This publication describes the Basic Tele-
communications Access Method facilities and
macro instructions needed to write an app-
lication program that defines, activates,
and controls a System/370-based teleproces-
sing system. Effective use of this publi-
cation does not require a previous know-
ledge of teleprocessing techniques, but it
does require a knowledge of the System/370
assembler language and of data management
techniques. This publication does not con-
tain detailed information on the terminal
equipment and computers that may be used as
remote stations in the BTAM-controlled sys-
tem. For this information, see the listing
of publications below.

This publication is organized in the
following manner. There are six main sec-
tions and a number of appendixes. The
first four main sections contain general
information concerning DOS BTAM and should
be of interest to all readers. The remain-
ing two main sections contain more detailed
descriptions and information concerning
channel programs for specific devices. The
reader need only read the sections on the
device or devices with which he is con-
cerned. The appendixes contain formats,
code charts, macro operands, and sample
programs. They are to be used as a
reference to supplement the main sections
of the publication.

e The Introduction explains concepts of
teleprocessing in general, and of BTAM
in particular. Many terms which are
used throughout the publication are
defined in this section.

e The Summary of BTAM Components and Macro
Instructions section gives an overview
of the routines and macro instructions
needed for a teleprocessing system.

e The BTAM Macro Instruction Format
Descriptions section gives detailed
information on operands for all BTAM
macro instructions. A coding format
illustration is provided for each macro
described.

e The Programming Information section
gives information on coding of the BTaMm
problem program.
assembly considerations; an explanation
of how to define line groups, terminal
lists, and DECBs; a discussion of error
recovery procedures; on-line terminal
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test information; and an explanation of
how to use intermixed Binary Synchronous
Communications (BSC) terminals.

e The Start-Stop Device Dependent Consi-
derations section lists all start-stop
devices supported by BTAM and gives
greater detail of the use of the macro
instructions for each specific device
and network configuration.

¢ The BSC Device Dependent Considerations
section lists all BSC devices supported
by BTAM, gives general information
necessary for some devices, and explains
applicable macro instructions by line
configuration.

Prerequisites for Using this Publication

The prerequisites for a thorough unde-
rstanding of this publication are a basic
knowledge of the operations of the devices
and a basic knowledge of System/370 machine
concepts. The prerequisite publications
are:

IBM Systemv 370 Principles of Operation,
GA22-7000

DOS Data Management Concepts, GC24-3427

DOS Supervisor and Input/Output Macros,
GC24-5037

DOS Assembler Specifications, GC24-3414

DOS System Control and System Services
Programs, GC24-5036

DOS Version 4 System Generation
GC33-5008 :

DOS Operating Guide, GC24-5022

The following publication is a prerequisite
introduction to the data link (or line)
control procedures for persons who intend
to use the DOS BTAM support for BSC.

e General Information - Binary Synchronous
Communications, GA27-3004

Refer to IBM SRL Bibliography - Supplement
Teleprocessing, GA24-3089, for other
related publications, including manuals
concerning specific devices and material on
binary synchronous communication.
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SUMMARY OF CHANGES FROM GC30-5001

This edition reflects additional capabilities for, and modifications to,
the Basic Telecommunications Access Method for Release 27 of the Disk
operating System. The changes in this edition provide information on:

s Extensions to the 2790 Data Communication System, including the 2798
Guidance Display Unit

e The 3270 Information Display System
e The 3735 Programmable Buffered T'erminal ‘
e BTAM support for Recovery Ménagement Support Recording (RMSR)
In addition, tnese changes have been made to make the book more usable:

e New sections have been created for localiy-attached devices and for
the 7770 Audio Control Unit.

e Specific device designations have been added at the bottom of each
page in the Device-Dependent Considerations sections.
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The Basic Telecommunications Access Method
(BTAM) controls transmission and reception
of messages over telecommunications lines
in response to READ, WRITE and CONTRQL
macro instructions issued in the user's
problem program. The primary functions of
BTAM are channel program generation during
program execution and, at the user's
option, buffer management.

