and Modifying the
Telecommunications System. The structure

of polling lists is shown in Appendix A.

Polling List Definition (POLL). Macro

Instruction

POLL generates a polling list for a spe-
cific line attached to the telecommuni-
cations control unit (TCU), or for all 2260
Local terminal from which messages may be
received in a line group. For a non-
switched line, it defines the order in
which terminals on the line are to be
polled. For a switched line, it specifies
the polling address or identification
sequence to be sent to any terminal that
calls the computer on the line represented
by the 1list., For a WTTA line, this operand
specifies the CPU identification sequence
to be sent during an identification
exchange. For a 2260-2848 Local line
group, it defines all 2260s from which mes-
sages may be received. Cne PCLL macro
instruction must be included for each
switched and nonswitched line in the

‘system.

r T . T 1
| Name |Operation| Operand |
b ¥ + i
I | | |
| pollname | POLL | { ((entryg...)] |
| ] i [,AUTOPOL={1}] |
| | | 2 |
| | | }polladdr |
[ | | (nid |
| | | L2740 |
L 1 L J
pollname

Is the name of the polling list for
the line. The name must be specified
and must be identical to a name

Message Control Program 57



specified in the suklist of the CPOLL
keywcrd crerand in the DTIFCT macro
instruction for the line group. 1In
addition, the pclling list defined
must ke the polling list fcr the line
indicated ky the relative rositicn of
the name in the CPCLL suklist.

entry,...

Are the names of terminals on a
nonswitched line in the order in which
the terminals are to be polled. All
the terminals specified rust be con the
sare line. For a 2260-2848 Local, the
suklist must ccntain the names cf all
2260s in the line grour frcm which
nessages rmay ke received. Each name
specified must ke the name cf a TERNM
xacroc instructicn defining a single
terminal entry. If the line (cr
2260-28u48 Iccal line grcup) is used
for output only, or if the line is a
WITA line, the entry operands mustbe
cnitted. This cperand is to be
specified only for nonswitched lines
cr fcr 2260-2848 Local line grougs.

AUTCPCL

Must be specified if the line is an
autopolled line. AUTOPOI=1 specifies
that the terminals are IERM 1030.
AUICPOL=2 specifies that the terminals
are IBM 1050, or IBM 1060, or IEM 2740
(type 274C cr 274D). This operand
nust be specified for nonswitched
autcrpolled lines only.

rolladdr

Is the polling address tc ke sent tc
any switched IEM 1050 terminal that
dials the ccrnputer cn the 1line
rerresented ky this polling list.
such terminals that can dial the
computer on this line must reccgnize
the same pclling address. This
cperand wust ke specified in the
hexadeciral rerresentaticn of the
device code aprropriate to the type of
terminal cn this line. This orerand
is to ke specified only for switched
lines on which the computer can roll
the terwminal.

All

LCescrikes the identificaticn sequence
cf the ccrruter to ke sent to any TWX
or WITA terminal on the 1line
rerresented ky this polling list.
Consists of the number of characters
in the identification sequence,
followed ky the characters themselves.
Ecth nmust ke written as cne continuocus
character string in hexadecimal
nctation; that is, the numker cf
characters in hexadeximal, follcwed by
the characters therselves in the
hexadeciral representaticn of the
8-level TWX ccde or the S5-level code
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used by WITA terminals. This operand
is to be specified only for switched
lines on which the TWX terminal can
call the computer or for leased WTTA
lines.

For WTTA lines, nid is the number of
characters of the CPU identification
sequence, followed by the characters
themselves. Both must be written as
one continuous character string in
hexadecimal notation; that is, the
number of characters in hexadecimal,
and the characters themselves in
hexadecimal representation of the
5-level code used by the WITA
terminal.

2740
Must be specified for IBM 2740
switched terminals (Types 274B, 27UE,
274G, and 274H) to be used for both
input and output. For output only on
these terminals, the operand must be
omitted.

Example: The following POLL macro

instructions create the required polling
lists for two nonswitched input lines, one
nonswitched output line, one switched line
on which IBM 1050s can 'iial the computer,
one switched line on which TWX terminals
can dial the computer, one line on which
the computer can dial TWX terminals, one
autopolled line, and one nonswitched WTTA

line.

r T T T L}
| |Name |Operation|Operand |
F=—+ t t 1
|1 |POLLINE1|POLL | (CHI, BOS) |
|2 |POLLINEZ|POLL | (NYC,, BOS, NYC) |
{3 |OUTLINE3 |POLL | |
|4 |POLLINE4|POLL |E215 |
{5 |POLLINES |POLL |OCB150FF72A3EB824B |
(| | | D2BR15088 |
|6 |POLLINEG6 |POLL 10388uDC9 |
|7 |POLLINE7|POLL | (PHI,WAS,ATL), |
1 1 | | AUTOPOL=2 |
|8 |POLLINES|POLL {0A020830352D38212D |
I | | 0208 |
L L L i J

These macro instructions create polling
lists used to:

1.

2.

3.

4.

Poll the Chicago and Boston terminals
in that order.

Poll the New York, Boston, and New
York terminals in that order.

Represent the output-only line.

Poll a switched IBM 1050 whose polling
address is A0 (E215 is the IBM 1050
device code representation of A0, in
hexadecimal notation).



5. €Send the ccrruter's identificaticn
sequence, rreceded and fcllowed Ly
control characters, to any TWX
terminal that calls the ccmputer on
this line. 1The operand for the last
ECIL macrc is the device ccde
rerresentaticn cf 12 CR IF DELETE N E
WARIEKGCRIF X-Cn, in hexadeciral
notation.

6. Send a "turnaround" sequence tc any
answering TkX which the CPU has dialed
tc turn ¢cn the raper tape transmitter
of the TWX. The operand of this POLL
racro instructicn is the transmission
code representation of x-on 2 x-off,
in hexadeciral format.

7. 2Autopoll the Fhiladelphia, Washington
and Atlanta terminals in that order.

8. <cend the CFU identification sequence
(rreceded and fcllowed by contrcl
characters) tc any WITA terminal with
which an identification exchange is to
ke performed. 1The operand for this
PFCIL macro instruction is the
device-ccde rerresentaticn of:

10 CRLF 3 6 0 -5 0 CR IF

in hexadeciral notation.

BUFFERS

The user must specify the size and
numker of the main storage areas required
by CTAM for input and output kuffering.
How tc define these kuffers depends cn the
tyce cf aprlicaticn.

For a ncnaudic argplication, a buffer is
srecified ky including one, and only cne,
BUFFER macro instruction in the message
contrcl program. These main stcrage areas
cclliectively form a kuffer pocl that is
allocated to and used dynamically by CTAM
tc handle the transfer of message segments
fror and to all ccrrunication lines,
direct-access queueing devices, and
processing gueues.

A1l tuffers in the kuffer pocl are the
sare length. Since the entire header
porticn of a rmressage wust fit in the kuffer
that receives the first message segment,
the length specified must be equal tc orx
greater than the size of the wmessage header
used rlus 32 (the size of the header prefix
generated and used ky QTAM rcutines).

Ruffer request klccks (BRBs) are CTIAM
contrcl klocks used to dynarically request

buffers prior to their actual allocation
from the buffer pool. The user should
determine the number of BRBs required by
the QTAM system.

The number of BRBs required in the
system is a function of a number of
variable factors. The most important
factor is the number of lines that are to
be polled at the same time. The user
should initially specify a value that
represents the maximum number of BRBs that
could be in use. If the user has specified
a reasonable value in the BUFNO operand of
the DTFQT macro instruction for each
communication line group, the maximum
number of BRBs he may need to specify in
the BUFFER macro instruction may be
calculated as follows:

For each line group, multiply the number
of buffers specified in the BUFNO
operand by the number of lines in the
group; add the products obtained for
each line group. To this figure, add
one buffer for each MS destination queue
and each MS process queue defined by
message processing programs. The sum is
the maximum value desired.

Example: Assume three line groups, GPONE,
GPTWO, and GPTHREE, consisting of five,
twelve, and eight lines, respectively. The
BUFNO operands of GPONE, GPTWO, and GPTHREE
specify 3, 3, and 5, respectively. Also
assume that there is one message processing
program that defines one MS process queue
and one Ms-destination gueue. The maximum
nunber of BRBs to be specified in the
BUFFER macro instruction is calculated as:

(3x5) + (3x12) + (5x8) + 1 + 1 = 93,

The value calculated using the above
formula represents the maximum number of
BRBs that could be needed at one time. 1In
actual operation, the greatest number
required at one time would ke somewhat
lower, and the user may wish to specify a
lesser value. Experience within the
operating environment of a particular
arplication can best demonstrate the
practicality of specifying a lesser number
of buffers.

An exception arises when all the lines
consist of dial lines or lines poliad with
the Auto Poll feature. In these cases the
value derived above is the actual value
that should be specified. 1In other cases
experience within the operating environment
of a particular arplication can best
demonstrate the practicality of specifying
a lesser number of BRBs.

The number of buffers specified must be

equal to or greater than the number in use
at any one time. If the nurber of buffers
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needed tc acccnrmcdate message traffic at
any time exceeds the number of kuffers
availakle, loss of nessage data can occur.
Therefore, the user should specify a
sufficient number cf kuffers in the BUFFER
nacro instructicn tc prevent this prcklenm
fronm arising under any expected operating
conditicns.

Eecause the actual number of buffers
that will be in use at any rarticular
moment depends on several variakle factors
(whose cumulative effect varies more cr
less unrredictakly), the user sktould
initially specify a value that represents
the maximum nurker that could be in use.

This maximur value is related to the
numker of lines and the number cf BREs by
following formula:

Nunker of ktuffers = L + £(BERE - 1)

where L = nurker of lines
ERE = nurnker of BRBs
f = a factor whose value is

ketween 0 and 1.

Fcr swall systenms with few lines, the
factor £ agprcaches cne. For largex
systers a value of 0.5 might ke adequate.
Experience within the orerating environment
of a rarticular agplication can best
dercnstrate the arrrcpriate value.
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Example: In the previous example there
were 25 lines and 93 BRBs. A reasonable
number of buffers for most applications
would be

number of buffers = 25 + 0.5(93 - 25) = 59,

Management of data buffers is an
important factor in running a QTAM system
with optimum efficiency. There are four
factors to be considered in weighing the
trade~-off of time and main storage:

1. The user must specify the correct
number of buffers to assure no loss of
or undue delay of data.

2. The user must select the size of the
buffer to accommodace his messages.

3. The user must decide on the number of
BRBs needed for a reliable system.

4. The user must decide on the number of
BRBs to be assigned each line (set in
BUFNO operand of DTFQT macro
instruction).

Figure 11 is provided to aid in deciding
the effect of these factors. The figure
shows the advantages in specifying more or
less of the quantity with other considera-
tions equal.



r T 1
| CUANTITY | ALCVANTAGES |
t 4 4
1 T 1
| larger kuffers | 1. Requires fewer kuffers for a message, resulting in less |
| | cverhead ty CTIAM to manipulate the buffers. |
| | |
| | 2. TCecreases the prcktability of losing data, since there is |
| | less chance of missing a program controlled interrupt. |
| | |
| | 3. Makes better use of disk tracks if buffers are filled. |
| | |
| | 4. Decreases the disk time, since there are fewer disk accesses.|
~—--—1 .
| smaller kuffers | 1. Requires a shcrter amount of time to fill up buffers. This |
| | results in more dynamic use of main storage, and hence main |
| | storage is nct tied up unprofitably. |
| | |
| | 2. 1Increases likelihccd of filling the entire buffer, therefore |
| | making better use of main storage. If a message does not |
| | £fill up the buffer (as in larger buffers), main storage is |
| | wasted. |
k + {
| more kuffers | 1. CLCecreases the chance of losing data of incoming messages. |
| | |
| | 2. Assures that cutgcing messages are not delayed because they |
| | are waiting for a Lkuffer. |
| i |
| | 3. 2l1llows mcore CEU time for other tasks. |
L 4 4
r T 1
| fewer kuffers | 1. Uses main storage nore efficiently. No more buffers than thej
| | amount needed for incoming and outgoing messages are used, |
{ | thus speeding thrcughput and saving main storage. |
[N 4 |
1) - - T )
| more ERBs per line | 1. Reduces the chance of losing data due to a missed program |
| | controlled interruct. |
| | |
| | 2. Saves main stcorage if low activity allows fewer buffers than |
| | BREs to ke specified. |
L 1 Jd
] T 1
| fewer BRBs per line| 1. Saves buffers. Since there are as many Luffers used at one |
| | time, when transmitting or receiving on a line, as there are |
| | BRBs assigned tc the line, kuffers are not unnecessarily tied|
| | up. (Only one buffer per line is assigned during polling.) |
L 4 J
Figure 11. Aids in Specifying ERBs and Euffers
BUFFER Macrc Instruction length
Is the length, in bytes, of each
buffer. All buffers in the buffer

BUFFER specifies the main stcrage kuffer pool are the same length. The length
areas required ky CTIAM. The kuffers are specified must equal or exceed the
allocated to CTIAM as a klock cf mwain length of the longest message header
storage called the kuffer pcol. used in the system plus 32 (the size

of the header prefix generated by
QTAM). The length of the message
segment size used in the system is
based on the buffer length. The
maximum allowable buffer length is 276
bytes. The value specified (if any)
in the optional operand of the LPSTART
macro instruction must also be
considered in deterrining the value of
nnn the length operand (see the LPSTART

Is the nurkerxr cf kuffers tc be macro instruction description).

reserved (see the example calculatiocn

akcve).

T T
Nare|Cperation|Crerand
% 4
I
4

o o g e ey
O o T g

T
BUFFER |ren,length{,nonl (,brk]
i
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fi¢18.¢
Is the numkexr of channel ccmmand words
CTAM must generate for sending the
idle characters specified ky the PAUSE
racro instructicns in the LIPS sections
cf the wmessage ccntrol program. The
nunber cf CCws required derends on a
nunker of variakles whose cumulative
effect changes during system
cperation. (The principal factcrs are
the nunber of agpearances in messages
cf each contrcl character that
requires idle character inserticn, and
the numker of lines over which
cutgcing messages are keing sent at
the moment.) Eecause deterwmining the
actual nurker cf CCWs that could be
needed at any given moment is
inpractical, the user shculd initially
specify a "wcrst-case" value (that is,
a value representing the maximum
nunker cf CCws that could ke required
under any operating condition). This
value ray ke calculated as follcws:

o = L, (11) + I, (Iz) + een LIp (In)
where L equals the numker cf lines in
the line grcur and I equals the
expected nunmker cof appearances cf
ccntrol characters per outgoing
nessage-filled kuffer, for which idle
character insertion is required; L(I)
is calculated fcr each of the line
groups 1 thrcugh n. 1Insertion cf idle
characters is nct required for
terminals in a 2260-2848 ILccal cr
Rencte line grcup; therefore, this
crerand way ke critted if this is the
cnly type cf line grour defined in a
wessage contrel program. If this
crerand is critted, no CCWs are
generated and the PAUSE macro cannot

ke used.
Exanple: Assume that the LPS fcr the first

line group includes a PAUSE macrc
instruction that causes inserticn of idle
characters each time a NL (new line)
contrcl character is encountered in an
outgoing message-filled kuffer. Also
assume that the expected number of
arpearances of this control character in an
outgoing kuffer is two. I therefore equals
2. If the line grcur consists cf five
lines, L;(I;) equals 5(2). If the systen
includes two cther line groups for which
L(I), calculated similarly, equals 3(3) and
7(4), then mmw = 5(2) + 3(3) + 7(4) = u7.

In most applicaticns this "wcrst-case"
value will considerakly exceed the actual
nunker cf CCWs required. <Therefore, the
user way reduce tle value during system
testing. If this crerand is cmitted, zero
is assured.
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brb
Is the
{BRBs)
sample

number of buffer request blocks
to be reserved. (See the
calculation above.) This
number must be greater than or egual
to the number of buffers specified.
If this operand is omitted or the
number specified is less than the
number of buffers, the number of BRBs
is set equal to the number of buffers.
If this operand is specified and the
mom-integer is omitted, this operand
must be preceded by two commas.
Example: Assume a system in which:
1. 59 buffers of 100 bytes
required.

each are

2. The number of CCWs required for
insertion of idle characters is 47.

3. The number of BRBs required is 93.

The BUFFER macro instruction would then
be written:

BUFFER 59,100,47,93

FILE INITIALIZATION AND ACTIVATION

The file initialization and activation
section of the message control program
begins with an OPEN macro instruction and
ends with the ENDREADY macro instruction.
Within the message control program, this
section must precede the LPS section. When
the instructions in this section have been
executed, the system is ready to handle
message traffic.

The OPEN macro instruction completes the
initialization for and activation of the
DASD message queues, communication line
group, message log, and checkpoint records
files. Opening a communication line group
file causes all lines in the line group to
be prepared for operation. The lines are
activated automatically for message
transmission.

The ENDREADY macro instruction must be
the last instruction in the file
initialization and activation section.

When ENDREADY has been executed, the system
is ready to handle message traffic. The
expansion of this macro instruction causes
a branch to the IBM-provided logic that
supports the message control program, where
procurement of the first message is awaited
(for nonaudio lines, the first message
procured can be either a message coming in
from a terminal, or a message being sent to
a terminal by a message processing programe.
When the first message is procured, control



is returned to the LFS section cf the
wmessage contrcl prcgram for handling of the
message. For this reason, no executakle
code nay be included ketween ENCREADY and
the LESTART wacrc instruction that kegins
the LES section.

Cnce the LIPS is initially entered via
the exransion cf the ENCREALY macro
instruction, executicn in the message
contrcl program is restricted tc the 1IPS
secticn; that is, the LPS is continually
reentered to handle nessages entering and,
except for the audic wmessages, leaving the
computer as long as the message contrcl
prograr is active. CTCeactivaticn of the
message control prcgram and the
teleccrrunicaticns syster is accomplished
Lty clcsing the message control grogranm
files. The secticn, Leactivating the
Teleccnmunications System, contains a
discussion ef the procedures necessary tc
terninate the wessage contrcl prograr.

The STARTIN, CCFYC, CHNGF, CCPYT, CHNGCT,
and CCEYC wacro instructions may be used in
the initialization and activaticn section
of the message ccntrcl program. This is
useful if the user wishes to rodify the
status cf his syster at the time the
message control prcgram is initiated. If
any of the abcve nacrc instructions are
used in this secticn, they nust precede the
ENDRE2LY macrc instruction. Generally,
however, these macro instructions are
erplcyed in a message processing program
(in the foreground-two or backgrcund
partiticn) so that the status of the system

can ke dynamically examined and modified as

needed.

OPEN Nacro Instructicn

CPEN is used in the message contrcl
program tc ccmplete the initializaticn and
activation of the LASD message queues,
corrunication line grcug, message log, and
checkpoint records files. BAll these files
can be crened separately or with one CPEN.
However, the user must open the DASD
nessage queues file, if any, kefore any
other file used ky CTI2M. If the Checkpoint
Restart feature is used, the LASD
checkrecint records file must ke opened
after the DASD message queues file. The
user specifies, as the operands cf the OPEN
racro instructicn, the names cf the DTF
takles for the files.

If the DIF takle for a communicaticns
line grcup is srecified, the CPEN routine
conpletes the initialization for all lines
in the line grour and automatically
activates the lines for message
transmissicn. If the TYPEFLE keyword

operand of the DTFQT macro instruction for
a nonswitched line group specifies INPUT or
CMEND (input and output), OPEN performs
initialization procedures necessary for
polling on those lines in the line group
that have an active polling list with
terminal entries. Pclling on these lines
cormences after execution of ENDREADY. If
a line does not have an active polling list
with terminal entries, or if TYPEFLE=OUTPUT
is specified, polling is not initiated. 1If
the OPEN is for a switched line group with
TYPEFLE=INPUT or CMBND, the OPEN routine
issues commands to enable each access line
in the line group.

If the communications line group being
orpened is for a 2260-2848 Local, the Open
routine causes the CCB for each 2260 Local
from which messages are to be received to
be placed on the DOS channel scheduler
queue. When this initialization procedure
is completed, QTAM is prepared to service
read requests (signalled by Attention
interrupts) from each 2260 local defined in
the polling list for the line group.
Attention interrupts that arrive before
Oopen is completed or from 2260 Locals not
defined in the polling list are ignored.

If the Checkpoint Restart feature is
used, the DASD checkpoint records file is
examined. If the file has been properly
closed, initialization is completed for
placement of checkpoint records on the
DASD. If the file has not been closed, a
restart operation is performed. Restart
reestablishes the queues and the
telecommunications network to the status it
had at the time of the most recent
checkpoint, except for the audio lines. If
the file has not been closed, because of a
system failure, and the user does not wish
to perform a restart operation, he must
reinitialize the checkpoint records file
before loading the program.

The formats for the message queues file
and for the checkpoint records file are
checked when the particular file is opened.
If the file is formatted incorrectly, an
error message is provided, and the job is
cancelled.

If a message log DTF table is specified,
initialization is completed for placement
of messages on the device to be used for
logging.

I 1 T
| Name |Operation| Operand
1 4

-

filename, ...

W S——

{symbol] | OPEN I
1o

-
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symkol
Is the nare cf the macro instruction.
The name is cptional.

filenare ,
crecifies the nare of the CTIF takle
associated with the file being cgened.
Several files may ke opened with one
CPEN ky entering their file names as
crerands.

If register notation is used, any general
register in the range 2 through 12 may be
specified. The prcgrammer must load the
address in the register before issuing the
OPEN.

Note: It is permissikle to intermix
register notaticn and relocatable
expressicns in the same OPEN. For example:

1 T R
|Name |Cperaticn|Cgrerand
[ 4 4

b e e e ol

r T T
| OPENER | GPEN | DISKFILE, (3), (4),L1CG
L 4 1

Examples: Shown kelow are two examples
that illustrate the two methods that can be
used to open the message control prcgram
files. 1The first exarple opens each file
with a separate CEEN macro instruction; the
seccnd opens the fiies collectively. The
DASLC nessage queues file (DISKFILE) is
opened first as required in both exargples:

[} T T 1
| Name |[Cperaticn|Crerand |

e 1 - 1
| |CEEN | DISKFILE [
I |CEEN | LNGRCUP1 |
| |CPEN | LXGRCUP2 |
| |CEEN |LCGFILE |
L 4 1 J
¢ ) .T 1
|Name |Cperaticn|Cgerand |
b---—4 1 1
| | CPEN |DISKFILE,LNGRCUEL, |
| | | LNGRCUP2, LOGFILE |
L 4 41 4

ENDREALY Macrc Instruction

The file initialization and activation
section must ke ended by an ENDREADY racro
instructicn. ENLCREALY is essentially a
wait-type instruction; the event awaited is
the procurement cf the first message. Cnly
one ENDREADY macrc instruction can ke
included, and it must be the last in the
group of file initialization/activation
instructions. Fricr to issuing ENDREADY,
the user must ensure that register 13
contains the address of an 18-wcrd save
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area. ENDREADY saves the user's registers
in this area by standard register saving
conventions. When control returns to the
user at the address specified in the EOJAD
keyword operand of the DTFQT for the first
file opened in the message control program,
the registers (except for register 14) are
restored. No operand is required.

\ L)
Name |Operation|Operand
+ +
j
4

ENDREADY

,__-,__-
S—
S Slp——

LINE PROCEDURE SPECIFICATION (LPS)

The procedure followed by a message
control program in operating upon messages
being received from or, except for audio
lines, sent to terminals is defined by a
line procedure specification (LPS). An LPS
is a sequence of IBM-provided statements
called LPS macro instructions. The user
must provide an LPS for each communication
line group in his system. However, one LPS
may be used by more than one line group if
each of the groups requires identical
message control procedures.

The purpose of the LPS is to define
macro-introduced routines that:

1. Examine and process control
information in the message header.

2. Perform functions necessary to prepare
a message segment for processing or
transmission.

Preparing an LPS consists primarily of
selecting the appropriate IBM-provided
macro instructions and writing them in a
particular sequence, according to the
requirements of the installation and of the
line group. The user may also insert his
own coding sequences to better adapt QTAM
to his requirements. Considerations such
as the message header formats, the
processing requirements for various types
of messages (if messages having different
handling requirements are directed to the
same LPS), the type of terminal in the 1line
group, and whether the LPS is operating on
messages from switched or nonswitched lines
must be carefully analyzed.

Two major types of macro instructions
are used in the LPS: functional macro
instructions and delimiter macro
instructions. In general, the functional
macro instructions perform the specific
operations required on messages directed to
the LPS. Delimiter macro instructions for
nonaudio lines classify and identify



sequences of functicnal macro instructions.
Delimiter macro instructions alsc direct
contrcl to the argrrcgriate sequence,
according to whethexr the wessage segment is
inccning or ovtgeing, and whether it is a
header segment cr a text segment.

CCMECNENTS CF THE LES

The 1IPS is divided intoc twec major groups
~of macrc instructicns: the Receive groug,
which handles inccoring messages; and the
Send grcug, which handles ocutgoing
messages. In the ccding of the LPS, the
Receive grcup must rrecede the Send groug.
Each cf the rajcr gicups is further divided
intc three coding sukgroups. The Receive
Segnent and Send Segment sukgroups contain
macro instructions ccncerned with all
porticns (becth header and text) of incoming
and outgoing messages, respectively. The
Receive Header and Send Header subgrcups
contain racro instructions concerned cnly
with the headers cf incoring and outgoing
messages. Macrc instructions in the End
Receive and End Send sukgroups rerform
error-handling prccedures for incoming and
cutgcing messages.

The Receive Header and Receive Segment
sukgrcurs may each ke used more than cnce
within the Receive grcup. Similarly, the
Send Header and Send Segment sukgroups may
be used nore than cnce within the Send
group. For example, an application might
reguire that different coperations be
perforned for several different types of
nessages directed tc the IPS. Each cf the
message types cculd require a different
header fcrrmat. In such a case, there could
ke a serarate Receive Header sukgrour to
process the header cf each message tyre.
The user can include in his header formats
a special message-tyrpe character for each
type cf message. The MSGIYPE functicnal
macro instruction can be used tc examine
the message-tyre character and direct
contrcl to the aprropriate Receive Header
subgrcug.

The sequence cf the Receive Beader and
Receive Segment sukgrcups within the
Receive grcup, and the sequence of the Send
Header and Send Segment sukgrcugs within
the Send grcug, way depend cn wkich
functional macro instructions are specified

within the subgroups. For example, assume
that the TIMESTMP macro is included in the
Receive Header sukgroup, and that the TRANS
macro is included within the Receive
Segment subgroup. The TIMESTMP macro
enters the time of day into the message
header in EBCDIC form, and the TRANS macro
translates all message segments from
transmission code into EBCDIC. It is
evident that the EBCDIC time information
must be inserted after the header has been
translated to EBCDIC, not before. The
TRANS-introduced translate routine must
therefore be executed before TIMESTMP,
hence, the Receive Segment subgroup, which
contains the TRANS macro, must be executed
before the Receive Header subgroup.

The End Receive and End Send subgroups
may each bLe used only once and must be the
last sections within the Receive and Send
groups, respectively.

If only the IBM-provided macro
instructions and associated
macro-introduced routines are used in
coding an LPS, the Receive Header subgroup
is mandatory. The user may omit any other
subgroup if it is not required for a
particular application. For example, the
Receive Segment and Send Segment subgroups
may be omitted in a message switching
application if all terminals involved
operate in the same device code (that is,
translation of the message text is not
required) and none of the other functions
restricted to use in these subgroups is
desired. BAny or all coding subgroups may
be omitted if the user prefers to write his
own routines for the functions he requires.
An LPS must contain, as a minimum, the
LPSTART, POSTRCV,, ENDSEND,, AND POSTSEND
delimiter macro instructions to provide the
linkage between the LPS and IBM-provided
logic that supports the message control
program. An LPS must also contain either a
ROUTE or a DIRECT macro instruction. The
use of all other functional macro
instructions is optional.

Note: Any user code within the LPS should
be re-entrant

Figure 12 shows the various coding
sukgroups that can be included in an LPS,
the delimiter macro instructions associated
with each subgroup, and the functional
macro instructions (in alphabetical order)
that can be used in each subgroup.

Message Control Program 65



3 T w 1
| RECEIVE MACRC INSTRUCTICNS | SEND MACRO INSTRUCTIONS |
} R Al % T T {
| Coding | | Coding | |
Sukgrou Delimiter Functicnal Subgroup Delimiter | Functional |

[ g p 4 1 t 1 L 4
) L} R} ¥ T T 1
| | LESTART? | | | | SENDSEG | |
s ¥ S 4 { | send ] | COUNTER“ |
| | RCVSEG | | | Segment ] | LOGSEG |
| Receive | | BREAKCFF | | ] | PAUSE |
| sSegment | | CCUNTER3 # | | ] | TRANS |
| | | LCGSEG | t + + 1
| | | TRANS | i SENDHDR { COUNTER“ |
2 + + el | | DATESTMP2 |
| | RCVHLR | | | | LOGSEG |
| | | CCUNTER“ | | Send | MODE=2 |
| | | DATESTIMP2 | | Headex | MSGTYPE=? |
| | | DIRECT* | | | PAUSE {
| | | ECA2 | | | SEQOUT=2 |
| | | LCGSEG | | | SKIP2 |
| Receive | | MCDE2 | | | TIMESTMP2 |
| | | MSGTYFE=2 | | | TRANS |
R— | Gmas || A
eader ¥ 4 ]

| | | PCLLIMIT | | ENDSEND2 | |
| [ | RCUTE? | | | |
| | | SEQIN=2 | | End | EOB |
| | | | | Send | EOBLC |
| | | SKIP=2 | | | ERRMSG*“ |
| | | SCURCE? | | | INTERCPT“ |
| | | TIMESTMP2 | | | REROUTE“ |
| | | . | WRU |
| | | TRANS | t t + 1
3 + + 4 | POSTSEND®* | |
| | ENDRCV | | | | |
| | | CANCELN | | | |
| End | | ECB | | | |
| Receive | | ECBLC | | | |
| | | EFRMSG“ | | | |
| | | PCLLIMIT“ | | ) | |
| | | REROUTE“ | | | |
t + + { | | |
| | ECSTIRCV2 ] | | { |
i, ______ 4 4L 'y J;v L {
| 2Required delimiter macro instruction. |
| =2Functiocnal wmacrc instruction must be in the same relative order as the corresponding]|
| message-header field on which it cperates. |
| 3CCUNTER can ke used in RCVSEG for nonswitched lines only. |
“Trese macro instructions ray require opticnal terminal table sukfields. |

L y P J

Figure 12.

DELIMITER MACRC INSTRUCTIONS

Celimiter macrc instructions group the
functiocnal macrc instructions into the
various subgrcugs. They also perforr
initialization and ccntrol functions within
the LES.

The LPESTART macrc instruction identifies
the keqginning of the IPS and nmust be the
first instructicn in every LPS. The code
generated ky the expansion of LESTART
determines whether the message segment
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Ncnaudic line Prcocedure Specification Macro Instructions

entering the LPS is incoming or outgoing
and directs the segment to the Receive
group or the Send group acccrdingly. In an
arrlication that directs multisegment
messages to the LPS, it is necessary that
the functional macro instructions in the
header processing subgroups be executed
only where the message segment being
handled contaius the message header. The
expansions of the RCVHDR and SENDHDR
delimiter macro instructions cause the
header processing subgroups to be bypassed
when a message segment contains text only.



PCSTRCV and PCSTSEND identify the ends
of the Receive grcup and the cend grcup,
resgrectively. These delirmiters, alcng with
LPSTART, must arrear in every LES. Each of
the remaining delimiters is required only
if the user chccses tc include in the LPS
the ccding sukgrour associated with that
deliriter.

FUNCTICNAL MACRC INSTRUCTIONS

Functicnal macrc instructicns perform
the sgecific operaticns required on message
segnents. These functions include:

s Message editing (code translaticn and
insertion of tire of day, current date,
and message sequence nunbers in message
headers).

* Clkecking validity of source and
destination ccdes in message headers.

e Rcuting messages to specified
destinaticns.

e Maintaining lcgs of messages on an
auxiliary storage device.

e Checking fcr erxcrs in wessage
transmission and taking ccrrective
action.

Functiconal wmacrc instructicns that
perforr operations related to an entire
nessage segrment way appear at any point
within the coding sukgroup in which they
are used. Al1l functicnal macro
instructions in tke Receive Segment, Send
Segrment, End Receive, and End Send
subgrcups are included in this categcry.

The majority cf the functicnal macro
instructicns in the Receive Header and Send
Header sukgroups rerform functicns that
ccncern a specific header field. Macro
instructions of thkis type involve either:

1. Use of a CTAN scanning rocutine tc
determine the ccntents of a specific
keader field (SECIN and SCURCE, for
exangple); cr

Inserticn cf a new field in the
nessage header (TIMESTMP and SECCUT,
for example); or

Making of a decision at some pcint
during header rrccessing (NCDE and
MSGTIYPE, for example).

These macro instructions must aprear in
a srecific sequence dependent on the format
of the message headers.

In planning a format for message
headers, the user may arrange the various
header fields in any desired order. Macro
instructions involving scanning, insertion
of a field, or making a decision must be in
the same relative order as the
corresponding message-header fields on
which they operate. Figure 13 indicates
the functional macro instructions that must
be sequenced in this manner.

Note: The entire header of each message

must be contained within the buffer that

receives the first segment of the message
(see the BUFFER macro instruction
description). The message header must not
exceed 244 bytes.

Some functional macro instructions that
use the scanning routine provide the option
of specifying the length of the header
field to be scanned (RCUTE and SOURCE, for
example). If the user does not specify the
length, the field is assumed to be of
variable length and must end with a blank
character. No blank character may appear
within the field because it will be
mistaken for the end-of-field delimiter.

If the field length is specified, the field
to be scanned need not end with a blank
character, and may contain embedded blanks.

ERROR-HANDLING FUNCTIONAL MACRO
INSTRUCTIONS

Four functional macro instructions
(CANCELM, ERRMSG,, INTERCPT, and REROUTE),
called error-handling macro instructions,
permit the user to test for any condition
for which he wishes appropriate action to
be taken. These macro instructions are
used in conjunction with the error
half-word for the communication line
involved and/or the information obtained
from the device in error by a SENSE
command. The error half-word consists of
sixteen bits, each of which (except unused
bits) indicates the presence (when 1) or
absence (when 0) of a specific error or
condition that has affected or may affect
successful transmission of a message. The
meaning of each of the bits is explained in
Figure 15, and the meaning of the bits in
the sense information is explained in the
pertinent telecommunications control unit
publication indicated in the Preface.

The user specifies in each error
handling macro instruction used a half-word
bit configuration called a mask. At the
cormpletion of transmission of each message
(or each block of a message), the mask is
compared to the error half-word. If a 1 is
detected in any bit position of both the
mask and the error half-word, the function
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srecified ky the racro instruction is
perforred. A zerc is specified in a mask
kit pcsition when the error ccnditicn
represented by the ccrresponding position
in the error half-word is to be ignored.
The user way cause the functicn specified
ky the macro instruction to be gerfcrrmed
unccnditionally (that is, for all messages
or message klocks) ky specifying a mask
consisting entirely cf zeros.

The user wust carefully analyze the
requirerents cf his application to
deterrine which errcrs or conditions must
be detected and which can reasonably ke
igncred withcut degrading the performance
of his system. The four error-handling
macro instructicns provide varying methods
ky which corrective or control functicns
can be initiated when an error has keen
detected. The ERRMSG macro instructicn is
used tc send an agpprcpriate wmessage to a
designated destinaticn when any error
sprecified by the wask has occurred. For
example, if an invalid destination cocde is
detected during receirt of a message, the
ERRMSG macro instruction can ke used to
send a message tc the originating terminal
stating the natuvre cf the error and
requesting that the message be corrected
and sent again. The INTERCPT macro
instruction supgpresses the sending of
messages to a terminal when any error
srecified by the mask has keen detected; it
is normally used tc withhold transmission
to a terminal that has becore inoperative.
The secticn, FUNCIICNAL MACRQO INSTRUCTION
DESCRIFTICNS (NCNAULIC LINES), contains
detailed discussicns of these and the other
errcr-handling racrc instructions.

The user mway in the LPS access directly
the eirror half-word and the sense
infcrration which are contained in the LCB
ky using the name IJICLEHW for the error
half-word and the name IJIQLISEN for the
sense informaticn. Frior to rassing
contrcl tc the LPE, CTIAM places the address
of the ICR associated with the 1line
involved intc register 4. The expansion of
the LESTART macrc instructicn estaklishes
this register as the kase for the LCE DSECT
generated by the expansion of the TERMTBL
macrc instruction.

When entering a nessage from an IBM 10S0
terrinal, a terninal operator has the
capability cf cancelling the nressage
immediately by pressing the alternate and
cancel keys and then entering ECB. The
terrinal is repclled at once so that the
nessage may be reentered if desired.
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THE SCAN POINTER

In QTAM, general register 5 is used as
the scan pointer register, maintaining a
pointer to the current field in the message
header. From the user's standpoint, this
pointer is the key to QTAM. Through the
use of QTAM macro instructions, the user
manipulates this pointer, examines fields
in the header, and makes decisions based on
the contents of these fields. In designing
a QTAM message control program, the user
must be constantly aware of the header
field about to be processed.

QTAM macro instructions perform many
varying functions from verifying sequence
inforimation to placing messages on
destination queues. The vser can design a
simple message switching application using
QTAM macro instructions only, and no user
code. More sophisticated applications may
require that the user use the scan pointer
in his routines.

Basically, two types of LPS macro
instructions cause the scan pointer to be
moved (Figure 13).

1. Certain macro instructions move the
scan pointer along until a
user-'specified character sequence is
found (e.g. SKIP X'15'). After these
macro instructions are completed, the
scan pointer is positioned to the last
character in the sequence.

2. Other macro instructions move the scan
pointer a certain number of
characters. The number of characters
is determined in three ways:

a. Certain macro instructions have a
fixed count of characters
(DATESTMP) or an assumed count to
be used if no ather count is
supplied (TIMESTMP). Wwhen this
type of macro instruction is
completed, the scan pointer points
to the last character to satisfy
the count. Any blank characters
encountered are skipped.

b. With certain macro instructions,
the user may specify a number of
nonblank characters to be
considered as the next field
(ROUTE 3). When these macro
instructions are completed, the
scan pointer is pcsitioned to the
last character which satisfies the
count. The user may send in RA L,
and the field is still considered
RAL. The scan pointer points to
the 1.



c. With certain macro instructicns,
the field may ke variakle in
length (SCURCE). 1In this
situaticn, the field length is not
specified ky the user. The scan
pointer is moved forward past any
klanks which might precede the
field. 1The field is then scanned
for a klank delimiter. When these
macrc irstructions are comgpleted,
the scan pcinter points to the
klank delimiter which follows the
field.

when a message is first received for
processing by the receive porticn of the
LPS, the space reserved by the LPSTART
racrc instructicn fcr expansicn has Lkeen
filled with idle chkaracters (X'17'). The
scan rcinter is pcsitioned to the last of
these idle characters. If no idle
characters were srecified in the LPSTART
macro instruction, the scan pcinter roints
to the last Lkyte cf the header rrefix.

After the receive section of the LPS is
completed, the position of the scan pointer
is saved in the ESFT field of the header
prefix, and the message is prlaced on the
queue fcr its destination. When the
message comes off the destinaticn queue to
go thrcugh the send pcrticn of the LFS, the
scan rointer is restcred to its former
positicn, pointing tc the last character of
the last field prccessed. Additional
status inforrmaticn may ke inserted into the
header kefore the message is finally
transnitted.

2 message rrccessing program may
generate a response rmessage ccntaining idle
characters kefore the header fields. When
this message is retrieved from the
destinaticn queue tc ke transmitted, the
scan rointer points toc the last of these
idle characters. 1If no idle characters are

in the message, the scan pointer points to
the last character in the header prefix.
Macro instructions in the SENDHDR section
of the LPS bypass these idle characters in
scanning for the beginning of the header
field.

Macro instructions in the LPS are placed
in the same order as the fields of the
header on which they act. The scan pointer
controls access to these fields, normally
progressing across the header from left to
right as the various macro instructions are
executed. The user may use the scan
pointer in his own routines to perform
header analysis not provided by QTAM.
However, he must take the responsibility of
positioning the scan pointer to its proper
position before executing the next QTAM
macrce instruction. This may be effected by
such instructions as LA 5,4(5), which moves
the scan pointer four kytes; or, in the
case of fixed format headers, the scan
pointer may be repositioned relative to the
beginning of the buffer by using the
address in general register 6. Another
method would be to scan the header for a
specific character or character sequence
(SKIP macro instruction) and reposition
the scan pointer there, although this
procedure may be time consuming because of
the comparisons needed to find the desired
position in the header.

Note: When a message is PUT from a message
processing program to a message control
program, the scan pointer is positioned to
the last idle character in the header.

This differs from the position of the scan
pointer for other messages being handled in
the Send portior of the LPS. Therefore it
is recommended that the scan pointer be
positioned to the last position of the
header of all messages being handled in the
Send portion of the LPS.
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Before DATESTMP is issued:
Message Header
Message Message
y 177 |17 117 417 (17 (w7 17117 (717151 AT L RTA L
Prefix ) Text
T 7 T !
Position of Scan Pointer is at:
@ After LPSTART and RCVHDR have been issued.
@ After SKIP X'15' has been issued.
(©) After SOURCE has been issued.
@ After ROUTE 3 has been issued.
After DATESTMP is issued:
Message Message
Prefix 7BlI5 AT |L R | A L olol/tot9 |/ 1617 Text
The DATESTMP macro instruction causes the
header contents to be shifted 9 spaces left to
make room for the date. The date is inserted
and the scan pointer is positioned at @ .
Figure 13. Scan Fointer Positicns

ARRANGEMENT CF LFES MACRO INSTRUCTION
DESCRIPIIONS

There are twoc majcr types of LPS racro
instructions:

1. T[Celimiter macrc instructions

2. Functional racrc instructicns

Since the decisicn as tc what macro
instructions should ke included in
constructing an LES and how they should ke
sequenced depends greatly on the particular
applicaticn, nc attenpt is made to discuss
the macro instructicns in any lcgical
order. The macro instruction descriptions
are arranged alphaketically bty rajor type
for easy access.

Note: 1The user is cautioned
transferring contxcl ketween
instructions within the LPS.

against
macro
A
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user-written branch to a macro instruction
may require that the user also perform
functions (such as register saving and
restoring) normally provided by the IBM
supplied coding. Since user-written
branches are the exception rather than the
rule, the name fields in the macro
instruction formats for the LPS macro
instructions (with the exception of
LPSTART) have been omitted.

DELIMITER MACRO INSTRUCTION DESCRIPTIONS

End Receive (ENDRCV) Macro Instruction

The ENDRCV macro instruction identifies
the beginning of the End Receive coding
subgroup of the LPS. The functions
specified in this subgroup are performed
after an entire message has been received



by the ccrputer. If EOB or ECEIC is
specified, the functional macros in this
subgrcur that precede ECE or ECEIC are
perforred after each message klcck has keen
received. Functicnal macros following ECB
or ECELC are perfcrmed cnly after the
entire message has keen received (see the
descrigpticns of the ECB and ECBIC macro
instructicns).

If the End Receive sutkgrour is used, it
must kegin with the ENDRCV macrc
instructicn. It nust be the last sukgroup
in the Receive grcur and can ke used only
cnce in an 1IPS. K¢ cperand is required.

¥ T
|Crexraticn|Cperand
b 4

-
S Sp—

1)
|ENCRCV |
L

-
[}

End _Send (ENDSEND) Nacro Instruction

The ENDSEND macrc instruction identifies
the keginning cf the End Send sukgrour of
the LES. The functicnal macrc instructicns
included in this sukgrcup are executed
after an entire message has keen sent by
the ccnruter, cr after a wmessage block has
keen sent if ECB cr ECBIC is included as
the last macrc instruction in the sukgroup
(see the descrirtions of the ECE and EOEBIC
macro instructions). Functional macrocs
following ECE or ECELC are perfcrmed only
after the entire message has keen sent.

If the End Send sukgrour is included, it
rmust kegin with the ENDSEND mracro
instruction. It rmust be the last sukgroup
in the Send grcur and can be used only once
in the IPS. No ogerand is required.

r T
|Cpexration|Cperand
L 1

) 1
|ENCSENE |
L 4

e . b e

Line Frccedure Sgecification Start
(ILPST2RT) Macro Instruction

The IPSTART macrc instruction prcvides
an initializaticn prccedure fcr the LPS
LPSTART is required and must ke the first
macrc instructicn in every 1PS.

The code generated by the exransicn of
this racrc instructicn orerand includes a
test to deterrine whether the message
segrent entering the IPS is inccming or
cutgoing, and directs the segment to the

Receive group or the Send group,

accordingly.

r T K T 1
| Name |Operation| Operand |
b + + {
| lpsname |LPSTART | nn, |
| I | |
| | | TERM=(termcodey, ...) |
! | ] |
| | | INTRCPT=fieldname |
L L1 L J
lpsname

Is the name of the macro instruction
and is required. It must be the same
as lpsname specified in the CLPS
keyword operand of the DTFQT macro
instruction for the line group.

nn
Is the total number of bytes to be
reserved in the message header in the
first buffer of each input message for
insertion of time-of-day,
current-date, and output sequence
number information,including blanks
(see TIMESTMP, DATESTMP, and SEQOUT
macro instruction descriptions). If
the messages are to be sent to a
Western Union Plan 115A terminal, the
user should reserve one more byte to
contain an initial EOA character.
(Refer to End-of-address in Appendix F
for further information.) The number
of bytes inserted in the LPS Send
group that handles messages PUT by a
message processing program is not
included in this value. A leading
zero is not required. If this operand
is omitted, no space is reserved. The
number of bytes reserved must be
included in the calculation of the
buffer size (see BUFFER macro
instruction).

termcodesy..-.
Is the identifying code for the
type(s) of terminals that utilize this
LPS. The parentheses are coded when
the sublist consists of more than a
single entry. For example,
TERM=(1050). The following values can
be included in the sublist:

1. 1030 = IBM 1030 terminals.

2. 1050 = IBM 1050 terminals.

3. 1060 = IBM 1060 terminals.

4, 2848 = IBM 2848 control units
(associated with remote
IBM 2260 terminals).