The facilities of BTAM are made avail-
able through the macro-generation capabili-
ties of the System/370 Disk Operating Sys-
tem (DOS) assembler. The executable BTAM
routines and certain information about the
terminals and lines to be used are included
in the Disk Operating System during system
generation and initial program loading
(IPL). During assembly of a problem pro-
gram, macro instructions coded by the user
are expanded into:

1. The BTAM logic module.

2. 1Inline instructions, including link-
ages to the executable routines in the
BTAM logic module.

3. Tabular information defining the
lines, terminals, and options to be
used.

During execution, the problem program
communicates with BTAM through various BTAM
macro instructions and tables in order to
request such teleprocessing services as
preparing communication lines for use, per-
forming data transmission, or providing
buffer management facilities. Preparing
the lines for subsequent data transmission
is accomplished by the execution of an OPEN
macro instruction. OPEN will generate and
execute channel programs, where required,
in order to initialize the associated con-
trol unit and data set. Optionally, OPEN
will also organize and format a buffer

pool.

After OPEN, ‘a message may be sent or
received by executing a READ or WRITE macro
instruction, which causes linkage to the
BTAM READ/WRITE/CONTROL routine. This rou-
tine builds a channel program to perform
the requested operation and passes a requ-
est for execution to the DOS supervisor,
which schedules the channel program execu-
tion. Control passes back to the user at
this point, and execution of the channel
program is performed asynchronously with
respect to problem program execution.

INTRODUCTION

An important feature of BTAM is repeated
restarting of channel programs in response
to line conditions. This allows a single
READ macro instruction to successively poll
(or invite to send) a number of terminals
on a line and to continue this polling pro-
cess (without interfering with the problem
program) until a message has been read from
one of the polled terminals. A single
WRITE can signal a number of terminals to
prepare to receive and then send them the
message.

BTAM buffer management maintains buffer
pools, providing buffers from the pool to
the user as he requests them, and returning
buffers to the pool when he releases them.
Buffer management is performed synchronous-
ly with respect to the execution of the
problem program.

Machine Requirements

BTAM requires a system with at least 32K
bytes of main storage. The only additions
to the minimum requirements of the Disk
Operating System are the following:

e The IBM 1052 Printer-Keyboard is
mandatory.

e All telecommunications devices except
the local 2260, local 3270, and the
2701 with Synchronous Data Adapter -
Type II (leased lines only) must be
attached to the System/370 via the mul-
tiplexer channel.

e The 2701 SDA-II (leased line) may be
attached to appropriate models of the
System/370 via the selector channel
provided the channel is not shared with
any burst mode device, including the
device on which SYSRES is kept. Since
Auto Polling is used with this device,
only one line can be operational while
polling.

e A BTAM application program may operate
locally attached 2260s and 3270s in
burst mode on the multiplexer channel
if no other device type is being run by
the program. ‘

CONCEPTS AND TERMINOLOGY

This section describes line and terminal
configurations and message control consi-
derations. 1In addition, it defines some
terms used in this publication.

Introduction 1



In general, a telecommunications system
consists of a number of input, output, or
input/output devices, usually in
geographically-dispersed locations, con-
nected by one or more communication lines.
A telecommunications system operating under
an IBM access method, such as BTAM, and the
Disk Operating System (DOS), is more spe-
cifically defined as a network of terminals
connected to a central computer by one or
more communication lines. 1In addition,
BTAM, used with DOS, supports CPU-to-CPU
binary synchronous communication in which
neither end of the communication line
(switched or nonswitched) can be reasonably
described as a terminal as that term has
been defined in the telecommunications
literature. In this publication the mean-
ing of telecommunications system is broa-
dened to include both remote and local ter-
minals connected to a central computer and
CPU-t0-CPU communication.

A terminal is the unit or units of equi-
pment that accepts keyed or punched data as
input for sending to the computer and/or
produces printed, punched, or visually-
displayed data or audio messages as output
received from the computer. All messages
from one terminal to another pass through
the computer. 1In addition, the computer
itself may receive from the terminals and
originate messages for the terminals.

A terminal consists of a terminal con-
trol unit and one or more input/output

devices. Each such device is called a com-
ponent. Each input device and each output

device is ,considered a separate component,
regardless of whether they are physically
combined. For example, an IBM 1050 is
referred to as a terminal; its constituent
devices or components include the 1053
Printer, 1054 Paper-Tape Reader, keyboard
section of the 1052 Printer-Keyboard,
printer section of the 1052 Printer-
Keyboard, etc.