5. 2740 = IBM 2740 terminals.
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6. 83B3 = PTET 83R3 Selective

QTAMMCP START
s (file definition, control,
e and initialization macro
e instructions)
ENDREADY
LPSTWX LPSTART 9,TERM=(TWX)
e (delimiter and functional
e macro instructions for TWX
e 1lines)
POSTSEND
IPS1050 LPSTART 9,TERM=(1050,2740)
e (delimiter and functional
e macro instructions for

Calling sStations.

7. 115A = western Union Flan 115A
cutstations.

8. TWX = cornon carrier TWX
stations.

9. 2260 = IBN 2260 Local terminals

e lines with 1050 and 2740
10. WITA = WITA terminals e terminals
POSTSEND
INTRCET | CLOSE
Is the name cf the optional subfield EOJ
cf the terminal takle specified in the
CPTICN macrc instruction fcr use by Alternatively, the above program
the INTERCPT macro instruction. Must | could also be arranged as follows:
ke specified if the intercept function |
is used. | MCP2 START
e (initialization)
Example: Suppcse that this LPS applies to ENDREADY
IEM 1050 and IBNM 2740 terminals. Surgose e (control macro instruc-
further that TIMESIMF and SEQUT macxro e tions)
instruction are tc ke included in this LPS. LPS1050 LPSTART 9,TERM=(1050,2740)
Allcwing 6 spaces fcr the time-cf-day ¢ (functional and delimiter
(hours and minutes) and 4 spaces for the * macros for lines with
outrut sequence nurker (numkers up to 999), e 1050 and 2740 terminals)

POSTSEND
LPSTWX LPSTART 9, TERM=(TWX)

e (functional and dulimiter
e macro instructions for TWX
e lines)

POSTSEND
o (file definition and
s control macros
e DTFQT, BUFFER, etc.)

CLOSE

EOJ

then the LPSTART macro may ke ccded thus:
IPSTWC LPSTART 10,TERM=(1050,2740)

The various LESTARI macro instructions
identify the start of the various LPS
porticns of the wmessage control program. A
program handling message for TwX and IEM
1050 and 2740 terrinals rmay be crganized as
shown in Figure 14.

[ s e c— . S e St o e .

b o e e e s . . S —— f—c—— — — — —— — — —— o S— — _— — — — — — T — S—— —— —— —— — — — — o — s, 20

Figure 14. Use of LPSTART in a Message
Pcst_Receive (PCSTRCV) Macrc Instruction Control Program

The PCSIRCV racrc instruction identifies
the end of the instruction sequence that
processes incering messages; that is,

instructions in the Receive Segnent, Post Send (POSTSEND) Macro Instruction
Receive Header, and End Receive coding
sukbgrcurs.
The POSTSEND macro instruction

Cne PCSTRCV macrc instruction is identifies the end of the instruction
required in each LFS, and it rust be the sequence that processes outgoing messages:
last instructicn in the Receive grour. No that is, instructions in the Send Header,
operand is required. Send Segment, and End Send coding

subgroups.

One POSTSEND macro instruction is
required in each LPS, and it must be the
last instruction in the Send group. No
operand is required.

r T
|Cperation|Crerand
8 4

-
N

1)
|ECSTRCV |
L

-
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r T
|Cperaticn|Cperand
s ]

-

[ ]
| BCSTSERL |
L

-
[}
|
[}

Receive Headexr (RCVHELR) Macro Instruction

The RCVHDR macrc instructicn identifies
the beginning of the Receive Header
subgrcug, which ccntains instructions
concerned only with the header gortiocns cf
inccring messages. The instructions
generated ky the expansion of this racro
instructicn test whether the ressage
segrent keing operated on contains the
nessage header cr text cnly. If the
segrent contains text only, the functional
macro instructions in the Receive Header
sukgrcur are kygassed; if the segment
contains the message header, the
instructicns in the Receive Header
sukgrcur are executed.

If the Receive Header sukgroup is
included in the LFS, it must kegin with
the RCVHDR macro instruction. KNc ogerand
is required.

) T
|Cperaticn|Cgerand
L 4

p

3
|RCVHLR |
L

o

[ G 'y

-

Receive Segment (RCVSEG) Macrc Instruction

The RCVSEG macro instructicn identifies
the beginning of the Receive Segrent
sukgrcug, which ccntains instructions
ccncerned with kcth header and text
portions of incoring messages.

If the Receive Segment sukgrcup is
included in the IFS, it must Lkegin with
the RCVSEG macro instruction. No orerand
is required.

L] L}
|Crperaticn|Cgperand
t 4

-

r
|RCVSEG |
L

-
|
[}

b e s s d

Send Eeadexr (SENLCELR) Macro Instruction

The SENDHDR macrc instruction
identifies the keginning cf the Send
Header sukgroup, which contains

instructions that process only header
portions of outgoing messages. The code
generated by the expansion of this macro
instruction includes instructions that
test whether the message segment being
operated on contains the message header or
text only. The functional macro
instructions in the Send Header subgroup
are executed if the segment contains the
message header; they are bypassed if the
segment contains text only.

For messages being sent to a Western
Union Plan 115A terminal, the user should
insert an EOA character (X'40" before a
TRANS macro instruction or X'04° after a
TRANS macro instruction) in the first data
byte of the header (the thirty-second byte
of the buffer) in the Send Header
subgroup.

If the Send Header subgroup is included
in the LPS, it must begin with the SENDHDR

macro instruction. No operand is

required.

I . T 1
| Operation| Operand |
b ¥ {
| SENDHDR | |
L L J

Send Segment (SENDSEG) Macro Instruction

The SENDSEG macro instruction
identifies the beginning of the Send
Segment subgroup, which contains
instructions concerned with both header
and text portions of outgoing messages.

If the Send Segment subgroup is
included in the LPS, it must begin with
the SENDSEG macro instruction. No operand
is required.

r v
| Operation|Operand
L 4

-
b e e e

¥
| SENDSEG |
L

b

FUNCTIONAL MACRO INSTRUCTION DESCRIPTIONS

The following macro instructions may be
coded in the LPS section for any nonaudio
line. The functional macro instructions
for audio lines are described in the
appropriate section.

Warning: Individual macro instructions

in this section do not include a
statement of their non-applicability to
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audic lines. Pudio users nrust refer to
the section FUNCTIICNAL MACRO
INSTRUCTION DESCRIPTIONS (AULIO LINES)
for arplicakle racro instructions--no
cthers may be used.

Most of the racrec instructions in this
section apply to ‘WITA lines, unless
specifically excerted at the keginning of
the description. Fcr macro instructions
arplicakle only tc WITA lines, refer to
the section FUNCTICNAL MACRC INSTRUCTION
DESCRIPTICNS (WITAR IINES).

Halt Receive (BREAKCFF) Macro Imnstruction

The BREAKOFF macrc instructicn is used
to specify a maximur length fcr each
incoming message. If the message exceeds
the maximum length, reception of the
message is terminated and an error flag is
set in kit ten cf the error half-word for
the line. This macrc instructicn also
checks if the input kuffer is filled with
identical characters. 1If it is, the same
action is taken as descrikted abcve. (A
long sequence of identical characters is
usuwally an indicaticn cf terminal
malfunction.)

This macro instruction can be used only
in an LES secticn that handles incoming
ressages from TwX, 1157, 83B3, cr 2260
Remocte terminals, since the required EBREAK
cornrand is not valid for the cther
terninals surpcrted.

Use cf BREAKCFF is optional. If used,
it rust appear within the Receive Segment
ccding sukgroup.

1} v
|Creraticn|Cperand
4

+
| EREAKCFF |nnnnn
L 4

nnnnn
Is the maximur number of characters
fcr each message. The maximum value
of nnnnn is 32767; leading zeros are
nct required.

Note: Execution cf the BREARK ccmmand on
the 2260 Remote texmrinal does nct delete
the START MI frcm the screen. Thus the

next polling of tre terminal will cause

re-reading of the same message. If this
is not desired, a message should be sent
to the terminal tc clear the START MI.
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Cancel Megsage (CANCELM) Macro Instruction

CANCELM is an error-handling macro
instruction that causes immediate
cancellation of a message if any of the
errors specified by the mask have been
detected. Cancellation means that the
message is not sent to the destination(s)
specified:

1. In the message header (handled by the
ROUTE macro), or
2. By the DIRECT macro.

test for an

and the error has
canceled for any
the invalid one
well as for the

If CANCELM is used to
invalid destination code
occurred, the message is
destinations that follow
in the message header as
invalid destination.

If a message is not sent to its
intended destination due to cancellation,
it is important that some action be taken
to notify a terminal operator or to
perform some other corrective action. 1If
no action is taken, there is no record of
which messages have been lost because of
cancellation. The ERRMSG macro
instruction can be used to send a message
to a terminal notifying its operator of
the error; or the REROUTE macro
instruction can be used to send the
message in error to a selected terminal
(see the descriptions of these macros).
CANCELM must precede an ERRMSG or REROUTE
macro instruction used to test for the
same error condition in the End Receive
subgroup.

The meaning of the bits in the error
halfword tested is shown in Figure 15.

Use of CANCELM is optional. If used,
it must appear within the End Receive
sukgroup of the LPS. Because all error
types requiring message cancellation can
be specified in the same error mask, only
one CANCELM macro instruction is needed in
the End Receive subgroup.

The CANCELM macro instruction must not
be used in an LPS handling either messages
to a PROCESS-EXPEDITE queue ox
multisegment messages in Initiate mode,
since cancelled messages must be recalled
from the DASD destination gqueue.

r T
| Operation|Operand
L 1

1 4 T
| CANCELM |mask
L 1

s

mask
Is the hexadecimal representation of



the kit ccnfiquraticn used to test
the errcr halfwcrd for the
conmunication line invclved. The
fraring X and quctes must ke coded.

COUNTER Macro Imnstruction

The CCUNTER racrc instruction enakles
the user to raintain four types of count:

1. Inccring message segments for each
criginating terminal, or incoming
nessage klccks if ECB characters are
received fromr IEM terminals and the
ECE cr ECEIC wacro is used

2. 1Incoming ccrplete mwessages for each
criginating terrinal

3. Cutgoing message segments for each
destinaticn terminal

4. Cutgcing ccnplete rmessages for each
destination terrinal or termwinal
cecrgonent that has a single-terninal
entry in the terminal takle

The rositicn cf the CCUNIER macro
instruction within the LPS determines
which cf the fcur types of count will be
waintained. CCUNTER must arpear in the
Receive Segment sukgrcup to count incoming
ressage segments cr kleccks, in the Receive
Header sukgroup tc ccunt incoming
ressaqges, in the Send Segrment sukgroup to
count cutgoing message segments, and in
the Send Header sukgrcup to count outgoing
nmessages. Any cne, cr all four counts,
can ke raintained ky including the CCUNTER
racrc instructicn in the apprcpriate
sukgrcugs; within each sukgroup, it ray
arrpear at any pcint.

For each CCUNTER macro instructicn
issved, the user nust define, by means of
one CETICN macrc instruction, a two-kyte
field (aligned cn a halfword koundary) for
each entry in the terminal takle for which
a count is to ke waintained. This
provides space fcr maintaining the
messages per terminal or message segrents
pexr terminal ccunt. The number of CCUNTER
macre instructions used in the LIPS and the
nurker cf OPTICN racrc instructions for
the ccunt fields must each correspond to
the nunber ¢f ccunts keing raintained.

See the CETICN macrc instruction
descrigtion.

Use cf CCUNTER is coptiocnal. COUNTER
must not ke used in the Receive Segment
subgrcur for switched lines or for lines
using Auto Poll. When used in the Receive
Header sukgrcugp, it must ke preceded ky a
SCURCE macxro instruction.

Note:
Note

If COUNTER is used to record
incoming messages from a line group to
which IBM 2260s are attached, each time a
general poll is performed all message
segments received from the various 2260s
during that polling pass are counted as
one message.

v T
| Oreration|Operand
t 4

S SR

L] T
| COUNTER |subfield
L L

subfield
Is the name of a halfword field in
the user's area of each
single-terminal entry in the terminal
table, as defined by an OPTION macro
instruction. The field contains a
binary count up to a maximum of
32,767. When maximum count has been
reached, the count is reset to 1 for
the next message or segment counted.
The user may access the field at any
time to determine and/or reset the
count.

Date Stamp (DATESTMP) Macro Instruction

The DATESTMP macro instruction causes
insertion of the date in the message
header. DATESTMP can be included for
incoming messages, outgoing messages, oOr
both. The date is expressed as either
brm/dd/yy or bdd/mm/yy, where b is a
blank, dd is the day of the month, mm is
the month, and yy is the year. The format
to be used is specified when the system is
generated.

No operand is necessary in this macro
instruction because the date field has a
fixed length of nine. When DATESTMP is
specified, the user must include the
length of the inserted field (nine bytes)
in his calculation of the value of the
operand of the LPSTART macro instruction
(see the LPSTART macro instruction
description). The DATESTMP macro
instruction causes the contents of the
message header to be moved nine characters
to the left, thus moving the idle
characters out of the header. The date is
then inserted in the header (see Figure
13).

Use of DATESTMP is optional. If used,
it must appear in the Receive Header or
Send Header subgroup. Its position within
the subgroup must correspond to the
relative position, within the header, of
the field into which the date is inserted.
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Note: The date inserted into the header
will ke cnly as accurate as the date
entered into the system ky the LCATE jcb
contrcl statement cr the operatcr SET
corrand.

DIRECT Macro Instruction

The CIRECT macxc instructicn causes a
message to be queved for the destination
specified ky the crerand. Any destinaticn
fcr which there is an entry in the
terminal table may ke specified. DIRECT
nay be used in prlace of RCUTE when message
headers do not contain destination ccdes.
Either CIRECT or KCUTE must ke specified
tc handle message rcuting; koth cannot be
used. Cnly cne LCIRECT macro may be used
for each LPS or fcr each message tyre used
within cne LPS.

DIRECT may ke used only within the
Receive Header sukgrcup. If CIRECT is
used, ECA may not also ke used.

Note: If the TERN rmacro instruction
specifies that the IEN 2260-2848 comgplex
(Remote) is to ke pclled using the general
poll feature, the DIRECT macrc instructicn
must ke used tc send incoring messages to
a message processing prcgram. The
processing prcgrar must then analyze the
message, which consists of segments from
different 2260s, and rlace each segment

name of the subfield specified by
this operand must be the same as the
name assigned to the subfield by an
OPTION macro instruction. The
contents of the subfield are
specified by the TERM macro
instruction that defines the terminal
table entry for the originating
terminal (see the OPTION and TERM
macro instruction descriptions).
the originating terminal is on a
switched line or on a line using Auto
Poll,, and the user wishes to use this
operand, DIRECT must be preceded by
the SOURCE macro instruction.

if

End-of-Address (EQA) Macrp Instruction

The EOA macro instruction is required
if the user wishes to provide multiple
routing of incoming messages. The
instructions generated by this macro
instruction determine the end of the list
of destination codes in the message
header. The character sequence specified
by the EOA macro instruction must appear
in the header of each message after the
last destination code, regardless of the
number of destination codes in the header.

When used, this macro instruction must
immediately follow the ROUTE macro
instruction. EOA is not used if DIRECT is
specified.

The EOA macro instruction must not be
used in an LPS handling messages to a
PROCESS-EXPEDITE queue.

I Ll L)
(via a FUT macrc instruction) on the | Operation|Operand |
prorer DASD destination queue or DASD t + ]
FIXCCESS queue. | ECA | eca |

1 1 ,'
v T =
|Crperaticn|Crerand
3 + eoa

-
.

|DIRECT | f=CLn" dest"*
sukfield

g —

|
L
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dest
Is the destinaticn code, which may te
the name of any entry in the terminal
takle. 1n must ke equal tc or greater
than the longest such nare appearing
in the terminal takle; cr n may ke 8
(the maximrur allowakle length).

sukbfield
Is the name of an optional subfield
in the terminal takle entry for the
criginating terminal; this subfield
contains the nare of the terminal tc
which the ressage is toc ke sent. The
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Is the EOA character or sequence of
characters that must appear in the
message header after the last
destination code. If the destination
codes all have the same length, and
the optional operand in the ROUTE
macro instruction is specified, no
blank is required between the last
code and the EOA character sequence.
Otherwise, a blank must separate the
two. One to eight nonblank
characters may be specified as the
EOA sequence. The EOA character(s)
may be specified either as the
character itself, or as the
hexadecimal equivalent of the
character(s). The framing C or X and
quotes must be coded.



Exarples: In an ECA racro instructicn
that specifies a # tc be used as an ECA
character, the # may ke written:

1. BAs the character itself, cx

2. In hexadecimal representaticn of the
EBCDIC equivalent of that character:

r - v - -1
|Cperation|Cperand |
|8 [l 4
] T 1
|ECA |Cc 4 | (1)
| ECA |x*7B* | (2)
leemeee 1 1

End-of-Block (ECB) Macro Instructian

This macrc instruction is not
applicakle to WITA lines or tc the IBEM
2260-2848 Local. 2 1lcngitudinal
redundancy check (LRC) is performed each
time an end-cf-klcck (ECBR) or end-of-text
(ETX) character is encountered in message
text. 1The check is wade ky the data
adarter at the central processing
lccaticn, for inccming messages, and ky
the terminal ccntrcl unit, for cutgcing
rmessages. The ECE causes a pcsitive
resronse to ke sent to the source of the
message, if thke data was received
ccrrectly.

Fcr Inccring Messages: The ECR macro
causes a positive response to be sent tc
the terminal if tle message data was
ccrrectly received; this permits the
terrinal to send ancther mwessage block.
If the data was inccrrectly received, no
response is sent; the computer immediately
ends message transmissicn by sending an
end-of-transmissicn character. The
terrinal nwust resend the message klock
when contact with the ccrmputer is
reestaklished (ky rclling or dialing).

Fcxr Cutgcing Messages: The ECBR macrc
causes an ECER (or ETIX), followed by an LIRC
character, tc ke sent to the terminal when
an ECE (or ETX) chkaracter is encountered
in message text. If the terminal receives
the nmessage data ccrrectly, it returns a
positive response; ugcn recognizing this
resgonse, the ccrruter sends the next
message klock. If the terwinal receives
the data in errcr, it returns a negative
resronse; upon receiving this response,
the ccrruter ends the message transmission
ky sending an end-cf-transmissicn
character.

The ECB macrc instruction nmust ncrmally
ke specified, in kcth the End Receive and
End Send sukgroups cf each LIPS that
handles messages tc and from an IBM 1030,

1050, 1060, 2260 Remcte, and 2740, Types
274D, 274E, 274F, and 274G. The EOB macro
must be specifiel for a 2260-2848 Remote
for which general polls are to be
performed. It may be omitted only

if: (1) all messages are one block long,
and (2) possible errors are to-be ignored
(both conditions are required). 1If the
ECB macro is not specified, the first EOB
(or ETX) character encountered in incoming
or outgoing message text is treated as an
end-of-transmission (EOT) character,
precluding transmission of any subsequent
blocks of that message.

Either the ECB or the EORLC macro
instruction must be specified in both the
End Receive and the End Send subgroups of
the LPS that handles messages for the IBM
2740 Model 2 terminals.

This macro instruction is used only for
the terminal types cited. 1In the case of
the IBM 1050, 2260 Remote, 2740, Types
274D, 274E, 274F, and 274G, and 2740 Model
2, the EOBLC macro instruction (discussed
in the following section) may be specified
instead of the EOB macro.

Upon the occurrence of an error or
condition for which the user has specified
a CANCELM, ERRMSG, or REROUTE macro
instruction, message transmission ends
when the next ECB (or ETX) character is
detected, if the error-handling macro
instruction precedes the EOR macro.

Note: Error-handling macro instractions
should not precede the ECB macro
instruction because, if the specified
error condition occurs, the EOB macro
instruction will not be executed. The EOB
character will be treated as an EOT, and
the source terminal will not receive a
response to the EOB-LRC seguence.

Within the coding subgroup in which the
EOB macro appears, all functional macro
instructions that precede the EOB macro
are executed for all message blocks; all
functional macros that follow the EOB
macro are executed only at the end of the
message (an EOB is treated as an end of
message if a transmission error occurred
during transmission of the block). The
ECB macro instruction must not be used in
an LPS handling messages to a
PROCESS-EXPEDITE queue.

r T
|Operation10perand |

- —

| EOB
L

End-of-Block and Line Correction {EOBIC)
Macro Instruction
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This macro instruction is not
arplicakle tc WITA lines. ECELC is an
ortional racrc instruction used only for
an IBM 1050, an IEN 2260-2848 Remote
equirped with the checking feature, and
IBM 2740, Types 274D, 274E, 274F, and
274G, and an IENM 2740 Model 2. It
performs the same function and is used in
the same manner as the EOB macrc, but in
addition returns a negative resgonse to
the message scurce if the data was
incorrectly received, permitting the
scurce tc resend the erroneous nessage
klock.

Either the ECB cr the ECRLC racro
instruction rmust ke srecified in both the
End Receive and the End Send sukgrours of
the LES that handles messages fcr the IBM
2740 Mcdel 2 terminals.

For a 2260-2848 Iocal line group, this
macro instruction is used only in the Send
grour cf the IPS. If a data parity error
is detected while sending a message to a
2260 (or 1053 Printer), ECBIC causes the
message tc be resent in an attempt tc
correct the error condition.

For Incoming Messages:

1. For an IEM 1050 not equirped with the
line correcticn feature, resending is
accornplished ky rekeying the message
klock in errcr, or by rerpositioning
the paper tare cr card ccntaining the
erroneous klcck.

2. Fcr an IBM 2260 Remote, the terminal
autcrmatically resends the nessage
klock.

3. For an IBM 2740, resending is
accorplished ky rekeying the message
klock in erxrcr.

4. Fcr an IBM 1050 equipped with the
line ccrrecticn feature:

a. If the errcneous message blcck
criginated from the pager tage
reader cr card reader, the device
automatically repositicns the
tape or card and resends the
klock.

k. If the errcneous message block
originated from the keykoard, the
creratcr rust re-enter the
nessage klcck in errcr.

For Cutgcing Messages: For either of the
akove terminal tygpes, the computer
autcratically resends the errcneous
nessage klock.

If ECBIC is srecified, any message
klock whose transrission resulted in an
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error is retransmitted a maximum of two
times. If the error persists after the
second retry, an error flag is set in the
error halfword for the line (see Figure
16).

The EOBLC macro instruction must not be
used in an LPS handling either messages to
a PROCESS-EXPEDITE queue or multisegment
messages in Initiate mode.

r T

Operation|Operand
o] P
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Exror Message  (ERRMSG) Macro Instruction

The ERRMSG macro instruction causes a
user-written error message to be sent to a
designated terminal when one of the errors
specified by the error mask has occurred.

By means of the ERRMSG macro, the user
specifies:

1. The kit configuration of the mask
used to test the error halfword. The
meaning of the bits in the error
halfword tested is shown in Figure
15.

2. The destination to which the error
message is to be sent.

3. The text that is to comprise the
error message.

The error message includes the text
written by the user and, optionally, the
header of the message in error. The user
specifies that the header is to precede
the text by writing a period as the first
character of the text. The length of the
complete error message cannot exceed one
segment (that is, one buffer).

If the ERRMSG macro does not specify
that the message header is to be included
with the error text, no LPS macros that
refer to fields in the header may be used
in the Send Header sukgroup that is to
process the error message, without some
modification by the user.

It is assumed that for an ERRMSG macro
that does not specify inclusion of the
header of the message in error, the user
will place the machine EOA character or
sequence in the first character
position(s) of the error text. (However,
inclusion of the machine EOA character is
not necessary for error messages to be
transmitted to an IBM 1050, IBM 2740, IBM
2260 Remote, or IBM 2260 Local.) This is
required by the terminal to receive the
exrror message regardless of which LPS



macros are to process the errcr message.
The scan pointer register, register 5,
will ke peointing tc the first clkaracter
ofthe errcr message; this character will
be the ECA character (or the first
character cf the ECA sequence). If the
user chcoses to have a DATESTINP, TIMESTME,
or SECCUI macrc crerate on an error
message that does nct contain the header
of the erronecus message, he must reset
the scan pointer register to point tc the
first character fcllcwing the machine ECA.
This may ke dcne ky incrementing the
register by the numker cf characters
cerrrising the ECR sequence.

Cnless the MSGIYFE macro instructicn is
used tc distinguish ketween different
message types, the fcrmat of the header
fcr an error ressage wmust ke identical te
the header format used for other outgcing
nessages. If the MSCTYPE racro
instruction is used fcr this gurpose, the
forrats of the respective message headers
fcr the twc tyres nay differ after the
message-type character. 1In either case,
the ccrrect machine ECA character for the
destiraticn terminal must ke included.

If the incoming sequence numker is
invalid, and an errcr message is to ke
sent, ERRMSG will scan the error message.
If the special character § is encountered,
the ccrrect input sequence nurber is moved
intc the fcur bytes fcllowing the $, and
the $§ is overlaid with a klank. If a
seccnd $ is fcund kefcre the end of the
errcr ressage, the invalid sequence number
is noved intc the fcur tytes tollowing the
$, and this second $§ is alsc overlaid with
a blank. If this function is nct desired,
the srecial character $ should not arpear
in the error ressage text.

If the message is to ke cancelled, the
CANCEIM macro instruction must ke used
befcre the ERRMSG macro instruction.

This macrc instruction, if used, rust
appear within the End Receive and/or End
Send sukgroup of the IPS; it can apgear
nore than conce in either sukgroup.

Restriction: ERRMNSG must not be used tc
send an errcr message on a ressage sent to
a message processing program identified Ly
a PROCEES racxrc instructicon with the
EXFECITE cperand.

Note: Messages generated by the ERRMSG
macro ray not ke retrieved.

v
Operation|Operand
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mask
Is the hexadecimal representation of
the kit configuration used to test
the error halfword.

dest
Is the destination code for the
terminal to which the error message
is sent; it may be the name of any
entry in the terminal table except a
distribution list entry. n must be
equal to or greater than the longest
such name appearing in the terminal
table. The maximum value for n is 8.

subfield
Is the name of a terminal table
optional subfield that is associated
with the name of the terminal from
which the message in error
originated. The error message is
sent to the destination whose name
appears in the optional subfield.

SOURCE
Specifies that the error message is
to be sent to the terminal from which
the message in error originated.
SOURCE may not be used if this ERRMSG
macro is used for an illegal source
code error (that is, if the mask
contains a 1 in bit 6) originating
from a switched terminal. SOURCE
must not be used for lines using Auto
Poll if the Receive Header subgroup
does not contain the SOURCE macro
instruction.

message
Is the actual text of the error
message.

msgchar
Is the address of the first character
of the error message text. This
address must not be defined by an EQU

statement.
Example: Shown below is an ERRMSG macro

instruction used within the End Receive
subgroup of an LPS to test for invalid
destination codes or erroneous sequence
numbers. The first operand is the
hexadecimal representation of the bit
configuration (1011000000000000) of the
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mask that tests kits 0, 2, and 3 of the
erxrcr halfwcrd. The second orerand
indicates that the error message is to be
sent tc the terminal frcr which the
message in error criginated. The third
orerand is the address of the first
character of the errcr message text.

I )
|Crexration|Cperand
t 4

[ Wp——

] T
|ERRMSG  |X'E000", SCURCE, FRMSG023
t L

Exanple: Shown kelow is an ERRNMNSG macro
instruction used within the End Send
subgrcur of an LPE tc test for
transmission errors in outgecing ressages
tc an IBM 2740 with station ccntrol. The
first crerand is the hexadeciral
representation of the bit configuratiocn
(0000000010000000) cf the mask that tests
kit 8 of the errcr halfword. The seccnd
orerand is the name cf the terminal tc
which the error message is to be sert (all
errcr nessages are sent to the same
terrinal regardless cf which destination
terninals were tc have received the
message in error). The third ogerand is
the text of the errcr message. The periocd
as the first character causes the header
cf the nessage in errcr tc rrecede the
error text. If the error message is sent
toc an IEM terminal, it should, as ary
message should, end with an end-of-klock
character.

1) T 1
1Cperation10perand i
v 1
| ERRMSG |X*0080',=CL8"NYCSUFVR', |
| |=C* . TRANSM ERROCR' |
L ’ |

Intercept (INTERCET) Macro Instruction

The INTERCPT macro instructicn is used
to perrit mwessages that could nct be
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transmitted to a terminal to be sent at a
later time. It causes the suppression of
all message transmission to a terminal
when any of the errors specified by the
mask has been detected. The untransmitted
messages remain on the DASD destination
queue for that terminal. If the INTERCPT
macro instruction is to be used, the user
must specify a 3-byte subfield in the
optional user area of the terminal table;
the name of this subfield must be
specified by the INTRCPT operand of the
LPSTART macro instruction (see the OPTION
and LPSTART macro instruction
descriptions). For each terminal for
which message transmission is suppressed:

1. The relative disk address of the
first intercepted message header is
placed in the subfield reserved in
the entry representing that terminal
{allows rerouting and later
transmissions).

2. The intercept bit in the IJLQTSTA
byte of that entry is set to 1.

3. The send bit in the IJLQTSTA byte for
that entry is set to 0.

No further messages are sent to the
affected terminal until the user resets
the intercept and send bits. This can be
done by a message processing program using
the RELEASEM or CHNGT macro instruction.
If RELEASEM is used, all suppressed
messages (those on the destination queue)
and any new messages are sent. If CHNGT
is used, only the new messages (those
placed on the destination queue after
CHNGT has been issued) are sent. In the
latter case, the suppressed messages
remain on the destination queue,, and
cannot be sent unless the user obtains
them by a RETRIEVE macro instruction and
reissues a PUT for each of them.

The meanings of the bits in the error
halfword tested are shown in Figure 15.
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Functicn and Exglanation

Invalid destination cocde. The RCUTE macro instruction found a destination code

in the mwessage header fer which there is no corresponding destination name in
the terrminal takle. The message for the invalid destination is placed on the
dead-letter queue. If a CANCELM macro instruction is given for this error
ccndition, the wessage is canceled for any destinations whose codes follow the
invalid cne in the wessage header as well as for the invalid destination.

Terminal increrative. The message was not sent to its destination because the

send kit (kit 6 of the IJLQTISTIA field) in the terminal table entry for that
destinaticn is off (i.e., a zero bit).

Sequence nurnker high. The SECIN routine found a message sequence number higher

than the expected numker for the next message originating from that terminal.
When this erxecr is detected, the expected sequence number is not changed.

Sequence numker low. The SECIN routine found a message sequence number lower
than the expected nunker for the next message originating from that terminal.
If the nessage is not canceled by the user, the same sequence number may appear
in more than cne message. When this error is detected, the expected sequence
nuwmber is nct changed.

Incorrect-length wessage.

1. 2n incocrrect-length message has keen received from an IBM 2260 Local
terrinal. This occurs when the terminal operator enters a message without
having pressed the START key, or presses the ENTER key immediately after
rressing the START key; that is, no text is entered.

2. It also indicates a buffer overflcw condition detected on the 2740 Model 2
cr 28u8.

Inccrrplete header. The incoring message header did not terminate within the
first message segment (cr pricr to the first end-of-block character).

Invalid scurce cocde. The SCURCE routine found that the source field in the

incoming nessage header contained a ccde that:

1. did nct correspond to the name cf the terminal that was connected to the
ccrruter cver a ncnswitched line, or

2. did nct correspond to any terminal name in the terminal table (applicable
only tc switched terrinals).

Sheculd-not-cccur error. Errcr Recovery Procedures have found an error which

should not occcur.

Transwissicn error. BAn errcr in transmission (unit check or channel error ([CSW

kits 43-47]) occurred during the receiving or sending of a message (see also bit

12). 1In case of unit check, the field in the LCB labeled IJLQLSEN contains the
sense infcrmation received Irom the device in error.

Tinmecut exceeded. The raximum allowakle time interval between reception of

successive characters of a ressage, cr between pollings/addressing of a terminal
cr corponent and receirt of a response from the terminal has been exceeded,
indicating rcssible terrinal or line failure (see also bit 12). Set from sense
kits = timecut and/or intervention reguired.

Breakoff errcr. The BREAKOFF routine found an incoming message whose length

exceeded the maximur allowakle length, or one in which all of the characters in
one of the kuffers containing the message were identical (indicating line
txcukle).
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Figure 15. Communication Line Error Balfword (Part 1 of 2)
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11 Insufficient kuffers.

resend the message.

12 Message not_sent.

bit 12:

prevented message transfer.

terrinal or line failure.

has keen received.

13 Centrcl Unit Failure.
selection of a channel prcgram.

14, 15 For internal use ky CIAM.
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The CTANM buffer assignment routine was unable to
provide kuffers for am incomring message.
infrequently, may be corrected by requesting the originating terminal to
Frequent occurrences of this condition require that QTAM
be redefined with a larger numker cf kuffers.

The message was not sent because of a unit check or channel
status errcr, a timeout, or a negative response.
indicated ky the presence cf a 1 in bit 8 or 9 in comkination with the 1 in

1. A 1 in koth the 8 kit and 12 kit indicates that a transmission error

2. A 1 in koth the 9 kit and 12 bit indicates that the maximum allowable time
interval ketween rolling or addressing of a terminal and receipt of a
response from that terminal has been exceeded.

3. A 1 in only the 12 bit indicates that a negative response to addressing

A ccntrcl unit failure occurred during the initial
It is also set if an error recovery CCW
ipitiated ky ERP does not properly complete.
use only and remains set fcr the users inspection even though subsequent
retries cf the operation may result in successful transmission.

This condition, when it occurs

The specific reason is

This indicates possible

It is intended for statistical
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Figure 15.

Rfter the first message has keen
intercepted for any condition srecified,
the send bit in the terminal takle entry
for the terminal is turned off. This
causes all suksequent messages for that
destination not tc ke sent, and setting of
the terminal incperative kit (kit 1) in the
errcr halfword. These suksequent messages
will nct be intercerted unless the error
mask tc test the errxcr halfword has the
terminal increrative kit specified.

It is reconmended that the user include
an INTERCPT macrc in his LPS for IBM
terrinals on a switched network and in his
LPS fcr TIWX terminals to intercept messages
for wtkich an addressing error (kit 12)
occurs. The addressing error occurs
whenever CTANM atternrts to dial a terrminal
and tre call is nct ccrnpleted. If INTERCPT
is not included and the addressing error
cccurs, CTIAM flags the current nessage as
thougk it had keen transmitted.

Sirilarly, use cf INIERCET is
reccrrended to handle possikle addressing
errcrs when messages are keing sent frcm
the CEU tc a 1053 Frinter attached tc the
2260-2848 Display Ccrplex (Remote). B
negative respcnse tc addressing (bit 12)
cccurs when the printer is addressed and a
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Cerrrunication Line Error Halfword (Part 2 of 2)

previous message sent to the printer by
either the CPU or a 2260 Display Station
has not been completely printed.

Use of INTERCPT is optional. However,
if it is not used, messagés that could not
be transmitted are considered as
transmitted by QTAM, even though they did
not reach their destination. If used, it
must appear in the End Send subgroup of the
LPS.

1 B
Operation| Operand
P P
L 1

-
b e cclen e

r
| INTERCPT | mask,subfield
L

mask
Is the hexadecimal representation of
the bit configuration used to test the
error halfword for the communication
line involved.

subfield
Is the name of an optional subfield in
the terminal table entry for the
terminal that has messages to be
intercepted. If the error condition
being tested has occurred, the
relative disk address of the first



suppressed message is placed intc this
sukfield.

Icgging (LCGSEG) NMacrc Instruction

The ICGSEG macrc instructicn enatles the
user tc log message segments (place them on
an cutrut device as a reccrd cf message
traffic carried ky the line group). The
user may maintain any or all cf four types
of logs ky approrriate placement of ILCGSEG
within the LPS. 1The four types of logs,
and the correspcnding coding sukgroug in
which ILCGSEG must arrear, are:

1. Incocring headers only (Receive Header)

2. 211 incoring segments, or incoming
nessage klocks if ECP characters are
received frcm IEM terminals and the
ECB or ECBIC macro is used (Receive
Segrent)

3. Cutgoing headers only (Send Header)
4. 211l outgoing segments (Send Segrent)

I1f all segments cf messages are logged,
they are logged in the sequence in which
they are received cor sent. Therefore,
segrnents cf different messages are
interrixed on the log, not grcured tcgether
as individuval messages. If the PREFIX
orerand is specified, the last 24 bytes cf
a CIaM header prefix are recorded on the
logging device. These kytes precede the
header pcrticn (ard text rortion, if any)
of the first segment cf a message. The
last 14 tytes cf a CIAM text rrefix are
recorded on the 1lcgging device. These
bytes rrecede the text portion cf a text
nmessage segment. In all cases, the rrefix
is exrressed in ncnrrintatle
representation.

LOGSEG may arpear at any point in the
subgrcur in which it is used. However, the
results of any alteration of segments by
functicnal racrc instructions preceding
LCGSEG will appear in the logged segrent.
For exarmple, if ICGSEG is preceded Ly
TIMESTMF, all logged headers will ccntain
time~cf-day infcrraticn; if TIMESTME
fcllows LOGSEG, headers will ke logged
without time-cf-day inforraticn.

The 1lcgging effected ky LCGSEG is in
additicn tc the lcgging associated with the
queueing procedure of QTAM. Use of LCGSEG
is cpticnal.

r T 1
|Operation| Operand |
[N i |
v T 1
| LOGSEG | filename(,PREFIX] |
L 1 J
filename

Is the name of the DTF table the user
must define to specify the parameters
of the file used for logging the
message segments. The DTP xXx macro
instruction for the file on which the
messages are logged must specify
WORKAREA=YES.

The DTF table address may be loaded
into parameter register 1 prior to
execution of this macro instruction;
filename may then be coded as (1).

PREFIX
Specifies that the QTAM header or text
prefix is to be included with the
logged segment. If this operand is
not coded, the prefix is not logged.
The first 8 Lytes of the prefix are
not included. Thus a header segment
is logged with a 24-byte prefix and a
text segment is logged with a 1l4-byte
prefix. The format of the QTAM
prefixes is contained in Appendix A.

Message Mode (MODE) Macro, Instruction

The MCDE macro instruction causes
execution of a designated function, either:

1. Unconditionally (the designated
function is performed for all messages
handled by this portion of the LPS),
or

2. Conditionally, if the next nonblank
character of the message header is the
same as a character designated by the
MODE macro instruction.

In the second case, if the characters are
not the same, control returns to the next
instruction in the LPS, and the scan
pointer is reset to its position before the
comparison.

MODE can cause the execution of any of
four IBM-provided functions. The functions
provided by IBM are discussed in the
operand descriptions below.

The message priority scheme implementea
by the MODE macro instruction with the
PRIORITY operand is designed to permit a
message from one of a group of lines
sending to a common destination to be sent
ahead of the other messages in the gqueue
for that destination. The priority routine
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ccrrares the relative priority indicators
of the last message sent from each line
originating messages for the common
destination. The highest-pricrity ressage
is sent first, fcllcwed by the cther
messages, in order according tc their
Fricrities. The pricrity ccnferred cn a
message is valid cnly if that message is
the last message tc ke sent from that line
that is in the destination queue. If more
than cne message frcrm a line is currently
on the same destination queue, cnly the
ressage last placed cn that queuve can have
valid priority.

Example: Assume that lines A, E, and C are
all sending nessages to line L.

f h)
|0riginating Arrival of |
| Line Inccming Messages |
t - .|
| |
| ——mm=D>Tige-——~=> |
| 1 1 |
| 2 2 |
| 3 |
= ® @
| |
L R |

Messages keing sent with pricrity are
circled, (pricrity is indicated Ly
superscrirt, 3 is highest pricrity). For
the purrcse of this exarple, a heavy circle
indicates that the message was actually
sent with pricrity; a dotted cirxcle
indicates that the wmessage lost its
assigred pricrity. This is explained as
fcllcws:

Assume that Ly time t, seven messages have
arrived on the destination queue for line
D, in the order A; E; A; C4 Ay E; Cae

Since messages Rz, B,, and C, are the last
ressages received frcr their respective
originating lines, only they will have
pricrity. That is, kecause pricrity
message A, arrived on the destinaticn queue
befcre rpriocrity wessage A,, previously
rlaced on the queuve, was sent, message A,
lcses its assigned priority and is sent on
a first-in-first-cut kasis, like all other
nonpricrity messages. Assuming no more
messages arrive cn the destination queue
kefore all the messages are sent, the
ressages cn the queue are sent in the order
Cz B, Ay Ay By A, C,.

Taking the exarple a step further,
assure that at time t, message C, is sent.
Then a new priority message, By, arrives on
the queuve befcre message B, is sent; this
causes B, to lose its priority status to
Bi. If noc nmore messages arrive on the
queue, the reraining wressages are ncw sent
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in the order B A3 A; By A, Cy B, This

case is not shown in the diagram.

Since the priority of some messages may
be lost, due to later messages arriving on
the disk for the same terminal, it is
advisable that if PRIORITY is specified,
sending should have priority over receiving
(CPRI=S in DTFQT) in order to get messages
off the disk as quickly as possible. This
is particularly advisable for lines
expected to have heavy volume.

Use of MODE is optional. If used, it
must appear in the Receive Header or Send
Header subgroup of the LPS, and may be used
more than once in either subgroup. Its
position within the subgroup must
correspond to the point during header _
processing at which the function designated
by its operand is to be performed. If used
in the Receive Header subgroup of the LPS,
the PRIORITY, CONVERSE, INITIATE, and
condchar operands may be specified; if used
in Send Header subgroup, the MOD 2260 and
WRT60 operands may be used.

1
Operation|Operand
4

}
| (PRIORITY

MODE | ) coNVERSE

| JINITIATE

| (MoD2260

|

|

[

|

L

[, condchar]

o e e . . . St . s Sy e oy
b oo o e o . o e e socli s and

[, WRT60=code]

PRIORITY
Causes scanning of the header to
locate the next nonblank character.
This character is the priority value
of the incoming message; it must be a
letter or a digit. The priority
sequence iS Bgaeey0y...9 (9 is highest
priority). If MODE designates a
specific character by means of the
second operand, scanning of the header
for a priority character occurs only
when the character designated in the
second operand is found. If no
specific character is designated,
scanning always occurs, and all
messages must have as the next
nonblank character a priority
character. This operand is effective
only when used in the Receive group of
the LPS. If multiple destinations are
entered, only the first will be
handled with priority. The PRIORITY
operand may not be specified for IBM
2740 Model 2 terminals.

CONVERSE
Causes the line on which the
originating terminal is located to be



rlaced in ccnversatiocnal mcde. The
line is held oren while an entire
nessage frcr that terrinal is sent to
a message prccessing prograr and that
rrogram sends a response nmessage to
the same terminal. TCuring this time,
nc incoming messages will ke accepted
frcw any other terminal cn the line,
and outgoing wessages that have keen
queued for sending to any terminal on
the line will nct ke sent. As the
response wessage is sent, the line is
taken cut cf ccnversaticnal mode.
After the resrcnse mwessage is sent,
the CPU rclls the texrxinal.

Excerticn: During closedown, the terminal
is not polled after the response message.
The terminal crerator way e€ither:

1. Restcre the line to conversational
mode by sending another message;
or

2. End transmission by entering an
ECT character or allowing a
tirecut tc cccur.

If the criginating terrinal is a 2260
Iocal, the entire line group is rlaced
in conversaticnal node. If ancther
2260 Local in the line grour attempts
tc enter a message, the read request
is recognized and queued fcr later
servicing. Hcwever, the message will
nct ke received from the second 2260
until a respcnse message has been sent
tc the criginating 2260.

The second cperand can be specified
fcx ccnditicnal use cf CCNVERSE.
CCNVERSE must ke used only in the
Receive Headexr sukgrcug cf the IPS.

Note 1: The CCNVERSE crtion cf the MODE
macro instructicn must not ke used when
rcuting a message tc a distrikution 1IST
with moxre than cne FRCCESS entry.

Ncte 2: If a STICELRN has keen issued to the
line, the request for conversational rode
is igncred.

INITIATE
Causes segments of a message toc ke
sent from a destination queue tc the
destination as scon as they are placed
on the queue (nocrmally, segments are
nct sent tc the destination until the
conplete message has accumulated on
the queuve). If a wessage has multirle
destination ccdes specified in the
header, the INITIATE function is
rerformed only for the first
destinaticn. €Sending tc the reraining
destinations will occcur only after the
ccrngplete ressage has keen rlaced on
the destination queue. The seccnd

operand can be specified for
conditional use of INITIATE.

Restriction: The INITIATE function
must not be used when sending a
message to a message processing
program.

Warning: INITIATE enables messages
to be handled expeditiously.
However, its use precludes the
ability to perform error handling
or to cancel the message.

MOD2260

Causes QTAM to modify the write
operation for IBM 2260s (Remote or
Local). The specific change must be
indicated by the WRT60 keyword operand
of this macro. MOD2260 may be
specified only when the MODE macro is
included in the Send Header LPS
subgroup.

condchar

Is a character that, if found in the
header before another nonblank
character, causes execution of the
function specified by the first
operand. char can ke any single
nonblank character. If this second
operand is omitted, the function is
performed unconditionally. The
character may be specified either as
the character itself, or as the
hexadecimal equivalent of the
character. The framing C or X and
guotes must be coded.

WRT60

Specifies the type of modification to
be made to the write operation for the
2260 (Remote or Local).

WRT60=1 causes erasure of the 2260
screen before the header segment of
the current message is displayed.

WRT60=2 causes a write-with-line-
address address operation for the
2260, For a 2260 Remote, the user
must place the desired line address in
the first data byte of each outgoing
message and in the data byte immedi-
ately following each STX character in
the outgoing message. For the 2260
Local, the desired line address must
be placed only in the first data posi-
tion of the header segment. Figures
16 and 17 show the line address speci-
fications for the two devices. The
user can insert the line address by
either:

1. Writing assembly language instruc-
tions to perform this in his LPS
or in a message processing pro-
gram; or
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2. Using the ERUSE macro instruction.