Terminals in a telecommunications system
operated under BTAM control are usually
separated from the computer by a distance
sufficient to require common-carrier faci-
lities and transmission techniques to
accomplish communication with the computer.
The system may, however, include local ter-
minals that are located on the same pre-
mises as the computer and attached directly
to the channel. The important distinction,
however, is the way in which the cable or
lines are attached to the computer. Ter-
minals connected through a 2701, 2702, or
2703 telecommunications control unit are
all classified as remote. Units that are
directly connected to a System/370 channel
are classified as local. i

In communications terminology, the terms
communication line, data link, data path,
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circuit, and channel are somewhat synony-
mous. All of these terms are used to
represent the medium by which the physical
components of a system are connected. In
this publication the term communication
line (or line) is used, and, except as
otherwise qualified, refers to any medium,
whether it be a telegraph circuit, a tele-
phone circuit, a privately owned line, etc.

Each remote terminal is connected to a
communication line by either a data set or
a modem (modulators/demodulator), depending
on the kind of communication line and the
kind of terminal involved. The precise
functions 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 (not to be confused with a program
data set, which is an Operating System
term) . i

The applications programmer generally
need not concern himself in any way with
these data sets, because their presence
generally exerts no influence on program-
ming. They are mentioned in the interest
of providing a complete, accurate picture
of the line and terminal configuration.

The term station means the aggregate of
equipment and controls attached to any one
of the several possible ends of a communi-
cation line. Put another way, a station is
a terminal (including the terminal com-
ponents) plus the equipment by which the
terminal is attached to the line. Even
more generally, the meaning of station may
be broadened to include either CPU in a
CPU-to-CPU communication system.

Telecommunications Networks

A telecommunications system may include a
switched network, a nonswitched network, or
a combination of the two.

A nonswitched network consists of one or
more private lines that connect the comput-
er to one or more remote units. The com-
puter and the remote units are physically
connected; that is, the circuits making up
the communication lines are continuously
established for predetermined time periods
during which data transmission may proceed
between the computer and the remote sta-
tions. In this type of system, the comput-
er can, under certain conditions, send mes-
sages to more than one remote device on the
same line at the same time. These lines
comprising a nonswitched network are known
as private or nonswitched.lines. Private
lines are furnished by a common carrier on
a contract basis, between specified loca-
tions for a continuous period or regularly
recurring periods at stated hours, for the
exclusive use of one customer.




A switched network consists of a number
of remote stations with which the computer
can communicate. The computer and the sev-
eral remote devices are each connected by
access lines to the common-carrier
exchanges serving their respective loca-
tions. A continuous data path is estab-
lished between computer and remote device
only for the period of time during which
transmission is to take place. The connec-
tion is established by dialing the tele-
phone number of the unit (either terminal
or CPU) at the other end. 1In this type of
system, communication is established
between the computer and only one unit at a
time on each line. In this case, line
refers to a discrete data path between the
transmission control unit and the common-
carrier exchange.

In this publication, the term switched
network refers to any network in which the
data link between computer and remote
device must be established by dialing for
data transmission to occur. The term non-
switched network refers to a network in
which the communication lines linking com-
puter and remote units are continuously
established, thus requiring no dialing.

Figure 1 shows a teleprocessing system
with both a switched and a nonswitched
network.

Line Control

A programmer using BTAM must be aware of
the line-control conventions for the parti-
cular type (or types) of terminal and line
configurations for which he is programming.
This section deals with general considera-
tions about line control. Specific infor-
mation about the types of terminals and
line configurations is given in later sec-
tions of this publication.

In some respects, the functions that
must be performed by the programmer using
BTAM are parallel with those performed in
telecommunications systems that are not
computer-oriented. In any telecommunica-
tions system, contact between terminals
must be established before a message is
sent. In some systems, terminals wishing
to send a message contend with one another
for use of the line. The first terminal to
initiate contact on a line that is not cur-
rently in use controls the line and pre-
vents its use by other terminals until it
has concluded its message transmission. A
system operated in this manner is a conten-

tion system.

In other noncomputer-oriented systems,
one of the terminals is specified as the
control station. This terminal initiates
all contacts for all other terminals on the
line, using a procedure known as polling.