This operand is specified only when
the MOD2260 orerand is specified.

| 4 h) bl 1
| | AscCiIi-s8 | EBCDIC |
| Line | Equivalent | Equivalent |
| Nunker| (Hex) | (Hex) |
f + 1 -
| 1 | 50 | FO
| 2 | 51 F1 |
| 3 ] 52 F2 |
| [ 53 F3 |
| 5 | 5S4 F4 |
| 6 | 55 FS i
| 7 | 56 Fé6 |
| 8 | 57 F7 |
i 9 | 58 F8 |
| 10 | 59 | F9 |
| 11 | 5A | 72 |
| 12 | 5B | SE |
[ & 4 4 4
Figure 16. Line Rddress ASCII and EBCDIC
Equivalents for IEM 2260 Remcte
] T 1
| Selected | Forwat of |
| Line | First Data |
| Nunker | Byte (HEX) |
F + -1
| 1 | FO |
| 2 | F1 |
| 3 ! F2 |
| 4 | F3 [
] 5 | Fu |
| 6 { FS |
[ 7 | F6 |
[ 8 [ F7 |
| 9 | F8 |
| 10 | F9 |
| 11 | FA |
| 12 | FB |
t 1 —-——d
Figure 17. Line Address Specificaticns for

IEM 2260 local

Message Type (MSGIYFE) Macro Instruction

The MSGTIYPE racrc instruction enakles
the user to categcrize incorming and
outgeing wessages intc two or mcre message
types, each cf which he wishes to prccess
in a different ranner. A MSGIYEE macro
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instruction, encountered during processing
of a message header, causes the next
nonblank character or character sequence in
the header to be compared with a character
or character sequence specified by the
operand of the MSGTYPE macro instruction.
If they are identical, the instructions
between this MSGTYPE macro and the next
MSGTYPE macro or the next delimiter macro
instruction are executed. If they are not
identical, the instructions between the
MSGTYPE macro performing the test and the
next MSGTYPE macro or delimiter are not
executed; the scan pointer is reset to its
position prior to the scan. Instructions
between a MSGTYPE macro instruction with no
operand and the next delimiter are executed
for messages that do not contain a
message-type character or character
sequence. These instructions are bypassed
if the message was previously handled by a
MSGTYPE macro instruction with a ’
message-type character operand. If no
orerand is specified, the scan pointer is
not advanced.

Use of MSGTYPE is optional, and it may
be used any number of times. MSGTYPE may
be used only within the Receive Header and
Send Header subgroups.

] T 1
| Operation|Operand |
L iy 4
q T A
|MSGTYPE | typechar |
| ! |
L L J
typechar

Is the message-type code. It may
consist of from one to eight nonblank
characters. If this operand is
omitted (that is, a blank is
specified), the group of macro
instructions that immediately follows
this MSGTYPE macrc instruction will
process any message not handled by a
preceding MSGTYPE macro instruction
with a nonblank-character operand. If
a MSGTYPE macro with a blank operand
is used, it must be the last of the
series of MSGTYPE macros. The
message-type character sequence may be
specified either as the characters
themselves, or as the hexadecimal
equivalent of the characters. The
framing C or’'X and quotes must be

coded.
E.ample: The beginning of a Line Procedure

Specification section using MSGTYPE macro
instructions is shown in Figure 18.



r T T R 1
| Narme | Cperaticon | Cperand | Conrments |
t. I} 1 4 4
) L] R T i 1
| LES1 | LESTART |16 | Reserves 16 bytes in the message header |
| + ---t e ——-
| | RCVSEG | | Delimiter
e p---mmm- 1 1 .
| | TRARS | RCVIWX | Macro instruction executed for all segments |
b + -4 -4 -~ :
| | RCVHDR | | Delimiter |
e S 1 1 .
| | SECIN |4 | |
| | SCURCE 13 | Macro instructions executed for all header |
{ | | | segments |
| | DATESTMF | | |
| | TIMESTMP |6 t |
| | COUNTER |MSGIN | |
b 4 4 4 4
[ T T T 1
| | MSGTIYPE |c*"n" | Test for Type A messages |
L 1 — 1 4 ]
v T T T 1
| | - | | Macro instruction executed for all Type A messages|
| | - | i |
| | DIRECT {=CL8'CHI" | |
L 1 4 _— 1 4
¥ T T T 1
| | MSGIYPE |c*B* | Test for Type B messages |
IR + 4 4 ,,,.__.{
r T T
| | - | | Macro instructions executed for all Type B
| | | | messages |
| | DIRECT [=CL8'NYC* | |
p-----t 1 1 .
| | MSGIYFE | | Test fcr all other message types |
i ;e ——t 4 J
v T T T 1
| | DIRECT |=CL8'PRCCEESQ"| Macro instruction executed for all other message |
| | | | tyres |
L i ,__+ 1 i
1 ] v T . N 1
| | ENDRCV | | Deliriter |
t 1 —_— 4 1 4
) T ) T 1
I 1 - ] | L. ) ) |
| | - | | Remraining macro instructions of LPS |
L 4 1 i J
Figure 18. Use cf MSGIYFE Macrc Instruction in a nonaudio LPS

Oreratcr Ccntrcl (CECTL) Macrc Instructiocon

The creratcr ccntrol macro imstruction
designates one cr twc remote terminals as
operator control terminals from which
srecified contrcl messages may ke entered
intc the system. If two terminals are
specified, koth terminals must use the same
ILFS. It is reccrnnended that for an
operator control terminal, receive have
pricrity cver send cn the line. Otherwise,
a large numker of error messages may wake
it difficult cr imrcssikle to enter an
operator control rmessage at the terrminal.

CPCTIL must ke specified in the Receive
Header sukgrcugr cf the IPS for the line
group that contains the orerator comtrol
terninal(s). 2An IBEM 1050, or an IBM 2740
with station control and checking, must ke
specified fcr this functicn. Only cne
OPCTL racro instruction may be specified.

The message must ke translated to EBCDIC
before processing by OPCTL. When the OPCTL
macro instruction is encountered in the
LPS, the scan pointer must ke set so that
the next nonblank character is the first
character in the control message
identifier. For further information refer
to the Operator Control Facility section.

Operator control messages are processed
only by those macro instructions in the
Receive group that precede the OPCTL macro
instruction. Therefore, if the user wishes
to insert the date or time of day
information into the operator control
message, the DATESTMP and TIMESTMP macro
instructions must precede the OPCTL macro
instruction.

Responses to operator control messages
(sent in response to the COPYC and COPYT
messages) are sent to the requesting
terminal.
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Restriction: operatcr control terminals
receiving resgcnse ressages or nessages
from error recovering procedures must have
end-of-klock checking feature.

L} T . T 1
| Name |Cperaticn|Cgerand |
F $ 1 1
|opnare | OPCTIL | CIIMSG=msgnare, |
| | | TERM=termname, |
| | | [,ALTERM=termrname] |
| | | {, INTRCPTI=synbol] {
L i 4 4
ornare

The name of the macro instructicn. It
nust be srecified. It must be from
cne to eight nonklank characters.

CILMSG
The contrcl nmessage identifier
consisting of cne to eight nonklank
characters.

TERM
The name of the operator ccntrcl
terninal as it agpears in the terminal
takle entry for this terwinal.

ALTERNM
If specified, the name of an alternate
crerator ccntrcl terrinal as it
aprears in tke terrinal takle entry
for that terminal.

INTRCFT
Is the name cf a three~byte opticnal
sukfield in a terminal takle entry and
nust ke the same as the name assigned
to the sukfield by an CPTICN macro
instruction. This sukfield contains
the relative disk address cf the first
intercerpted message header. This
cperand wust ke specified if the user
wishes tc use the Intercept Control
Message (refer tc Cperator Contrcl
Facility secticn for further
inforration cn the Intercept Control
Message). If the user attempts to use
the Intercert Ccntrcl Message when
this operand has been omitted, the
nessage is treated as an error.

PAUSE Macro Instruction

PATUSE causes attoratic transmissicn of a
user-sgecified sequence cf characters on
the ccrmunication line each time the LPS
secticn containing the PAUSE encounters a
user-specified character in the message
segnent currently keing sent. The inserted
characters are nct placed in the outgoing
nessage segment as ccntained in rain
storage. Rather, they becorme part of the
segnent as received at the terminal. To
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illustrate: If a message segment
containing the characters

ABCDEF*GHI*ABCD*MNOPQ*RSTU**ABC

is handled by an LPS in which a PAUSE macro
specifies insertion of the characters XY
each time an asterisk is encountered, the
segment as contained in main storage
remains unchanged, but as received by the
destination terminal kecomes

ABCDEF*XYGHI*XYABCD*XYMNOPQ
*XYRSTU*XY*XYABC

This facility has two main uses:

1. It permits the user to effectively
modify outgoing message headers by
inserting extra characters. The need
for this arises when message headers
received from certain terminal types
are to be sent to other terminal
types. 1In certain instances, extra
control characters must be sent on the
line during transmission of the
header, in order for the message to be
received properly.

2. It permits sending of nonprinting idle
characters over the cormunication
line, where necessary to prevent loss
of message data. This usage is not
required for the 2260-2848 Display
Ccomplex.

Characters in outgoing messages are sent
continuously, even while the terminal
device receiving the message is performing
a mechanical positioning operation that
interferes with correct recording of the
incoming characters. For example, some
terminal printers require more time for the
carriage return operation than is available
between printing of successive message
characters: characters are printed
randomly during the carriage return
movement.

To avoid partial loss of a message from
this cause, one or more nonprinting
characters must be inserted into the
message after each device ccntrol character
(such as carriage return) that performs an
operation otherwise resulting in loss of
message characters. These nonprinting
characters are referred to as idle
characters, although the specific character
tc be used depends on the type of terminal
tlat receives the message. The idle
characters used by each type of device are
shown in Figure 19.

The PAUSE macro can be used to cause
insertion of idle characters each time a
designated device control character appears
in the message. (Device control characters
can be inserted by a user-~provided




subrcutine cr ky the terminal that
originates the ressage.) The sgecific
centrcl characters fcr which inserticn is
required, and the nunker cf idle characters
required for each, vary among terminal
device types. Fcr these requirements, see
the reference manuals for the various
terminal types.

The PAUSE racrc instruction specifies:

1. 1The character that is to cause
insertion.

2. The nunker cf character sequences to
ke inserted.

3. The transmissicn ccde kit
configuration of the characters to ke
inserted.

2 separate FRUSE macro instructicn must
ke specified for each control character for
which insertion is required.

PAUSE, if vused, must appear within the
Send Header cr Send cegment suvbkgroups. If
the TRANS macro instruction is used, the
PRUSE nust follcw TRANS in the 1IPS.

If the PAUSE is used, the nnnr operand of
the BUFFER macrc instruction may not ke
oritted and must ke ncnzero. Ctherwise,
the PAUSE macro instruction will not ke
effective.

Care should ke taken in specifying the
operands of the FAUSE macro instructicn.
Depending on the relative pcsition cof the
PAUSE and TRANS rmacrc instructicns, the
PAUSE orerands shculd ke in EECLCIC or in
the transmissicn ccde for the terminal.

| | T 1
| Cperaticn | Cgerand |
b 1 {
| PRUSE | ctlchar,insertchar |
L 1 - 4
ctlchar

The actual transmission code bit

configuration cf the character for

which inserticn is required. It must

ke written in hexadecimal notaticn.
This character cannot ke an EOE cr
ECT.

insertchar
The actual transwission code bit
configuration cf the character (or
characters) tc ke inserted. It must
ke written in hexadecimal rotation
with the framing nX®* *, where n is the
nurker of character sequences tc be
inserted. (Fcr example, 5X'E2E4*
srecifies that the sequence AB [in
1050 codel is tc ke sent five

Ncte:
Dere

times.) This character cannot be an
EOB or EOT.

Example: A PAUSE macro instruction to
cause insertion of six idle characters into
an outgoing message to an IBM 1050 each
time a new line (NL) character is detected
in that message by the message control
proegram (5B and S5E are hexadecimal
equivalents of 1050 device code new line
and idle characters, respectively):

Operation Operand

PAUSE

oy —
TR p——
R Sp——

X*'5B", 6X"SE"

13 T 1
{Terminal Type }|Idle Character |
1 1 4
v ki } 1
|IBM 1030,1060 |Idle (SE) (see note) |
|IBM 1050,2740 ]Idle (5%) |
| |or delete (7F) |
|wo 33, 35 | Rubout (FF) |
|AT&T 83B3, WU 115A|Figures shift (1B) or |
| |lettexrs shift (1F) |
| WITA | Figures shift (1B), |
| Jletters shift (1F), or|
| | Mark (DF) |
L 4 J
Note: The IBM 1033 Printer requires the

insertion of three idle characters prior to
each character transmitted to it.

Figure 19, 1Idle Characters

Polling Limit .(POLLIMIT) Macro Instruction

This macro instruction is not applicable to
WITA lines or to the IBM 2260-2848 Local.

POLLIMIT is an optional macro
instruction specifying a maximum number of
messages to be accepted from a terminal
during one polling pass. When this limit
is reached, the next terminal is polled.
If no polling limit is set (the POLLIMIT
macro instruction is not used), each
terminal is polled until it has no more
messages to send during that polling pass.

The POLLIMIT macro instruction has no
effect when used with a switched line.
POLLIMIT may not be used for lines using
Auto Poll if the Receive Header subgroup
does not contain the SOURCE macro
instruction. If used, POLLIMIT must appear
at some point within the Receive Header or
End Receive subgroup.

For an IBM 2260 remote, the LPS must

contain a POLLIMIT macro instruction that
specifies a polling limit of onme.
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T 1 LI T 1
|Cperaticn|Crerand | | Cperation|Operand |
b it 1 {
| PCLLINMIT | fnnn | | REROUTE |mask, i
| | lsukfield | ] | (=CLn*dest* |
t 1 —_—— 4 { |<subfield |

| | {SOURCE |
L L J
nnn
Is the waximur numker of messages the mask

user wishes to allow for each terminal
in the line grcup. This ortion may be
used only when the number cf
ccnsecutive pclls is tc ke the same
for all terminals in the ccmmunication
line group. The maximum value of nnn
is 255; leading zeros are not
required.

sukfield
Is the name of a 1-kbyte optional
sukfield in a terminal table entry and
must be the same as the name assigned
to the subfield ky an CPIICN macro
instruction. This subfield contains
the limit of ccnsecutive pclls tc be
allcwed for the criginating terminal,
as specified ky a TERM macro
instructicn. This rwethod cf
specifying tke pclling limit allows a
different limit to Le set for each
terninal.

RERCUTE Macro Instruction

The RERQUIE racro instruction causes a
message to ke queued for an alternate
destination (in addition to the
destinaticns specified ky the message
header) when any cf the errors specified by
the mask have keen detected.

The weaning cf the kits in the erroxr
halfwucrd tested is shown in Figure 15.

If the destinaticns specified by the
nessage headexr are switched terminals, the
SOURCE macro instruction must agpear in the
LPS pricr to RERCUIE, in order for the
sukfield operand to ke specified. A
distrikution list cannot ke sgpecified as
the alternate destination.

Use of RERCUTE is cpticnal. If used, it
must appear in the End Receive cr End Send
subgrcur. The RERCUIE macro instruction
nmust not ke used to send messages toc a
FRCCESS-EXPEDITE queue.
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Is the hexadecimal representation of
the bit configuration used to test the
error halfword in the line control
block (LCB).

dest
Is the destination code for the
alternate destination. The code may
be the name of any entry that appears
in the terminal table. If this option
is selected, all messages with errors
detected by REROUTE are sent to the
same destination. n must be equal to
or greater than the longest such name
appearing in the terminal table. The
maximum value for n is 8.

subfield
Is the name of an optional subfield in
the terminal table that contains the
name of the alternate destination.
The name must be the same as the name
assigned to the subfield by an OPTION
macro instruction. If this option is
selected, the alternate destination is
the terminal specified in the option
field of either:

1. the terminal table entry for the
originating terminal, if REROUTE is
used in the ENDRCV section of the LPS,
or

2. the terminal table entry for the
destination terminal, if REROUTE is
used in the ENDSEND section of the
LPS.

SOURCE
Specifies that the message in error is
to be sent to the terminal from which
it originated (in addition to the
destination(s) specified by the
message header). SOURCE may not be
used for lines using Auto Poll if the
Receive Header subgroup does not
contain the SOURCE macro instruction,
or if this REROUTE macro is used for
an illegal source code (that is, if
the mask contains a 1 in bit 6).
SOURCE must not be used when the
REROUTE macro instruction is in the
End Receive subgroup if a should~not-
occur error (bit 7), a transmission
error (bit 8), a timeout exceeded
error (bit 9) or a control unit
failure (bit 13) has occurred.




Routing (RCUTE) Macrc Instructicn

The RCUTE macrc instruction causes
scanning cf the destination code field in
the header of each incoming message. If
the destination ccde is valid, RCUTE causes
the message tc ke queued for the specified
destinations. If an invalid destination
ccde (one not appearing in the terminal
table) is detected:

1. Eit 0 of the errxcr halfwcrd for the
line containing the originating
terninal is set to 1.

2. 1he message is placed on the
dead-lettexr queue.

If further prccessing of messages placed on
the dead-letter queve is required, a
RERCUTE or ERRMSG macro instruction must be
srecified in the End Receive sukgroup to
nctify a terminal crerator cf the
destination errcr.

Messages may ke rcuted to multiple
destinaticns in any cf three ways:

1. NMcre than cne destination code may ke
included in the ressage header. It is
nct necessary tc indicate in the
Lkeader the nurnker of destinaticn codes
included. Wwhen this wmethod of routing
to multiple terrminals is used, the
user rust:

a. Include an end~of-address (ECRB)
character after the last
destinaticn code in the header of
each inccring message.

k. Specify an ECA macro instruction
irrediately following RCUTE in the
LES.

2. 1he message reader may contain a
single destinaticn code that
identifies a distrikuticn list in the
ternminal takle. Each destinaticn in
the distrikuticn list receives the
message.

3. Where special machine features are
availakle, grcur-code transmission may
ke used. Under this method, unique
address characters cause the sending
cf single messages simultaneously to a
rre-sgecified grcup of terrinals on
the same line.

Either the RCUTE cr the LIRECT macro
instruction must ke specified tc handle
wressage routing. Ecth cannct ke used for
the same message type. Cnly cne ROUIE
racrc may be used fcxr each LPS cr for each
nmessage type used within one LIPS (see the
MSGTYFE macroc instruction descripticn).

RCUTE may be used only within the Receive
Header subgroup.

Note: If the TERM macro instruction
specifies that an IBM 2260~-2848 complex is
to be polled using the general poll
feature, the DIRECT macro must be used.
RCUTE cannot be used.

U L} 1
| Operation|Operand |
I8 < 4
4 T 1
| RCUTE { (n] |
L L J
n

Is the number of characters in each
destination code in the message
header. n is specified only if the
user chooses to make all destination
codes the same length. The maximum
value of n is 8. 1If this operand is
omitted, destination codes are assumed
to have varying lengths and a blank is
required:

1. After a single destination code
2. Between multiple destination codes

3. Between the last destination code
and the EOA character

If n is specified, the blanks are not
required.

Sequence In (SEQIN) Macxro Instruction

The SEQIN macro instruction causes
scanning of the input sequence number field
in the header of each incoming message. If
the sequence number is not one higher than
the sequence number of the last message
received from the sending terminal, an
error flag is set in kit 2 or bit 3
(depending on whether the number is high or
low) of the error halfword for the line.
When either error condition occurs, the
sequence-in field in the terminal table
entry remains unchanged.

The first message from a terminal must
contain the same input sequence number as
the sequence in (IJLQTSIN) field of the
terminal table entry for that terminal.
QTAM initially sets IJLQTSIN to 1. The
user may at any time reset (by means of the
CHNGT macro instruction) the contents of
IJLQTSIN. If IJLQTSIN is reset before the
maximum number (9999) is reached, the next
incoming message must have the same number
as IJLQTSIN. If IJLQTSIN is not reset
before the maximum number is reached, the
next incoming message after 9999 must be
numbered zero.
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In general, SECIN causes the sequence-in
field in the terminal takle entry toc ke
increnented for each wessage having a
correct sequence-in numker in thke header.
I1f, hcwever, CANCELM causes a message in
errcr tc ke canceled, or if an ECBLC macro
causes retransmission of the first klock of
a message, the input sequence number is not
increrented. 1In the latter case, the
numker is incremented when the first klock
is successfully retransmitted.

Use of SEQIN is optional. Fcr switched
terminals or terminals using Auto Poll, the
SEQIN macro instruction, if used, must be
preceded by a SCURCE wmacro instructicn.
SEQIN may be used only within the Receive
Header subkgrcup. Its position nust
correspond to the pcsition of the sequence
nurbexr field relative to other Leader
fields.

r T R
|Cperaticn|Cgerand |
b 1 1
| SECIN | (n] |
L 4 4
n

Is the nurkerx
ir the header
inrut-message sequence numker. The
raximum value of n is 4. If this
crerand is cmitted,, a variakle-length
field is assumed; in this case, the
input-ressage sequence numker must ke
followed ky a klank used as a field
delimiter. The value n does not
include any klanks preceding or
following the sequence nurker digits.

cf character positions
field for the

Sequence Cut (SEQCUT) Macro Instruction

The SEQOUT macrc instructicn places an
output sequence nurker in the header of
each outgoing rwessage. The LPS maintains
separate sequence count for each terrinal
and each terminal grcup (where groug-code
addressing is used). Each message for a
terrinal or terminal group is given a
sequence nurber cne greater than that of
the preceding message for the same terminal
or terminal group. A message in error
rercuted via a RERCUIE macro instruction or
resent ky the ECRIC macro instruction
retains the output sequence numker
originally placed in it.

Use cf SECCUT is cptional. If used, it
must appear within the Send Header
subgrcur. Its position must correspond to
the relative positicn, within the header,
of the field intc which the sequence numkber
is inserted. Hence, it must perform the
last editing cf the header.
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When SEQOUT is specified, the user
includes the value of n in his calculation
of the value of the operand of the LPSTART
macro instruction (see the LPSTART macro
instruction description).

L) L] 1
|Cperation|Operand |
¥ t 1
| SEQOUT |n |
L 1 v}
n

Is the number of characters to be
inserted in the header for the output
sequence number. The first character
is always a blank. The maximum value
of n is 5; that is, the maximum field
size is five characters, allowing for
a sequence number range between 0001
and 9999. When the last available
sequence number (99, 999, or 9999) has
been issued to a message, the
numbering cycle is repeated.
message is numbered zero.

The next

SKIP Macro Instruction

The SKIP macro instruction causes
skipping of either a designated number of
nonblank characters, or all characters up
to and including a designated character or
sequence of characters. This permits the
user to skip fields in the message header
during processing. SKIP macro instructions
must appear among other functional macro
instructions in the same relative order as
fields to be skipped appear among other
header fields.

Use of SKIP is optional. It may be used
only within the Receive Header and Send
Header subgroups.

|
Operation]Operand
+
|{n
|{skipchrs

N

SKIP

o e e e .y
SR SAp——

*he number of nonblank characters
be skipped. The maximum value of n
the number of characters remaining
the header.

Is
to
is
in

skipchrs
Is the character or sequence of
characters designated to terminate the
skip operation. The sequence must not
exceed eight characters. The
character or sequence of characters
may ke specified either as the
characters themselves, or as the




hexadecinmal equivalent of the

characters.

Exanple: A SKIF nacrc instruction tc cause
skirping of five characters:

r TTTY 1
|Creration|Cperand |
b 4 -_--_{
¥ T

| SKIP |5 |
L 4 p |
Exarple: A SKIF macro instruction to skip

characters ugr tc and including #= may
specify

1. the characters themselves, or

2. the hexadecimal rerresentation of the
characters:

r - T 1
|Cperation|Cgperand ]
; 1 i
| SKIP |c*#=" | (1)
| SKIP | X*TBTE" | (2)
L 1 3

SCURCE NMacrc Instruction

The SCURCE racrc instructicn causes
scanning cf the scurce terminal code field
in the header of each incoming wessage tc
determine if the scurce ccde is valid. The
validity check perfcrrwred varies, derending
on whethexr the source terrxinal is on a
ncnswitched cr a switched line. Note that
lines using Autc Ecll are treated as
switched rather thkan nonswitched lines.