Polling is a flexible, systematic,
centrally-controlled method permitting ter-
minals on a multiterminal line to transmit
without contending for use of the line.

The control station contacts the other ter-
minals periodically and invites them to
send any messages they have ready. In
addition, the control station itself may
elect to send. A system operated in this
manner is a polling system.

Polling is accomplished by sending one
or more selection characters on the line.
In some cases, two characters are used:
the first selects the terminal, and the
second selects the specific component of
that terminal.

In centralized operation, the terminal
identified by these characters then sends a
response to the control station: a message
if it has a message to send, a negative
response if it does not. The control sta-
tion may poll a number of terminals and
components, in turn, until one is found
that has a message ready. Similarly, when
the control station terminal has a message
to send, it transmits one or more addres-
sing or call-directing characters on the
line. As in polling, two characters are
often used: the first selects the termin-
al, and the second selects the component.
The terminal identified by these characters
returns a response. It returns a positive
response if it is able to accept the mes-
sage, or a negative response if it is not.

In noncentralized operation, a terminal
that is polled by the control station may
send a message directly to another terminal
without involving the control station in a
message-switching operation.

A telecommunications system operated
under BTAM is usually a polling system in
which the role of control station is played
by the computer. Moreover, it is a centra-
lized system; that is, terminals send their
messages not to other terminals, but to the
computer. The computer then relays the
messages to the appropriate destination
terminals. Polling is not used, however,
for the local 2260, the local 3270, the
audio response units, the 2740 without sta-
tion control, or the World Trade telegraph
terminals.

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
remote device before message transmission
can proceed. The connection may be estab-
lished by either the computer or remote
unit. When the computer wishes to estab-
lish the connection, it dials the telephone
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Figure 1. Configuration of a Communication System (Part 1 of 2)
Start-Stop System
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Figure 1. Configuration of a Communication System (Part 2 of 2)
Binary Synchronous System

number of the remote unit. The connection to poll it (to solicit messages). When a
becomes established when the unit responds. terminal wishes to establish the connec-
The functions performed by the computer in tion, the person operating the terminal
this case are known as calling. Polling, . dials the computer's telephone number (or
addressing, or ID verification, if needed, one of its several numbers). The connec-
may then take place. tion is established when the computer
responds. The function performed by the

Ordinarily, the computer calls a termin- computer in this case is known as answer-
al only when it wishes to address the ter- ing. Polling or addressing may then take
minal (to send it a message), rather than place.
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Ordinarily, a terminal calls the comput-
er only when it wishes to be polled for a
message it has ready for the computer or
another terminal. Note that regardless of
which party -- computer or terminal --
establishes the line connection, message
flow from the terminal to the computer is
achieved by reading from the terminal, and
message flow from the computer to a termin-
al is achieved by writing to the terminal,
except for those devices where polling/
addressing is not used.

Although terminals can call the computer
at any time, the computer, to fulfill its
function as control station, must be able
to accept or reject incoming calls. There-
fore, the computer performs a function
known as enabling the line. Enabling is
the process of conditioning the telecom-
munications control unit (TCU) and the data
set to accept incoming calls on a line.

The user's program determines which lines
are, at a given moment, to be enabled, and
which are not. If a terminal calls in on a
line that is currently enabled, and that is
not in contact with another terminal, the
line connection is complete and message
transmission (which may be preceded by pol-
ling or addressing) can occur. If a ter-
minal calls in on a line that is not cur-
rently enabled, or that is enabled but is
occupied with another terminal, the calling
terminal receives a busy signal, and con-
tact is not established.
wait and call again later.

Calling and answering functions are
needed in CPU-to-CPU communication when
line connection is over a switched network.
Although polling and addressing are not
used, the programmer may elect to employ
BTAM-supported ID verification procedures,
which provide greater security protection
and line assurance. The CPU-to-CPU Dial
section discusses these procedures in
detail.

In a nonswitched network, the line con-
nections between computer and terminals are
continuously established; hence, the call-
ing and answering functions are not
required. Only the computer can initiate
contact with remote terminals, except in
contention operation involving the 2740.

As in switched networks, the computer polls
terminals to solicit messages from them and
addresses terminals to send messages to
them.