If the source terrxrinal is cn a
nonswitched line, SCURCE verifies that the
header ccontains the symbolic name of the
sare termwinal that was invited to send a
message; that is, the source code field in
the header is ccrrared with the name of the
terrinal takle entry for the texminal that
was pclled. If the names are nct equal, an
errcr flag is set in kit 6 cf the errcr
half-wcxd fcr the line {see Figure 15). 1If
the scurce terrinal is a 2260 Lccal, SOURCE
functicns the same as for a terminal on a
nonswitched 1line, with the excertion that
the 2260 Local is nct polled.

If the scurce texrinal is cn a switched
line, SCURCE can cnly verify that the
scurce ccde field in the header contains a
valid name (that is, the name of an entry
in the terminal takle, kut not necessarily
the name of the entry for the terminal that
was pclled). If a name that does not
arpear in the terrminal takle is detected,
an exrcr flag is set in kit 6 of the error
half-word. Use of SCURCE is required if:

1. The SEQIN or COUNTER macro instruction
is used in the Receive group of the
LPS for switched terminals.

2. The DIRECT, ERRMSG, POLLIMIT, or
REROUTE macro instruction containing
the "subfield®™ operand is used in the
Receive group of the LPS for switched
terminals.

3. The name of a source terminal,
attached to an autopolled line, is to
be placed at the location specified by
the TRMAD keyword operand of the DTFQT
macro instruction when a GET is issued
in the related Message Processing
Program. (See DOS QTAM Message
Processing Program Services, Form
C30-5003.)

Note: On a switched line, if the
connection has been established by the
terminal, SOURCE must be issued in the LPS
in order for messages on the destination
queue for the terminal to be sent during
this connection.

In either case, SCURCE must precede
these macros in the LPS. SOURCE may be
used only within the Receive Headerxr
subgroup. Its position within the subgroup
must correspond to the position of the
source terminal code field relative to
other header fields.

{ R}
|Cperation|Operand
[N 1

b e s e

v T
| SOURCE | In]
L 4.

n
Is the number of characters in the
source terminal code field of the
message header. The maximum value of
n is 8. If this operand is omitted, a
variable-length field is assumed. In
this case, the source terminal code
must be followed ky a blank used as a
field delimiter.

Time Stamp (TIMESTMP) Macro Instruction

TIMESTMP causes insertion of the
time-of-day into the header portion of a
message. This function can be specified
for incoming messages, outgoing messages,
or both. The time is expressed in the form
bhh.mm.ss, where b is a blank, hh is the
hours, mm the minutes, and ss the seconds.
Nine character positions are required for
the complete time information. However,
the user may provide a shortened form (for
example, omit the seconds) by reserving
fewer than nine positions in the message
header.
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Use of TIMESIMFE is optional. If used,
it must arpear in the Receive Header or
Send Beader sukgrcup. Its position within
the sukgroup nust correspond to the
relative position, within the header, of
the field intc which the tire-of-day is
inserted.

When TIMESTMF is specified, the user
includes the value cf nn in his calculation
of the value cf the crerand of the LPSTART
macro instruction (see the LPSTART macro
instruction descrirticn).

1] Ll
|Creration|Cperand
[N 1

O el

) T
|TIMESTME |nn
L 4

nn
Is the numker of characters of
tire-of-day infcrmation to ke inserted
in the header pcrtion of each ressage.
The raximur value of nn is nine, and
the value specified reflects the
rresence of the leading klank in the
tire informaticn.

Note: TIMESTMP way ke used only when the
syster includes tlke interval timer feature.
However, it is nct necessary that the
interval timer ke assigned tc fcreground 1.
The timre inserted into the header will be
cnly as accurate as the time entered into
the system ky the operator.

Translate (TRANS) Macro Instruction

This macro instruction is not apglicatle
| to the IEM 2260-2848 Local, which is an
EBCLIC device.

The TRANS macrc instruction causes the
characters of an inccrming or cutgoing
nressage to ke translated from cme ccde to
another. Inccering nmessages from a terminal
are translated frox the device ccde fcr
that terminal type tc EBCDIC. Cutgoing
messages are translated from EBCDIC to the
transnission ccde fcr that terminal type.
Translation is done character fcr
character. TRANS sgecifies the
transmission code fror which or intc which
the message is tc ke translated.

IRANS is normally required in an LPS.
It may be omitted if the source and
destination terminals are of the same tyge
and if the header analysis does not depend
on the code. TRANS ray be used in the
Receive Header and/cr Send Header sukgroups
to translate only the headers of incoring
and outgcing messages, respectively
(message switching tc same terminal type).
TRANS ray be used in the Receive Segrent
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and/or Send Segment subgroups to translate
all segments, including header segments, of
incoming and outgoing messages,
respectively (inquiry processing and
collection of data that is to be processed
at a later time).

TRANS must not be used in the Receive
Header subgroup if EOB or EOBLC is used in
the End Receive subgroup. Similarly, TRANS
must not be used in the Send Header
subgroup if EOB or EOBLC is used in the End
Send subgroup. For outgoing messages,
TRANS must appear immediately preceding
PAUSE (if used) or the ENDSEND delimiter.

TRANS is not required in a message
switching application in which analysis of
the header is not required of QTAl,
provided that:

1. The originating and the destination
terminals are of the same type.

2. The DIRECT macro, rather than the
ROUTE macro, is used to send messages
to destination terminals.

Code translation is normally
accomplished through tables provided by
QTAM, although the user may prepare and use
his own tables, if desired. For each
transmission code, QTAM provides two
tables: one to translate from transmission
code to EBCDIC, and one to translate from
EBCDIC to transmission code. Exceptions
are IBM 2740, IBM 1050, and WU 33/35 for
which three tables are provided.

For WTTA lines, four translation tables
are provided (two per 5-level code used).
The user can modify these tables by using
the four WTTA macro instructions RCVITA2,
RCVZSC3, SNDITA2, and SNDZSC3, as explained
akove.

All of the characters in the character
sets of each of the types of terminals
capable of communicating with the
System/360 CPU can be represented within
the computer. However, some characters
valid for one type of terminal device may
not be valid for another type of terminal
device. In a message switching application
in which messages are exchanged between
dissimilar terminal devices, the user
should either:

1. Avoid placing in the message any
characters that are not recognized by
the destination terminal.

2. Employ a user-written translation
table that converts such characters to
other characters that are acceptable
to the destination terminal.



The character sets of the IBM 1050 and
cf the IBM 2740 ccntain lowercase as well
as urrercase alrhaketic characters. Wwhen
nessages from either of these devices are
sent tc terminal devices cr processing
prograrns that dc nct recognize codes for
lowercase characters, the user should
eitter:

1. Use only the vrprercase form of
alrhaketic characters, or

2. Engplcy the RCV1050F translation table
(cr tke user's equivalent) when
transwitting frcm the IEM 1050, cr the
RCV2740F translation takle (or the
user's equivalent) when transmitting
from the IBM 2740. Each cf these
takles translates each incorming
lcwercase letter to the EBCLIC
rerresentaticn cf that letter's
ugrercase equivalent.

When messages frcm an IBM 1050 or an IBM
2740 are sent to terrinal devices or
rrccessing pregrars that de reccgnize codes
for lcwercase characters, the user way
erploy the RCV1050 translation table when
transritting fror an IBM 1050, cr the
RCV2740 translaticn table when transnitting
fror an IBM 2740. Each of these takles
translates incoring lcwercase and uggpercase
letters intc the ccrresponding EBCDIC
lowercase and uppercase letters.

Note: Rll names fcr terminal takle entries
are asserkled intc the terminal takle as
uppercase EBCLCIC characters. 1In order for
source and destinaticn code infcrmation in
nessage headexs tc ke recognized by the IPS
rwacros as valid, such informaticn must also
appear tc the LFS in uppercase EBCDIC form.
For this reascn, scurce and destination
codes entered intc ressage headers at an
IBM 1050 must be entered in urpercase form,
if the RCV1050 translate takle is used.
They ray ke entered in ugrercase or
lcowercase if the RCV1050F table is used.

The SND2260 translate takle converts
lowercase alphabetic characters to
uppercase so that the terminal receives
only uppercase characters.

Two sending translate tables are
provided for TWX terminals. The SNDTWXE
translate table converts EBCDIC into
8-level code with even parity. The SNDTWXO
translate table converts EBCDIC into
8-level code with no parity. If the user
specified SNDTWX as an operand, the
SNDIWXE (even parity) translate table is
used, and an MNCTE generated at assemkly
time informs the user that this is being
done.

r T 1
| Cperation|Operand |
L 4 d
[} v 1
| TRANS | table-symbol |
L 4 J
table

Is the name of the code translation
table. Names of tables provided by
QTAM are given in Figure 20.

Example: A TRANS macro instruction to
transiate messages sent from an IBM 1030 to
the computer:

T T 1
| Cperation|Operand |
L 1 4
1) T 1
| TRANS |RCV1030 |
L L J
Example: A TRANS macro instruction to

transliate messages from the computer to an
ATET 83B3 terminal:

T T
|Cperation|Operand
L 4

.

I T
| TRANS | SND83B3
L i

Message Control Program 95



¥ T 1) 1
| Takle Name | Type of Conversion | Type of Terminal |
[ 4 1 y]
r T i )]
| For incoming messages: | | |
| RCV1030 | 1030 code to ERCDIC | IBM 1030 |
I | | |
| RCV1050 | 1050 code to EBCDIC | IBM 1050 |
| | | |
| RCV1050F | 1050 code to EBCDIC (converts | IBM 1050 |
| | lowercase alphabetic | |
| | characters to uppercase) | |
| | |
| RCV1060 | 1060 code to ERCDIC IBM 1060 |
I | |
| RCV2260 | 2260 code to EBCDIC | IBM 2260 Remote |
| | | |
| RCV2740 | 2740 code to EBCDIC | IBM 2740 |
| | |
| RCV2740F | 2740 code to EECDIC IBM 2740 |
| | (converts lowercase |
| | alphabetic to uppercase) | |
| | | |
| RCV83E3 | | AT&T 83E3 |
| | S~level (Baudct) code to EBCDIC | |
| RCV1152 WU 1153 |
| |
| RCVIWX 8«level code to EBCDIC WU 33, 35 |
| | | |
| RCVARU | ARU code to ERCDIC ] Audio terninals |
| | | except IBM 3944 |
| |
| RCVITA2 ITA2 ccde to EBCDIC WTTA |
| I [
| RCVZSC3 | 2SC3 ccde to EBCDIC WTTA |
(8 4 4 4
¥ hl i 1 1
| Forxr cutgecing messages: | | |
| SND1030 | EBCDIC to 1030 code | IBM 1030 |
| I |
| SND1050 | EBCDIC to 1050 code IBM 1050 |
| | ]
| SND1060 | EBCDIC to 1060 cocde IBM 1060 (
| I ] |
| SND2260 | EBCDIC to 2260 code (converts | IBM 2260 Remote i
| | lowercase alphabetic | |
| | characters to uppercase) | |
| | | |
| SND2740 | 2740 code to EBCDIC | IBM 2740 |
| | |
| SND83B3 ATET 83B3 |
| EBCDIC to 5-level (Baudot) code | |
| SND115A WU 1152 |
| l
| SNDTWXE EBCDIC to 8-level code | WU 33/35 |
| | (even parity) | |
| |
| SNDTWXC EBCDIC to 8-level code WU 33/35 |
| | (non-parity) | |
| I | |
| SNDITA2 | EBCDIC to ITA2 code | WTTA |
| | | |
| SNDZSC3 | EBCDIC to ZSC3 code | WTTA |
L 4 L ¥ |

Figure 20. Names cf Code Translaticn Takles Provided by QTAM
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FUNCTICNAL MACRC INSTRUCTION CESCRIPTIONS
(WITA LINES)

1ke following racro instructions,
RCVIT22, RCVZSC3, SNLITA2, SNCZSC3, and
WRU, are applicakle to WITA lines only.
The LPS for a WITA line may alsc include
functicnal macrc instructicn listed for
nonaudio lines, except those whcse use is
specifically restricted. The macro
instructions which may not be used in a
WITA LEFS are EREAKCFF, EOB, ECRIC, and
PCIILINIT, as well as the Audic functiocnal
macro instructions.

RCVITA2 AND RCVZSC3 MACRC INSTRUCTICNS

These macrc instructions are applicakle
tc WITA terminals cnly. They allow the
user to modify the two translation takles
RCVITA2 and RCVZEC3, when necessary, and
thus produce new takles which can be used
by the TRANS macrc instruction. These
macro instructicns can ke placed anywhere
in the message contrcl program cr can be
assernkled serarately.

T T 1
| Name |Cpexaticn |Cperand |
pomm et 1 {
|syrkcl |RCVITA2 | {(Fx=hexchar,}... |
[§ 4 1 J
I T . T 1
| Nare |Cperaticn |Cperand |
t 4 4 ---_--_{

1 T - T
|syrkcl |RCVZSC3 | {Fx=hexchar,}... |
L 1 1

———————————d

synkcl
Is the name cf the translaticn takle
used in the TRANS macro instructicn; its
length cannct exceed four characters.

RCVITR2
Specifies that takle RCVITA2 is tc be
nodified and assernkled.

RCVZSC3
Specifies that takle RCVZSC3 is tc be
rncdified and assenkled.

Fx=kexchar
Specifies a mcdification tc the takle
concerned.

"F" means fiqureshift,

"x" rerresents the numker of the code
corbinaticn tc be tramslated, and

"hexchar® is the hexadecimal
rerresentaticn of this character in
EECDIC.

The permissible values for "x" are:

Fcr RCVITA2: 1, 2, 3, 6, 7, 8, 10
through 14, 19, 22, 24, 26,

and 32.

For RCvVzsc3: 1, 5, 8, 9, 11, 12, 14,
15, 17 through 20, 22, 24,
26, and 32.

Example: If a terminal operates in 5-bit
International Telegraph Alphabet No. 2,
combination 6 in figureshift representing
the % character does not exist in table
PCVITA2. Therefore, the user will create
the required WTTA translation table (TBL)
by writing:

TBL RCVITA2 Fé6=6C

where 6C is the hexadecimal representation
of the % character in EBCDIC.

Note: These macro instructions can
be used to create several
translation takles in the same
program, provided these tables are
given different names. This enables
several terminals using the same
code, but with differences in their
graphic arrangement, to operate in
the same installation.

SNDITA2 AND SNDZSC3 MACRO _INSTRUCTIONS

These macro instructions are applicable
to WITA terminals only. They allow the
user to modify the two translation tables
SNDITR2 and SNDZSC3, when necessary, and
thus produce new tables which can be used
by the TRANS macro instruction. These
macro instructions can be placed anywhere
in the message control program or can be
assembled separately.

r T : T 1
| Name |Cperation |Cperand |
; ¢ —-—t {
| symbol |SNDITAZ2 | {IXyy=Fxy }... |
L 'y L |
r T . T 1
| Name |Operation }Operand |
N 1 L 4
L) T T 1
| symbol |SNDZSC3 | {Xyy=Fxg}een |
i i 4 y |

symbol
Is the name of the translation table
used in the TRANS macro instruction; its
length cannot exceed four characters.

SNDITA2

Specifies that table SNDITA2 is to be
modified and assemkled.
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SNDZSC3
Specifies that takle SNDZSC3 is toc be
ncdified and assernkled.

Xyy=Fx
cpecifies a modification to the takle
concerned.

"yy" is the hexadecimal rerresentation
in EBCDIC cf the character to ke
translated.

"F" nmeans fiqureshift, and

"x" is the nurrker of the code
conmkination tc ke translated.

The permissikle values of "yy" are:

2A, 3F, 4A thrcugh 50, 52 through 61, 6A
thxcugh 6F, 72 thrcugh 7F.

Exancle: If a terminal operates in 5-bit
Internaticnal Telegraph Alphaket no. 2, and
if the user wishes tc assign the
hexadecimal value X"6C' (% character in
EBCLCIC) to comkinaticn 6 in figureshift (%
character tc ke sent ky the terminal), the
required WITA translation takle (TBL) will
ke prcduced ky writing:

TBL SNDITA2 X6C=F6

In the sawe way, the user can decide that
the asterisk character (X'5C' in EBCLIC) is
to ke sent as a % character. The required
WITA translaticn takle (TBL) will be
produced ky writing:

TBL SNDITA2 X5C=F6

And if the user decides that koth the % and
asterisk characters (X*'6C' and X°'S5C" in
EBRCLIC, resgpectively) are to ke sent as a %
character, he will write:

TEL SNDITRA2 X6C=F6,X5C=F6

Note: These macrc instructions can ke used
to create several tramnslation tables in the
same rrogram, prcvided these takles are
given different names. This enakles
several terminals using the sane code, but
with differences in their grarhic
arrangement, tc cperate in the same
installaticn.

WRU Macrc iInstructicn

To request an identificaticn exchange
during transmissicn cof an outrut message, a
WRU macrc instructicn is written in either
the Send Header or the End Send subgroups
of the LPS. If the identification sent Ly
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the terminal is not the same as that
specified by the ID parameter of the
corresponding TERM macro instruction, the
transmission-error bit (kit 8) and the
message-not-sent bit (bit 12) of the error
halfword for the line are set on as
follows: )

e Bit 8 is always set on.

e Bit 12 is set on only when an
identification exchange has been
requested by a WRU macro instruction
written in the Send Header subgroup of
the LPS.

The WRU macro instruction requires no
operands and is effective provided either
WRU=YES or IAM=YES is specified in the
corresponding DTFQT macro instruction.

r
| Cperation Operand
t.

TSN Sp—
e s ey oo el

]
|WRU
L

INCLUDING A USER-WRITTEN ROUTINE WITHIN THE
LPS

The design of an LPS section is such
that a serially-reusable, user-written
routine can be included. Linkage to a
closed user-written routine can be included
in any subgroup within the LIPS There are
several reasons why the user might include
such a routine.

There may be no IBM-provided LPS routine
to process particular information he wishes
included in his message headers. Or, he
may desire to expand the scope of an
IBM-provided LPS routine (for example, to
execute his own error-correction routines
after the ERRMSG macro instruction
indicates an error). A third case might be
processing a header field in a manner
entirely different from the way an
IBM-provided LPS routine handles fields of
this type.

To include a user-written, closed
routine, the user must pruvide his own
linkages. QTAM requires that the
user-written routine save and restore the
registers by standard register saving
conventions. Register 13 contains the
address of a QTAM-provided save area to be
used for this purpose. If the user-written
routine calls a second user-written
routine, it must provide its own save area,
etc. Figure 21 shows the control flow
between an LPS and a closed, user-written
routine.,



Before entering the LPS section, the IPS
contrcl rcutine initializes certain
registers with data that is used by many of
the LES macro instructions in pertorring
their functicns. Fcr this reascn, the
registers must ke rpreserved. TLe register
contents are descriked in Arpendix L and
ray ke useful tc the user in coding his own
LPS rcutine. Fcr exarple, if the
user-written rcutine processes a field in
the message header, the scan pointer
register (register 5) may be used for
scanning the field; if used, it must ke
urdated tc point tc the end of the field
(as descriked in BAppendix D) upcn return to
the LES.

LPSI LPSTART
(Other LPS Macro Instructions)

L 15,=V(USERRTN)
BALR 14,15 —

—(Next LPS Macro)

'~ USERRTN  START 0
USING *,15
SAVE  (14,12)

(Other User-Written Instructions)

RETURN (14, 12)

END

Activaticn of a Closed, User
Written Routine in the 1ES

Figure 21.

The user also has the capability to
include his own instructions as in-line
ccde in the LPS. If any of the following
registers are required for other than their
intended purpose (see Appendix D), they
must be saved and restored before execution
of the next (in-line) LPS macro
instruction: register 4, 5, 6, 7, 8, 9,
and 13. If any of the following registers
(work registers for the LPS macro
instructions) are used, they must be saved
before execution of the next LPS macro
instructions and restored when needed:
register 2, 3, 10, 11, and 12.

Note: 1Issuance of a Supervisor WAIT macro
instruction from a user-written LPS routine
(or in-line in the LPS) halts all
processing of LPS macro instructions in

the message control program until the
condition being waited for is satisfied.
WAIT, therefore, should either not be useqd,
or should be used with extreme care. The
ATTACH and DETACH macro instructions may
not be used in a user-written I,PS routine.
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NETWOERK_CCNTRCL FACILITIES (NCNAUDIO LINES)

CTAM provides a variety of facilities
which germit the user to examine and
dynamically modify the status of the
teleccrrnunicaticns netwocrk. These
facilities (and scme additicnal ones) are
alsc availakle in a message processing
rrograrn (refer tc the DCS QTAM MNessage
Processing Program_Serxvices publicatiocn).

Macro instructicns are provided ky QTAM
to exawine and ncdify the status of the
systen at the tire the message control
prograr initiates and activates the system.
Executicn cf these macro instructions must
occur ketween that cf the CFEN and ENCREADY
macro instructicns. The user shculd ke
aware that as soon as executicn of the OPEN
racre instructicn has completed, it is
possikle for a dialed line to be activated,
in which case there nay be scme danger in
attempting to change the terminal takle,
for instance.

Nacrc instructicns which may ke used to
exarine and wodify the status of a ncnaudio
systen enable the user to dynamically:

e Activate a stcrred line (STARTLN macro
instruction).

e Fxamine the four cumultive counters
fcxr a line, and reset the threshold
counters (CCEYC macro instructicn).

e Examine and nodify the terminal table
entries (CCFYT and CHNGT macro
instructions).

e Examine queve ccntrol klocks for DASD
destination and process queues (COPYQ
racro instructicn).

when these macro instructicns are used
in the LFS, CIBM ensures that register 13
contains the address of an 18-wcrd save
areae.

ACTIVATING A STCFEEL LINE

CT2M provides rmeans of activating a
storped line thcugh the STARTLN macro
instruction.

Start ILine (STARTIN) Macro Instructicn

STARTILN can ke used to either:
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1. Allow message transmission to resume
on a particular line in a
communication line group; or

2. Allow message transmission to resume
on all lines in a communication line
group.

3. Allow message transfer to resume for
an IBM 2260-2848 Local line group.

The user must have previously opened the
line group in the message control program.

If a line or line group is deactivated
by a STOPLN macro instruction, issued in
the message processing program, or if a
line was opened idle, STARTLN must be
issued before message transmission on that
line or line group can resume.

In all the above cases, the prerience of
an active polling list is a prerequisite
for message transmission. (An active
polling list is one in which the second
byte of the list is a nonzero character --
this character is initialized as a 1 and
can be changed by the CHNGP macro
instruction.) If STARTLN is used, polling
of input lines or receipt of messages from
2260 Locals begins after the execution of
that macre instruction. Initial polling of
input lines in a line group and receipt of
messages from 2260 Locals begins after the
execution of the ENDREADY macro expansion
in the message control program.

3 L) T 1
| Name |Operation|Operand |
L. Iy 4 4
¥ T T 1
| [symbol]l |STARTLN | filenamwe, {rlnl |
| | | ALLf |
L i § 4 J
symbol

Is the name of the macro instruction.

filename
Is the name of the DTF table for the
line group containing the line to be
reactivated. It must be identical to
the name of the DTFQT macro
instruction that generates the DTF
table for the line group.