Such functions as polling, addressing,
calling, answering, and ID verification,
while performed by BTAM, require that the
programmer supply the appropriate charac-
ters to be used and issue the BTAM macro
instructions performing these functions.
There are, however, other functions auto-
matically provided by BTAM and about which
the programmer generally need not concern
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The terminal must-

~ (positively) alternate messages.

himself. . For example, when the problem
program sends a message via BTAM to a
remote device, the remote device generally
responds with one or more control charac-
ters, signifying negative or positive ack-
nowledgment of the message (the negative or
positive acknowledgment indicating that the
message was received with or without I/0
error). Such control characters are ana-
lyzed by BTAM and further action may be
initiated by BTAM. In the case in which a
negative acknowledgment is received, for
example, BTAM will automatically initiate a
retransmission when the Error Recovery Pro- .
cedures are specified by the user.

There are other functions with which the
programmer does need to concern himself.
For example, the Start-of-Text (STX) con-
trol character is generally required as the
first character sent to the remote device.
Later sections of this publication discuss
various device-dependent control character
sequences in greater detail (see the Device
Dependent Considerations sections).

In binary synchronous communication
these line control procedures are standar-
dized and are generally independent of the
remote device being used, insofar as the
basic functions are concerned. For
example, alternating acknowledgments are
implemented in response to messages sent
and/or received, regardless of the remote
device used. The alternating acknowledg-
ments ACK-0 and ACK-1 (even and odd) are
used, as the name suggests, to acknowledge
For
instance, if a response from the remote
device to a message sent by the CPU is
ACK-0 (even), the (positive) response to
the next message sent by the CPU will be
ACK-1 (odd). This affords the programmer
greater message assurance: protection

"against duplication or loss of message

blocks.

The use of alternating acknowledgments
and other data link control characters is
shown in the Device Dependent Considera-
tions sections of this publication.

Polling, addressing, calling, and answ-
ering are not used by the World Trade tele-
graph terminals. These terminals are
always ready to receive or to send a mes-
sage.  For further details, refer to the
Device Dependent Considerations sections of
this publication.

Sharing the Processing Time

The processing time in a multiprogramming
environment may be shared by two types of
problem programs: background and fore-
ground. Background programs are initiated
by job control from the batched-job input
stream. Foreground programs are initiated
by the operator from the console-typewriter



or by job control from the batched-job
input stream.

Background and foreground programs are
initiated and terminated asynchronously
with each other. Neither is aware of the
status or existence of the other.

A telecommunications program may be run
either as a foreground or as a background
program. Normally, it is run as a
foreground-one program to have the highest
priority of any program being executed at a
particular time. Normally, a background
program is run along with the telecommuni-
cations program.

DOS is capable of concurrently operating
one background program and one or two fore-
ground programs. Priority for CPU proces-
sing is controlled by the supervisor, with
foreground programs having priority over
background programs. When an interruption
occurs, the supervisor gains control, the
interruption is processed, and the supervi-
sor gives control to the highest priority
program that is in a ready state. Control
is taken away from the highest priority
program when that program must wait for the
completion of a specific event before
further processing can be performed. Con-
trol is taken away from a lower priority
program when an event for which a higher
priority program has been waiting has been
completed, or when that program must wait
for the completion of a specific event
before further processing can be performed.
When all programs in the system are simul-
taneously waiting (i.e., no program can
process), the system is placed in the wait
state, enabled for interruptions. When an
interruption occurs signifying the comple-
tion of the event for which the program was
waiting, that program becomes active and
competes with other programs for CPU pro-
cessing time.

Multitasking

With multitasking it is possible to perform
multiprogramming within any one or all of
the partitions: background, foreground-
one, and foreground-two. For multiprogram-
ming users, multitasking extends the capa-
bilities of the DOS Supervisor to execute
twelve programs rather than three.

A telecommunications program may be run
as any of the system's twelve or fewer
tasks.

There should be one BTAM Logic Module
and one set of tables defining the lines,
terminals, and options per system task.

Figure 2 shows the general functions
provided for a problem program operating

under DOS/BTAM. Issuance of a READ/WRITE/
CONTROL starts at numeral one (1); inter-
ruption processing starts at numeral nine
9.

Communication Between the .Problem Program,
BTAM, and the Supervisor

1. The problem program communicates
requests for I/0 operations and other
services to BTAM through the BTAM
macro instructions. The information
needed by BTAM to perform these func-
tions is provided directly by the
macro operands and by tables pointed
to via these operands. For example,
for I/0 operations, the DTFBT (a table
containing information defining the
line group) and the DECB (a block con-
taining information needed to generate
a channel program) are required by
BTAM.

2. BTAM requests input/output operations
from the supervisor, as do other DOS
access methods. See DOS_ Supervisor
and I/0 Macros, GC24-5037, for infor-
mation on these macros. An Execute
Channel Program macro instruction
(EXCP) specifies a Command Control
Block (CCB) as an operand. The CCB
contains the address of the channel
program to be executed. Under BTAM
the CCB is assembled as a part of a
Line Control Block (LCB). The ICB
contains other fields in which BTAM
maintains control information for the
line as well as an area in which the
channel program is generated. Each
line in a line group is associated .
with a separate LCB. The DTFBT, in
turn, incorporates all the LCB's for
the line group as well as other fields
containing control information for the
line group as a whole. Because the
LCB is used by BTAM logic, it must not
be used or modified by the problem
program.

Note: BTAM does not support DEVICE=
IGN (Ignore).

3. I/0 interruptions are asynchronous
with the problem program. BTAM posts
each line activity completion in the
Data Event Control Block (DECB) asso-
ciated with that line. When further
processing is contingent on the ter-
mination of I/0 operations, the user
releases control by a WAIT macro
instruction. When that WAIT is satis-
fied, control returns to the problem
program at the instruction following
the WAIT.
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Figure 2. DOS BTAM general functions
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SUMMARY OF BTAM COMPONENTS AND MACRO INSTRUCTIONS

The user assembles the appropriate BTAM
routines according to the telecommunica-
tions requirements of his problem program.
The BTAM module assembled includes routines
for:

e READ, WRITE, and CONTROL.

e Multiple wait and RESETPL.

e I/0 interruption processing.

e REQBUF and RELBUF (optional).

e Buffer Logic for READ and WRITE
(optional).

e Exrror recovery procedures (optional’
except for binary synchronous communi-
cation, Audio Response units, and World
Trade telegraph terminals).

e Error Counts (optional).

¢ Code Translation (optional).

e On-line terminal testing (optional).

e Local 2260 support (optional).

¢ Local 3270 support (optional).

e 7770 support (optional).

e Switched network support (optional).

* Binary Synchronous Communication logic
(optional).

e Start-stop Auto Poll suppo
(optional). ' 2.

® BSC multipoint logic (optional).

e World Trade telegraph terminal support
‘(optional).

e DECB Extension (optional).

e Recovery Management Support Recording
(RMSR) (optional)

The macro instructions provide the user
with the means of control over BTAM and can
be broken down into two categories:

1. Declarative macro instructions are
used to generate lists containing ter-
minal and line information. They are
also used to create or load tables.
They are assembly-time macro
instructions.

DTFBT
is the user's means of defining a
line group and selecting any
optional features of BTAM that
are to be utilized for that line
group.

DFTRMLST
creates terminal lists that con-
tain the characters necessary to
perform polling, addressing,
dialing, automatic answering or
ID checking.

LERB
generates and initializes a table
for accumulation of error counts.

RMSRTAB
generates and initializes 20-byte
tables for the accumulation of
RMSR counts.

SDRTAB
replaced by RMSRTAB but still
supported; generates an RMSR
table.

READ
may be used to generate a DECB at
assembly time.

WRITE
may be used to generate a DECB at
assembly time.

CONTROL
may be used to generate a DECB at
assembly time.

Imperative macro instructions are used
to perform a specific function at
execution time.

BTMOD
permits the user to select the
options to be included in the
BTAM module. ’

LOPEN
is used to condition a line on
which an error occurred during
OPEN, and, when necessary, to
initiate line delays.

OPEN
prepares communication line
groups for use, and, when neces-
sary, OPEN generat.s and executes
required channel programs.
Optionally, it may also organize
a buffer pool.