If register notation is used, the
address of a location containing the
name must be in the general register
designated. The field that contains
the name must be eight bytes (CL8) in
length. (Padding with blanks is



required for names less than eight

kytes.)

rin
Is the relative line numker, within
the line grour, of the line to ke
reactivated. 1If register notation is
used, the general register specified
nust contain the relative line numker
in kinary forw.

ALL

cpecifies that all lines in the line
grcup are tc ke reactivated.

Exrrcr returns from this macro instruction
are ccntained in Arrendix G.

EXAMINING AND MCDIFYING LINE ERECR ,CCUNTERS

Eight counters are provided fcr each
line in the system: four threskcld
ccunters and four curulative counters.
Fach curulative ccunter correspcnds tc one
of the threshold ccunters. The threshold
countexrs keer a ccurnt cof:

1. Transrissicns

2. CLCata checks

3. Interventicn required errors
4. Nontext timeouts

For further inforration, refer tc the
Exrrcr Recovery Frccedures secticn.

Cory Error Ccunters (COEFYC) NMacro

Instructicn

This macro instruction doces not arply toc
the IEBNM 2260-2848 Iccal. CCPYC causes the
four cumulative ccunters of the line
srecified to ke placed into a designated
work area. The threshold ccunters are
reset toc 0.

e e 0 s 2t e " ——— =

T T
|Cperaticn|Cperands
4 4

1
]
v ¥ 1
| Isynkell 1ccpyc J

Lo ———

v
| ternnane,rln,wcrkarea
1.

syrkcl
Tke name of the macro instructicn.
termnare
The name
counters

cf any terminal whose error
are tc ke coried. 1If
register nctaticn is used, the general
register designated must ccntain the
address cf a lccation containing the
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name of the terminal. The field that
contains the name must be n bytes
long, where n equals or exceeds the
length of the longest name of any
terminal table entry. If an invalid
terminal name is specified, no data
moverent takes place. An error
indicator of X'20' is returned in
register 15. If no error is detected,
register 15 contains 0.

rln
The relative line number, in the line
group, of the line over which the
terminal communicates with the
computer. If this operand is not
used,, its absence must be indicated by
a comma.

workarea

The address of the area into which the
information is placed. The size of
the work area must be ten bytes. 1If
register notation is used, the general
register designated must contain the
address of the work area.

Bytes one through four of the workarea
contain the number of transmissions;
bytes five and six, the number of data
checks; bytes seven and eight, the
number of interventions required
errors; and bytes nine and ten, the
number of timeouts.

EXAMINING AND MODIFYING THE TERMINAL TABLE

QTAM provides macro instructions that
enable the user to examine and change
dynamically the control information
contained in a terminal table entry.

The COPYT macro instruction causes the
contents of a specified terminal table
entry to ke copied into a work area.
macro instruction can be used in
conjunction with the CHNGT macro
instruction, which substitutes a new
terminal table entry for a superseded cne.
The user issues a COPYT, examines the
information and changes it if necessary,
and issues a CHNGT.

This

Copy Terminal Table Entry (COPYT) Macro

Instruction ‘

COPYT moves the information contained in
a specified terminal takle entry into a
designated work area. The terminal table
entry can be either a single terminal,
group-code, distribution list, or process
program entry. Formats for each of these
entries are shown in Appendix A.
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f T - T 1
| Nare |Cperaticn |Cperand |
4 4 .'
k) hl
[symkol] |CCPYT | termnare,wcrkarea |
4 4 ¥ )
symkol

Is the name cf the macro instruction.

texrnnane
Is the nawre of the terminal whose
terminal takle entry is to be coried.
If register nctaticn is used, the
general register designated must
contain the address of a lccaticn
ccntaining the name of the terminal;
the field that ccntains the nare must
ke n bytes lcng, where n eguals cr
exceeds the lcngest name of any
terminal takle entry. If an invalid
terninal name is specified, no data
noverent takes place; the routine
linked to ky the CCPYT macro
instruction returns an errcr code of
X'20*, right-adjusted in register 15.
If nc error is detected, register 15
contains zerc.

wcrkarea
Is the address cf the area into which
the information is placed. The first
kyte of the work area receives the
first byte cof data fror the terminal
takle entry. The maximur size cf the
wcrk area is 255 bytes (the maximum
size of a terminal table entry). If
register notaticn is used, the general
register designated must ccntain the
address of the work area.

Change Terminal Takle Entry (CHNGT) Macrc
Instruction

CHNGT moves the information for a
terminal takle entry from a designated work
area to the terminal table area allocated
for that entry. CHNGT causes the entire
contents of the superseded terminal table
entry, except fcr the sequence-in
(IJLQTSIN) and sequence-ocut (IJICTSCT)
fields, tc be changed. The IJLCTSIN and
IJLQTECT fields are nct changed kecause of
the pcssikility that a message may ke
received ketween the nmoment the entry is
copied and the mcment it is changed. This
wculd cause a sequence-nunker error to
occur. In order to change the entire
contents, including IJLQTSIN and IJICTSOT,
the user must precede the CHNGT macrc with
a SICELN mwacrc fcr the line tc which the
affected terminal is attached. CHNGT dces
not change the device access area (low
order 24 kytes) of the terminal table entry
for an IBM 2260 Iccal.
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CHNGT is normally preceded by the COPYT
macro instruction and instructions to
exanine and modify the contents of the
copied terminal table entry. The user must
be certain that the new terminal table
entry contains all the information required
for proper execution of QTAM. The format
of the terminal table entries and the
information contained in each field are
contained in Appendix A.

& T T 1
| Name ]|Operation |Operand |
4 4 ]
El T 1
{symbol] | CHNGT | termname, workarea |
4 L J

symbol

Is the name of the macro instruction.

termname
Is the name of the terminal whose
terrinal table entry is to be
replaced. It must be the same as a
name that appears in the name field of
a TERM, PROCESS, or LIST macro
instruction. If register notation is
used, the address of a location
containing the name must be in the
general register designated; the field
that contains the name must be n bytes
long, where n equals or exceeds the
longest name of any terminal table
entry. If an invalid name is
specified, no data movement takes
place; the routine generated by CHNGT
returns an error indicator of X*20°,
right-adjusted in register 15 (zero,
if no error is detected). QTAM
subsequently disregards the new
terminal table entry and continues to
use the old.

workarea
Is the address of the area from which
the information is moved. If register
notation is used, the general register
specified must contain the address of
the work area. If the new entry does
not equal the size of the o0ld entry,
no data movement takes place. An
error indicator of X"10' is returned
in register 15 (zero, if no error is
detected), and QTAM continues to use
the old entry.

EXAMINING AND MODIFYING POLLING LISTS

QTAM provides macro instructions that
enable the user to examine and modify the
contents of the polling list for a line.

The COPYP macro instruction causes the
contents of a specified polling list to be
ccpied into a work area. This macro



instruction can ke used in conjuncticn with
the CENGE racro instruction, which can
sukstitute a new rclling list fcr a
superseded cne. 1Le user issues a CCFYP,
exarines the inforration and changes it if
necessary, ané issves a CHNGP. CHNGF can
alsc ke used tc stcr cr restart polling of
the terxinals on a line.

Copy Fclling List (CCFYP) Macroc Instruction

COFYP causes the rolling list for a
srecified line tc ke coried intc a
user—-designated wcrk area. The forwat of
the pclling list is shown in Arrendix A.

T T == 1
| Creraticn|Crerand |
4 4 ___,‘

i)
|filenanme,rln,wocrkareal
1 -

[ )
| Name

4
| fsyrkcl]l| CCFYE
L 4

syrkcl
Is the nawe cf the macro instruction.

filenane
Is the name cf the CTF table fcr the
line grcugr ccntaining the line whose
rolling list is to ke coried. It must
ke identical tc the nawe of the LTFCT
nacrc instructicn that defines the DTF
takle for the line group.

if register nctation is used, the
address cf a lccation containing the
name must ke in the general register
specified. The field that contains
the name must ke eight bytes (CI8) in
length (padding with klanks is
required fcr names less than eight
kytes).

rln
Is the relative line numker, within
the 1line grcug, of the line whose
reclling list is to be coried. 1If
register nctaticn is used, the user
rust have previously placed the
relative line numker (in binary form)
in the general register designated.

wcrkarea
Is the address cf the work area intc
which the gclling list is to be
ccried. The first kyte cf the work
area receives tke first kyte of data
in the pclling list. The size of the
area necessary can ke determined frcm
the pclling list format shcwn in
Rppendix A. If register nctaticn is
used, the general reqgister specified
nust contain the address of the work
area.

Error returns from this macro instruction
are contained in Appendix G.

Change Polling List (CHNGP) Macro
Instruction

CHNGP can either:

1. Place a new polling list in the
polling list area for a specified
line; or

2. Change the status of a polling list
for a specified line.

CHNGP should be used to change only the
status of a polling list associated with an
IEM 2260-2848 Local line group. The
terminal entries in the 1list are used only
at Open and Close times and should not be
modified. A CHNGP macro with the =C"0°*
operand can be used to temporarily stop
receipt of messages from all 2260 Locals in
the line group.

With autopolled terminals:

e To deactivate - use CHNGP and send a
message to or from the terminal.

e To activate - use CHNGP and send a
message to the terminal.

r T . L 1
| Name | Operation|Operand |
F ¥ 1 y
| [symboll ] CHNGP | filename,rln, |
| | | Sworkarea |
| | | =C'0’ |
| | | l=crav |
L N 4 J
symbol

Is the name of the macro instruction.

filename
Is the name of the DTF table for the
line group containing the line whose
polling list is to be mwodified. It
must be identical to the name of the
DTFQT macro instruction that defines
the DTF table for the line group.

If register notation is used, the
address of a location containing the
name must be in the general register
designated. The field that contains
the name must be eight bytes (CL8) in
length (padding with blanks is
required for names less than eight
bytes).

rln
Is the relative line number, within
the line group, of the line whose
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rclling list is to be modified. 1If
register nctaticn is used, the user
rust have previcusly placed the
relative line nurber (in binary form)
in the general register specified.

wcrkarea
Is the address cf the area that
ccntains the new pclling list. The
first kyte of the polling list area
receives the first byte cf data in the
work area.

If the new polling list is larger than
the initial pelling list fcr the line
generated at assemkly tire, no data
novement takes rlace. An error
indicatecr cf X*10' (zexro, if no error
is detected) is set in register 15.
CIAM subsequently disregards the new
Fclling list and continues to use the
cld.

=C*0"*
Causes the seccnd kyte of the polling
list to ke changed to a zero. This
results in the deactivation of the
rolling list; nc further messages are
received until the list is
reactivated.

=Cc"'1'
Causes the seccnd kyte of the polling
list to ke changed to a cne. This
results in the activation cf the
Fclling list. If the polling 1list is
fcr a nonswitched 1line, CTEM begins
rolling the terminals on the line and
accerting inccring ressages, if the
rroccedure is fcllowed ky either:

1. A STARILN rxacrc instruction for
the line whose polling list was
reactivated, or

2. Sending a message to a terminal on
the line whcse peolling list was
reactivated.

AN

If the polling list is for a 2260-2848
Local line grcug, CTAM autcmatically
resumes receirt cof messages frer the
2260 Locals defined in the polling
list.

If neithexr (1) cr (2) cccurs, no
rclling takes place on the line.

Other errcr returns from this macro
instruction are ccntained in 2Appendix G.
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EXAMINING QUEUE CONTROL BLOCKS

Each terminal table entry defined by a
TERM or PRCCESS macro instruction contains
the address of the queue control block
(CCB) for the DASD destination or DASD
process queue on which outgoing messages to
the destination(s) are placed. QTAM uses
the QCB for:

1. Placing each message on its
appropriate DASD queue.

2. Maintaining information on the status
of the queue.

The COPYQ macro instruction enables the
user to examine a QCB to ascertain the
status of the DASD destination or DASD
process queue associated with the QCB.

Figure 22 shows the contents and
relative displacement of each field in the
QCB that is of interest to the user. After
issuing a COPYQ macro instruction to copy
the QCB into a user-specified work area,
the user can determine the contents of the
fields from which he needs information.

For example, he can determine the number of
messages in the queue, or he can use the
address of the queue on the disk to
retrieve a message (see the RETRIEVE macro
instruction description).

Copy Queue Control Block {(COPYQ) Macro

Instruction

COPYQ places the contents of a QCB into
a specified work area. The user indicates
the QCB desired by specifying the name of a
terminal or the name of a DASD process
queue., If the name of a terminal is
specified, COPYQ places into the work area
the QCB for the DASD destination queue
associated with that terminal. If the name
of a DASD process queue is specified, the
QCB for the DASD process queue is placed
into the work area. In both cases, the
entire contents of the 32-byte QCB are
provided. However, certain fields are used
internally by QTAM routines and are not of
interest to the user (see Figure 22).

of
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| Name | Operation|Cperand
L 1

¥
| tsymboll| COPYQ
L L.
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LI
| texrmnare,workarea
L

symbol
Is the name of the macro instruction.

termname
Is the name of the terminal or DASD
process queue whose associated QCB is to
be copied. Only the name of a single

£ A



terrinal cr prccess program terminal
takle entry can ke specified (that is,
the name specified in a TERM or PRCCESS
nacrc instructicn). If an invalid name
is specified, nc data moverent takes
rlace. The rcutine linked tc by the
CCEFYC macro instruction sets X*20' in
register 15 as an error indicator. If
the name specified is valid, a 0 is
rlaced in register 15. If register
notaticn is used, the address of a
location containing the name must ke in
the designated general register; the

field that contains the name must be n
bytes long, where n equals or exceeds
the longest name of any terminal table
entry.

workarea

Is the address of the area into which
the contents of the QCB are placed. The
area must be 32 bytes long (the size of
the QCB). 1If register notation is used,
the general register specified must
contain the address of the work area.

o 1 2 34 15
QNRA {{
16 17 18 19 20 21 22 23 24 25 28 29 30 31
QRLN QDTE QmcT QNWA f[ QBAK

Note: All DSECT names have the prefix 1JLQ.

Legend
QNRA
Is the relative record address of the next message to be read from this DASD queue; that is, the next
message to be processed or transmitted.
QRLN
Is the relative line number of the line associated with this queue.
QDTF
Is the address of the DTF table associated with this QCB.
QMCT
Is the number of complete messages on this queue .
QNWA
Is the relative record address where the next message for this queue will be placed.
QBAK

Is the relative record address of the last message placed on this DASD queue.

Figure 22.

Fcrrxat of Queuve Ccntrol Elock (CCR)
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CEACTIVATING THE TELECOMMUNICATIONS SYSTEM

In order tc terrminate operaticn cf the
teleccnnunicaticns system, the
corrunication line grcup, the 7772 CCV
vocabulary, and the LCASD ressage queves
files must ke clcsed. However, before they
may ke closed, all message traffic in the
systenr must cease, and all main storage
process and destinaticn queues cpened in
any message processing program must ke
closed. To accomplish this, the user must
issue a CLCSEMC wacrc instructicn in a
message processing rrogram, and then close
all ¢1AM files crened in the wessage
processing programs. During this
procedure, CIAM ccntrcls line activity and
monitcrs the closing cf CIAM files in the
ressage processing rrcgrams. When all QTAM
files orened in the message processing
progrars have keen clcsed and line activity
has ceased, contrcl is returned to the user
tc permit him to close the line groug, the
7772 LCV vocakulary, and the LASD message
queues. Deactivation of the system
proceeds in the fcllcwing ranner.

When deactivaticn cof the system is to be
initiated, a CICSENC macro instruction must
be issued in a message processing programe.
A recormended prccedure is tc send a
strecial message tc a grocess queue from
which a message processing prcgram ray
obtain the nessage. The processing program
reccgnizes the srecial message and enters a
rcutine that issues a CLCSENMC. 3In
addition, the partition issuing the CLOSEMC
ray have toc signal any other prccessing
partitions, via a FUT, to CLCSE its files
and tc issue its ECJ. It is necessary to
signal each process gqueue in the other
partiticns that dc nct have the SYNCAD
option.

When the CICSENC racro instructicn is
issued, the fcllowing action occurs.
Cutgoing message traffic continues on any
lines that are nct currently receiving
messages. Meanwhile, incoming nessage
traffic cn each line is limited to the
message currently keing received over that
line. When the last klock of the current
message is received, no more incoming
ressages are accerted (that is, the line is
not repclled or reenakled). BAs each such
line kecomes free, any outgoing messages
that Lave keen queuved for terminals cn that
line are sent. 1In this manner, incoming
message traffic declines to nothing, while
cutgoing wessage traffic continues until
all messages have keen sent.

After CLCSEMC is completed, no furxther
incoming messages are accepted cver any
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line in the system. Thus all messages that
entered the system from a terminal have
either already been processed or are in
qgueue waiting to be processed. At this
pointy the GET/PUT portion of the message
processing program should be reentered to
obtain and process any messages still
remaining on the process queues. When a
GET macro is issued for a process queue and
the queue has been exhausted, return is
made to a user-written termination routine,
the address of which is specified in the
FLUSHAD operand of the DTFQT macro used to
define the MS process queue. This
termination routine should consist of one
or more CLOSE macro instructions to close
the MS process queuve and MS gueue files and
any other files opened in that message
processing program. The user®s termination
routine should then issue an EOJ macrc tc
end execution of the message processing
programe.

The user obtaining messages from
multiple process queues in the same message
processing program must include additional
code in his termination routine to ensure
that all messages have been processed. If
all messages to be processed are from
terminals, he need ensure only that the
FLUSHAD return has been made for each
process queue before closing the QTAM
files. If messages are being transferred
(via PUT macros) from this or any other
message processing program to the process
queues, he should ensure, additionally,
that consecutive FLUSHAD returns have been
made for all process queues. The latter is
necessary because a message may arrive on a
process queue (due to a PUT) after the
FLUSHAD return has already been made for
that particular quevue.

The QTAM Close routine monitors the
closing of the QTAM files opened in the
message processing programs. When it finds
that all of these files have been closed,
and all outgoing message traffic has ended,
the routine stops operations on each line
in the system. When all lines have been
stopped, control returns to the user at the
address in the message control program
specified in the EOJAD keyword orerand of
the DTFQT macrc for the first file opened
in the message control program. This
address must begin a user=-written routine
that deactivates the message control
program. This deactivation routine must
issue CLOSE macro instructiors for each of
the files opened in the message control
program (that is, the line group, message
log, 7772 DCV vocabulary, DASD message



queuves, and DASC checkpoint reccrds files).
This user written section of code must be
asserkled as rart cf the wessage control
prograrm.

The DASD checkrcint records file (if
used) must ke clcsed after the
corrunication line grcur files and kefore
the DASLC nmessage gueues file. The DASD
message queues file must ke the last CTAM
file tc ke clcsed. This is impcrtant,
kecause closing thkis file constitutes
deactivaticn cf the telecormunications
systen. After the first-opened file has
been clcsed, no further references can be
made to queues, ccntrol blocks, terminal
table, pciling lists, etc. The
deactivation routine should end with an EOJ
racrc instructicon in order to end the
message contrcl jck.

CILCSE Macro Instructicn

The CLCSE macrc instruction is used in
the wessage ccntrcl program tc deactivate
any line group, DASD message queues, and
nessage log files the user has included in
his telecommunications systerw. The LASD
checkpcint records file (if used) must ke
closed after the ncnaudio comrunicaticn
line grcur files and kefore the DASD
message queues file. The first-opened QTIAM
file nust ke the last QTAM file closed.

This macrc instruction, if used, mrust
arrear in a secticn cf code the address of
which is specified in the ECJAD keywcrd
orerand cf the CTIFCT for the first-opened
CTANM file.

r T T

| Name | Operation | Operand

L 4 1

¥ T ]

| (symboll| CLOSE { filename, .. |
L . 4 4 B
symbol

Is the name of the macro instruction

filename ,...
Specifies the symbolic addresses of the
DTF tables associated with the files
being closed. All files can be closed
with one CLOSE by including the
addresses of their DTF tables as
operands. If register notation is used,
the addresses of the DTF tabkle(s) must
have previously been loaded into the
general registers specified.

Telecommunications System, Canceliation

At any time, the user may issue 1052
console requests to cancel his
telecommunications system. However, in a
QTAM application, the cancellation of the
message control program also brings on the
cancellation of the message processing
programs. If a message processing program
is cancelled in this way, that is, by
program request, a dump of the message
processing program may not be provided. To
ensure that a dump of each CTAM partition
is provided, the user must cancel each
message processing program before
cancelling the message control program.
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CTAM SERVICE FACIIITIES (NONAUDIC LINES)

This secticn describes the fcllowing
services that CQTAN rrovides tc aid the user
in network control, error reccovery and
testing:

e Cperatcr Ccntrcl Facility
e Checkpoint/Restart Facility
e Cn-line Terrminal Testing
e Error Reccvery Procedures
e (Cperator Awareness
e CER/SDR Errcr Recording
Warning: The discussion in this secticn

is not applicakle to audio lines. For a
discussion cf these facilities for audio
lines, refer tc the agprorriate section.

Warning: With multitasking, the raintask
cannct use STIXIT IT if QIAM is attached
witlk operator ccntrol, checkpcint Lty
interval tirer, cr pclling interval
facilities in the agprlicaticn.

CEERATCR CONTRCL FACIIITY

The Cperatcr Ccntrcl facility allcws the
execution cf CIANM racro instructions Ly
special control messages received fror
specified operatcr ccntrol terminals. The
QTAM macros supported under this facility
are: CCPIC, CCFYI, CHNGT, INTERCPT,
RELEASEM, STARTLIN, and SICELN. Twc
additicnal functicns, INTREL and SWITCH,
are alsc provided. These messages are
surnrarized in Aprendix I.

The user has three choices fcr orerator
contrcl support:

1. Ncne,

2. Orerator contrcl facilities omnly, or

3. COrerator control facilities with errcr
ressages sent tc the operatcr control
terminal(s).

The following takle summarizes hcw each
ortion may be srecified.
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“description below.

Facility TERMTBL Macro OPCTL Macro

oy e g

None Not specified Not defined

Operator Defined
control

only

Not specified

Operator OPCTI=chars Defined
control
with
error

message

o e o s s i e e e e oo s e e o
foe e e s e e ot s s s e . s v

rm o St . . . s 4

Error messages from the Error Recovery
Procedures (but not error messages
originating from the ERRMSG macro
instruction) are normally sent to the IBM
1052 system console. Specifying the
OPCTL=chars operand under the TERMTBL macro
instruction and defining the OPCTL macro
instruction causes these error messages to
be sent to the operator control terminal.
If this is done, error messages originating
from errors on the operator control
terminal are sent to the IBM 1052 system
console.

The format of input control messages
must be as shown in the individual mecsage
Fields are delimited by
one or more blanks.

1f the control message (ctlmsg) field is
incorrect, or if the source terminal is not
an operator control terminal, the message
is not processed by the operator control
routine. If the function is invalid, the
message is returned to the source terminal
as entered. If any succeeding -parameters
are invalid, the results are unpredictable.
If an error is detected in the data field,
a shortened message which does not contain
the data is returned.

MESSAGE FORMATS AND DESCRIPTIONS

The format of input control messages is
discussed below. Output messages are
limited to one buffer. Data is in
hexadecimal format unless specified
otherwise., The control message requesting
the information is returned to the operator
control terminal, folliowed by the
information requested.



Ccpy Error Ccunters (CCPYC)

The CCPYC operator control message does
not arply to the IBRNM 2260-2848 Iocal.

This message causes the fcur cumulative
counters of the line specified to be
printed at the scurce terminal. The
threshcld counters are reset to 0. The
data is in decimal format. 1f the ccntrol
nessage and the ccunters coried exceed
kuffer size, cnly that portion cf the
outrut message that the buffer can ccntain
is rprinted.

1) T T
| Identifier |Functicn |Cperands
t 4 4

G Sp——

[ L]
|ctlnsg | CCEYC
L A

4
| termnarwe rln
1

ctlnsg
The control rmessage identifier. It
nmust be the same as that stecified in
the CPCIL macrc instruction.

ternmnare
The name cf any terminal fcr which
counters are desired.

rln
The relative line nurxker of the line
in the line grcup. It must be in
deciral.

Copy Terminal Takle Entry (COPYT)

This message causes the terminal table
entry keginning at IJLQISIN tc ke printed
on the scurce terrinal. The information is
printed in hexadecimal. If the contzcl
nessage and the gart cf the terminal takle
entry coried exceed kuffer size, only that
porticn cf the entry that the kuffer can
contain is printed.

r ik Bt T R
| Identifier | Function |Operands |
b 4 4 J
L] T T 1
|ctlinsg | CCFYT | terrnare |
L i 1 4
ctlnsg

The control message identifier. It
nust be the same as that specified in
the CPCTL macrc instruction.

texrmwrnane )
The name of the terminal takle entry
fcr the terminal.

Change Terminal Takle Entry (CHNGT)

This message causes the data entered to
replace the terminal table entry specified
beginning at IJLQTSIN up to the end of data
but not exceeding the entry itself.

r T T 1
| Identifier | Function|Operands |
L 4 1 4
1} T R 1
| ctlmsg | CHNGT | termname data |
L L L 3
ctlmsg

The control message identifier., It
must be the same as that specified in
the OPCTL macro instruction.

termname
The name of the terminal table entry
for the terminal.

data
The actual data that is to replace the
terminal table entry. It must be
entered continously, in hexadecimal
format, ending with a blank, EOB, or
EOT, and beginning with the IJLQTSIN
field of the terminal table entry.
The sequence fields are changed only
if the line is stopped.

Intercept Message (INTERCPT)

This message causes the suppression of
all message transmission to the terminal
specified. The terminal remains
intercepted until a RELEASEM operator
control message is entered for that
terminal (or a RELEASEM macro instruction
is issued for that terminal in a message
processing program). If the INTERCPT
control message is used, the user must:

1. specify an INTERCPT macro instruction
in the End Send subgroup of the LPS
for the terminal specified in termname
with a mask which includes "terminal
inoperative;" and

2. specify the INTRCPT keyword operand in
the OPCTL macro instiuction.

1) . LD . Bl
| Identifier }Function|Operands
L 1 4

R e e

¥ T T
| ctlmsg } INTERCPT | termname
8 L J
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ctlnsg
The control ressage identifier. It
nust be the same as that srecified in
the CPCTL macrc instruction.

termnane
The name of the terminal table entry
fcr the terminal.

Intercert and Release Messages (Line Test)
(INTREL)

This message causes the suppressicn of
all message transmission to and from the
terminal specified fcr a two-minute ‘
interval. After two minutes, messages are
released until an unrecoverakle error
occurs, at which time the cycle begins
again with intercept. This continues until
a RELEASEM is issued. If the INTREL
contrcl message is used, the user must
specify an INTERCFT macro instructicn in
the End Send sukgrour of the 1Pt for the
terninal specified in termname with a mask
which includes "terrinal inoperative.”
Note that if this message is to ke used,
the interval timer feature is required and
nmust ke assigned tc the foreground-one
partition.

If INTREL is srecified for a line that
has been deactivated ky STOFLN, the
orperator awareness message INTREL NCT DONE
is issued.

r T T 1
|Identifiex | Function|Cgerands |
8 4 4 d
r 1 T 1
| ctlmsg | INIREL |termrnare |
L 4 1 4
ctlrrsg

The contxcl nessage identifier. It
nmust ke the sare as that specified in
the CPCTL racro instruction.

termnare

The nare of the terminal in the
terminal takle.

Release Messages (RELEASEM)

This nessage causes all intercerted
ressages with that terminal as the
destination to ke sent as well as new
nessages. That is, it resets the INTERCPT
and INIREL ccnditicn for this terminal. If
the RELEASEM conrrxcl wmessage is to ke used,
the user must specify the INTRCET keyword
orerand in the CECIL macro instruction.
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v T

|Identifier Function)Operands

- . : - —
| ctlmsg RELEASEM | termname

L By

ctlmsg ~

The control message identifier. It
must be the same as that specified in
the OPCTL macro instruction.

termname

The name of the terminal table entry
for the terminal.

Stop_Line (STOPLN)

This message removes a nonaudio
conmunications line from active use.

r T T : 1
|Identifiex | Function|Operands |
|8 L . J
L Ll 1
| ctlmsg | STOPLN termname,[ALL] |
| | rln |
L 4 d
ctlmsg

The control message identifier. It
must be the same as that specified in
the CPCTL macro instruction.

termname
The name of any terminal on the 1line
that is to be stopped.

ALL
Specified that all lines in the line
group are to be stopped.

rln
Specifies in decimal form the relative
line number within the line group of
the line to be stopped.

Start Line (STARTLN)

This message causes transmission to
begin or resume on a line or all lines in a
line group, provided the line group is
orened and has an active polling list.

L) M
Identifier j Function|Operands
1 h

ctlmsg

o e e e e g

T T

| STARTLN |termname, [ALL]
i } rln
1 odo.

e s




ctlnsg
The control nessage identifier. It
must be the sare as that specified in
the CPCII racro instruction.

termname
The name cf any terminal on the line
that is to ke started.

ALL
Specifies that all lines in the 1line
grcup are tc ke started.

rln
cpecifies in decimal form the relative
line nurker within the line grour of
the line to ke started.

Switck Control Terxminals (SWIICE)

This message causes error information to
be sent to the contrcl terminal that is not
presently receiving these messages instead
of the present terrinal. This message is
only valid if the ALTERNM operand was
specified in the CFCIL macro instruction.

r T T
Identifier Function|Operands

P
b 1 1
|ctlnsg |SWIICH | |
i Lo 4 3
ctlnsg

The control message identifier. It
nmust be the same as that specified in
the OPCII macro instruction.

CHECKECINTIING AND RESTARTING THE MESSAGE
CONTRCL PROGRAM

CTIAM provides cpticnal checkroint and
restart facilities fcr the wessage ccntrol
program. Checkpcint causes reccrds tc ke
written either at:

1. User-specified intervals, or

2. A céertain point in one or mcre nessage
precessing prcgrams

ocn a checkpoint records file maintained on
a direct access stcrage device (DASD).
These reccrds ccntain the information
necessary to record the status cf the
queves and the Telerrccessing network. 1In
particular, the checkpoint record includes
the pclling lists, the terminal table, disk
pointers and status information asscciated
with each queue, and disk pointers and
status information associated with each

line. Note that the data in the buffers is
not included in the checkpoint record. Two
such checkpoint records are maintained in
the checkroint file along with a pointer to
the most recent record.

Should a system failure occur, the
Restart facility uses the data in the
checkpoint records to reinitialize the
system to the status it had at the time the
last checkpoint record was written except
for audio lines. This avoids excessive
loss of time or message data.

CHECKPOINTING THE MESSAGE CONTROL PROGRAM

In order to use the Checkpoint facility,
the user must:

1. Allocate space on the DASD for the
checkpoint records file. Space must be
allocated on the DASD only the first
time the file is used. To calculate
the number of tracks required, refer to
the section Direct Access Checkpoint
Records File.

2. Preformat the area allocated for the
file. He must preformat each extent
with a dummy record four bytes long,
the first byte of which must be zero.
The checkpoint routine formats the
other records needed.

This formatting is necessary only the
first time this area is used, not each
time the message contrcl program is
initiated. However, if, because of a
system failure, the file has not been
closed and the user does not wish to
restart, he must reinitialize
(reformat) this file before initiating
the message control program. An access
method or utility other than QTAM must
be used to format this area.

Each extent formatted must have a
format 1 label. The Clear Disk utility
is recommended for formatting.

3. Define the checkpoint records file with
a DTFQT macro instruction. Refer to
the section Direct Acgcess Checkpoint

Records File.

4. Open and close the checkpoint records
file. Refer to the description of the
OPEN and CLOSE macro instructions.

5. Define the mode of checkpointing by
either:

a. Specifying the checkpoint interval
in the TERMTBL macro instruction,
or
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E. 1Issuing CKREC in the ressage
processing program. (This macro
instructicn is described in the DQS
CIAM Message Processing Program
Services).

If the CPINTV keyword operand is
specified in the TERMIBL macro instruction,
the nessage centrcl program will be
checkrointed at the given interval of tire.
The first checkpoint interval is initiated
at the time of execution the ENLCREADY macro
expansion. For further information, refer
tc TERNTEL Macrc_Instruction.

If CKREQ is issued in the message
processing prograr, the message contrcl
prograr is checkpcinted whenever all
messSage processing rartitions have issued
the CKREC macro instruction. Fcr example,
if there are two message processing
partiticns, and cnly one message prccessing
partition has issued a CKREC macro
instructicn, that partition enters a wait
state until the other partiticn alsc issues
a CRREC macro instruction. At that time
the checkpoint is taken. This ruts all
nessage processing rartitions in
synchronization with the message control
rrograxr. Stegrs can ke taken Ly the
processing programs at the checkpoint to
guard against duplicate wmessages following
a rcstart.

CPINTV and CRRE{ are mutually exclusive.
If koth are specified, CPINTIV takes
precedence. If the CPINIV operand is
specified and a prccessing prcgram issues a
CKREQ macro instruction, the CKREQ racro
instruction is igncred and the checkpoints
are taken at the intervals specified in the
CPINTV crerand. 2n erxror code cf X*08' is
returned to the prccessing prcgram in
register 15.

RESTARTING THE MESSAGE CONTROL FROGRAM

When operating with the Checkpoint
Restart facility, the user may restart the
message control program at any time.
Restart reestaklishes the queuves and the
teleconmunications network to the status it
had at the time cf the wost recent
checkroint (except fcr audio limes, which
will have the same status as in an initial
prograr load). Restart is accomplished Ly
relcading the rrcgram. The checkpoint
reccrds file is exarined and, if the file
has been prcperly clcsed, normal operation
takes place. If the file has nct been
closed, a restart creration is rerformed.

After a restart has keen performed,

messages queued fcr sending tc a terminal
on a switched (dial) line are nct '
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automatically sent. The terminal must send
a new message; after the message is
received, the line is turned around and the
messages on the destination queue are then
sent.

Note: Upon restart, the checkpoint file
should be opened before any processing by
the message processing program is resumed.

SYSTEM DESIGN CONSIDERATIONS

e Checkpoint does not terminate incoming
nmessage traffic before taking the
checkpoint record. Some of the
messages at checkpoint time may
therefore be partially received.
system failure does occur, these
partially recieved records, as well as
the records received after checkpoint
time, must be reentered from the
terminal after restart.

Iif a

e Messages on the DASD at restart that
had not been completely sent to their
destinations before the most recent
checkpoint record was taken are sent,
starting with the header segment
whether or not the header segment had
been sent before the checkpoint.

e Lines in initiate or conversational
mode at checkpoint time are in normal
mode upon restart.

e Lines stopped at checkpoint time remain
stopped upon restart.

ON-LINE TERMINAL TESTING

The on-line terminal test facility
provides tests that can be used by the
terminal operator as a startup procedure,
and by the IBM customer engineer for
terminal checkout and diagnosis of terminal
failure.

The tests provided operate on-line with
the user's problem program and in no way
hinder user operation except for the line
time required by the terminal tests to
perform their function on the selected
line.

Tests requested from a terminal can be
returned to that terminal, to any other
terminal on the same line, or to any other
terminal in the system. The tests allow
message switching, comparison of incoming
data to a stored pattern in core storage,
all characters to be sent to the specified
terminal,, and test patterns for diagnosis



of failures in the SELECTRIC R typing
element of the termrinal.

Requests fcr thke various tests are
entered from a remcte terwinal and are
identified by a test activation code of
99999. The individual tests and terrminal
addresses are selected by seccndary
activation codes.

Tests are nct prcvided for ncn-1IBM
terminals, for terminals associated with
audio respcnse units, or for the IBM
2260-2848 Local.

The tests availakle are described in
Appendix K.

ERRCR_RECOVERY PRCCELURES

The errcr reccvery procedures are a
ccrrrehensive set cf prccedures for dealing
with all kinds of input/cutput errors that
ray occur within the telecommunications
systen.

Upcn cccurrence c¢f an input/cutput
errcr, the error reccvery procedures
exarine the sense kits and CSW status bits
to determine which type of error has
occurred. Depending upon the type cf
errcr, the follcwing functions ray ke
performed:

1. The failing acticn is retried two
times, and on the third occurrence of
the error, an crerator ressage is
provided,

The failing acticn is not retried, and
an operator message is immediately
rrcvided,

Tke type cf failing action is counted
in a threshcld ccunter, or

A comkinaticn of 1, 2, and 3, derending
urcn the tyre cf terminal on which the
exrrcr was detected.

Note: if the error is counted in a
threshold ccunterxr, it is counted every
tire that it cccurs, including kcth cf
the twc retry attempts. Messages to
tke operatcr are normally sent to the
IBM 1052 system console. Hcwever, if
the CPCIL=chars cperand is specified in
tre TERMIBIL wmacrc instructicn, they are
sent to the cperator control terminal.
Fcr further inforrmation, refer tc the
Oreratcr Contrxcl Facility and TERMTEL
Macrc Instructicn sections.

Eight counters are provided for each
line in the system: four threshold
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counters and four cumulative counters.
Each cumulative counter corresponds to one
of the threshold counters., Threshold and
cumulative counters are not provided for
the IBM 2260-28u48 Local.

The threshold counters keep a count of
the number of:

1. Transmissions.

2. Data checks.

3. Intervention required errors.
4. Nontext timeouts.

Whenever any one of the three error
threshold counters (but not the
transmissions threshold counter) reaches a
specified threshold value, the following
action is performed:

1. A message is provided to the operator
showing:
a. The threshold value specified for
each threshold counter, and
b. The value in each threshold counter
at this time. (The error count
could exceed its threshold value if
another error occurs after
threshold is reached but before the
message is written.)
2. The threshold counters are reset to 0.

Whenever the transmissions threshold
counter reaches its threshold value, the
threshold counters are reset to 0, but no
message is provided.

The threshold values represent the
number of the three types of errors
considered excessive within a certain
nunber of total transmissions. These
values are specified in the THRESH operand
under the DTIF macro instruction for the
line group in which the line is located.
The threshold value for any of the four
threshold counters must not be more than
255. However, the threshold values
specified for any of the three error
counters should be enough less than that
specified for the number of transmissions
to allow an error message to be provided.
If the THRESH operand is omitted, the
following values are assumed:

of transmissions: 255.

of data checks: 10.

of intervention required errors:
of nontext timeouts: 5.

No.
No.
No.
NOn

5.

Error recovery procedures also provide
the COPYC macro instruction. For further
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infcrrmation, refer tc CCPYC Macro
Instruction.

CEERATCR AWARENESS

Cperator awareness messages are provided
for all permanent and unreccverakle errors
and excessive temporary errors as :
deternined by the line error threshold
counters. These messages are printed on
the 1052 system ccnscle unless cperator
contrcl (CPCILI macrc instruction) is
srecified. When crerator contrcl is
- specified, all operator awareness messages
pertaining to the creration of the data
links are sent to the telecormunicaticns
systen ccntrcl terminal. An cperator
awareness message will ke truncated if it
cannot ke contained in one kuffer. (See
the DCS Cperating Guide for srecific
nessages.)

40nnlI text SYSNNN=cCuu CCW=XXXXXXXXXXAXXXXXX
TI=xXXX (Or LCC=XXXXXXXXXX)
CSW17=XXXXXXXXXXXXXX SN=XXyy LCB=XXXXXX

(Wwhen CBR/SDR is included in the system, -
the last line of this message is omitted.)

where:

4Ccnnl
Is the standard message code for the
operator. Tke internal conmponent name
is 4Q, the serial is nn, and the
action ccde is I for informaticnal
(irmediate orerator acticn is nct
required).

text
Type of error detected.

S¥Snnn=cuu
Is the sywkclic unit assignment of the
device, and cuu is the actval unit
assignrent cf the device.

LCBE=XXXXXX
Is the address cf the line contrcl
klcck for the terminal or cf the Audio
line control klock for the Audio line.

TI=XXXX
Is the terminal ID (polling or
addressing characters) in hexadeciral
format. If cnly one pclling character
is used, it will be left justified in
this field. This field is not
included in Audio messages.
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DC=XXXXXXXXXX
Is the hexadecimal representation of
the dial characters for the terminal.
. Maximum number of digits is eight.
This field is not included in Audio
messages.

CSW17=XXXXXXXXXXXXXX
Is bytes 1 through 7 of the channel
status word as specified in the
channel command klock (CCB) in
hexadecimal format.

CCW=XXXXXXXXXXXXXXXX
Is the failing channel command word
(CCW) in the channel program in
"hexadecimal format.

SN=xXxXyy
For all terminals except 2740 Model 2
xx 1is the sense byte of the failing
command in hexadecimal format.
yyY 1is the sense byte of the error
recovery CCW (if any) in
hexadecimal format.

For 2740 Model 2 terminal
xxyy 1is the hexadecimal
representation of the 2-byte
response received from the
terminal (see the 2740 SRL for
possible responses and their
meanings).

The format of the error count threshold
message is:

4Q00I LINE ERROR THRESHOLD REACHED
SYsnnn=cuu TR=aaa/bbb DC=cccs/ddd
IR=eee/fff TO=ggg/hhh

where:

TR=aaas/bbb
aaa is the threshold value for the
number of transmissions specified in
the DTF/keyword THRESH, and bbb is the
number of transmissions attempted up
to the time an error threshold was
reached. This information is in
decimal format.

DC=cccrddd
ccc is the threshold value for the
number of data checks specified in the
THRESH parameter, and ddd is the
number of data checks that occurred,
in decimal format, in the past bbb
transmissions.

IR=eee/fff
eee is the threshold value for the
number of intervention required errors
specified in the THRESH parameter, and
fff is the number that occurred, in
decimal format, in the past bbb
transmissions.



TC=ggg/khh
ggg is the threshold value for the
nurker of ncntext timeout errors
sgecified in the THRESH parameter, and
thh is the nurnker that cccurred, in
decimal forrmat, in the past bbk
transrissicns.

CER/SLR_ERROR RECCRLING

CTIAN rrovides orticnal OBR (Cutkcard
Recorder) and SDR (Statistical LCata
Reccrder) facilities for recording erroxr
inforration. CBR/SDR helps tc reduce the
tire the systemr is incperative Lky providing
more information for the diagnosis of 1line
and terminal prcklems. OBR/SLIR is nct
supported for audic devices.

The CBR facility writes one record on
disk fcr each rermanent error (excertions
-- time-out and intervention required on
responses to rolling and addressing, and
time-out on a read test command; these are
considered toc be crerational errors). The
error recorded in an CBR record is the last
errcr which cccurred within a ncnrecovering
series ¢f retries. Each OBR record
ccntains the fcllcwing information:

Date

Tine

Prcgrar ILC (always shown as "QTAM MCP")
First CCWw

Failing CCW

Channel and unit

CSW (key field will always ke shown as
X'30', regardless of its actual value)
Sense data

Device tyge

e "Eclling characters"

Actual data in this field will te:

1. Polling and addressing characters
for leased-line 1050, 1030, 1060,
2848, 2740c, 2740r, 83R3, and 115A
terminals.

2. Zercs fcr 2260-1local, WITA,
and 2740F terminals.

2740n,

‘3. Cial digits (up to a raximur cf 8)
for switched lines when the actual
terninal is known.

4. Zercs fcr switched lines when the
terminal identity is not kncwn by
the prcgrarm.

e Icgical unit
The SDR facility raintains an 8-kyte set

of counters in main storage for each line
or terminal (whenever the specific terminal

identity is known to the program). A count
of "total transmissions" is kept in a
1-byte counter, and counts of all the
errors are kept in 1/2-byte counters.
following counters are kept:

The

For Devices on a Byte-Halfbyte

2701, 2, or 3 A=1lst haiftbhyte
B=2nd halfbyte

Total transmissions 0

Unit exception on a 1-A
write

Time-out on prepare or 1-B
nontext read

Time-out on dial, 2-A
enable, or disable

Intervention required 2-B

Ooverrun 3-A

Bus-out check 3-B

Data check on write 4~B

Data check on read 5-A

Data check on poll 5-B

2740-2 terminal 6-A
electronic error

2740-2 terminal I/O 6-B
error

2740~2 transmitting 7-A
parity error

2740-2 receiving 7-B

parity error

For 28u48-2260 Local Byte-Halfbyte

Total transmissions 0
Bus-out check 3-B

Eduipment check 6-A

Transmissions and errors are counted for
SDR only during the first attempt at an I/0
operation, not during any retries. When
any counter reaches its maximum value (255
for total transmissions; 15 for errors),
the entire 8-byte set of counters is added
to a corresponding set of larger numbers on
disk. The counters in main storage are
then reset to zero.

Each SDR record on disk contains the
following information:
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e Channel and unit

e "Pclling characters" (see CBR record
for actual data in this field)

e Rind of device
e SCR counters

Note that there will be cone SDR record
on disk for each cormkination of line
address and "rolling characters" data used.
For example, a switched terrinal on line
X'039*' with phcone nunker 1234 cculd have
its transmissions and erxrrors divided
between twc different SDR ccunter sets:

e line 039, "rclling characters"
00000000 when the terminal®s ID was
nct known tc the program (counting by
line)

e line 039, "polling characters" ‘
12340000 when the terminals's IC is
known (counting ky terminal)

LCuring normal closedown or cancel
procedures, CTAM autcratically adds all SDR
counters in main stcrage to their
corresponding disk ccunters.

If a permanent wait state occurs,. the

SCR ccunters in main storage are not added
to their corresponding disk counters.
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These counts will be lost unless they are
manually looked up in the dump of main
storage. A table of SDR counter sets is
generated at the label IJLQOTRL in the
TERMTBL macro expansion. A 2-byte offset
into the SDR counter table can be found in
the TERM entry's IJLQTSDR field for counts
by terminal, and in the last halfword of
the LCB for counts by line. The first
counter set has an offset of 8; zero is not
used.

The OBR and SDR records are kept in a
special recorder file (SYSREC) on disk, and
are converted into printed form by a
utility program, EREP, running independent
of QTAM (for operating instructions see DOS

System Control and System Service Programs,
Form C25-5036).

To include the OBR/SDR option in the
QTAM Message Control Program:

e Include the OBR/SDR option in the DOS
system at system generation time;

e Specify the OBRSDR operand in the
TERMTBL macro; and

e Include two extra bytes (for SDR
counter assignment) in the
ACLOC=integer operand of each line
group DTFQT macro instruction.




The rerainder cf this document, except
for tre aprendices, is concerned with
prograrning fcr audic message ccntrol.
the information needed to contrcl an
audioc-cnly syster is provided in the
following sections. In addition, all
necessary consideraticns for grcgramring
for a wixed audic and nonaudic
configuration are prcvided. Wherever
possikle and necessary, nonaudic
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