Summary of BTAM Components and Macro Instructions 9



CLOSE
removes communication line groups
from use. Active channel pro-
grams are halted, if necessary.

READ
updates the DECB, generates lin-
kage to the BTAM READ/WRITE/
CONTROL routine, and causes BTAM
to perform a specified function
(such as polling terminals or
reading a message into an input
buffer area).

WRITE
updates the DECB and causes BTAM
to perform a specified function
(such as addressing a terminal
and writing a message to it from
an output area).

CONTROL ’
causes BTAM to execute a control
function (for example, enabling
or disabling a 1line).

CHGNTRY
deactivates or activates a pol-
ling or addressing entry in a
terminal list without redefining
the list. CHGNTRY may be used to
deactivate an LCB for a local
2260 or local 3270.

RESETPL
causes a read operation to ter-
minate by interrupting polling.
On a switched-connection line, it
causes the halting of an out-
standing Enable command. It is
also used to terminate a Prepare
command. RESETPL frees a DTFBT
after a READ for a local 2260 or
local 3270.

WAIT
causes release of control of the
CPU until a user~specified number
of events have been completed.

TWAIT
relinquishes control of the CPU
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until one of a number of events
has been completed. Optionally,
the terminal test facility may be
. implemented by this macro
instruction.

LERPRT
provides the ability to print the
current values of the number of
transmissions and erxror count
accumulators.

BTRD .
generates linkage to the BTAM
BTRD routine, and causes BTAM to
log all RMSR counters to disk.
The counters in main storage are
reset after logging is complete.

TPEDIT
is used to specify the type of
editing to be done on the input
received from the IBM 50 Magnetic
Data Inscriber (MDI) attachment
to the 2772. This macro is
described in the section on the
IBM 2770 Data Communications
Terminal.

TRNSLATE
causes the translation of message
blocks from one code to another.

ONLTST
is used to generate linkage to
the binary synchronous on-line
test logic in BTMOD.

REQBUF .
provides one or more buffers from
a buffer pool if they are
available. ‘

RELBUF
returns one or more buffers to a
buffer pool.

Figure 3 shows which macro instructions do
not apply to the various BTAM-supported
devices. For this reason, the user must
not use these macro instructions for the
indicated devices.
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Figure 3. Device-Dependent Restrictions for BTAM

Macro Instructions
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BTAM MACRO INSTRUCTION FORMAT DESCRIPTIONS

This section provides a coding format illu-
stration for each macro instruction
described. Because the form of tabular
data generated or the exact function per-
formed varies depending on the particular
remote device or network configuration, no
attempt is made in this section to discuss
the uses of macro instructions in detail.
Rather, the Device Dependent Considerations
sections present greater detail on the use
of the macro instructions for each specific
device or network configuration.

To describe macro instruction operands,
a system of conventions is defined for use
in the format descriptions:

e Both positional and keyword operands
are described by a 3-part structure.
Positional operands are described by a
lower case name followed by a hyphen
followed by a value mnemonic or a coded
value.

Example: numchars-absexp

The lowercase name, numchars, is merely
a convenient referent to the operand
and, along with the hyphen and value
mnemonic, is never coded by the pro-
grammer. The programmer replaces the
positional operand in his coding by an
expression defined by the value mnemon-
ic as allowable.

In the case of keyword operands, the
3-part structure consists of the key-
word followed by an equal sign (both of
which must be coded as shown), followed
by a value mnemonic or coded value that
describes what to code on the right
side of the equal sign.

Example: BUFCB=symbol

e Coded values are written in the format
description as numbers or uppercase
letters and must be coded as shown.

e Value mnemonics are written lowercase
in the format descriptions and indicate
how an operand is to be coded by the
programmer. The value mnemonics used
in this publication are:

symbol :
any symbol that the assembler
accepts in the name field of an
instruction.

relexp
a relocatable expression (accept-
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able as an A-type address constant
by the assembler).

code
one of the coded values defined as
allowable by the individual macro.

absexp
any absolute expression as defined
by the assembler: self-defining
terms (decimal, hexadecimal,
binary, character), length attri-
butes, absolute symbols, paired
relocatable terms in the same
CSECT, and arithmetic combinations
of absolute terms.

integer
a decimal self-defining term.

decchars .
concatenated decimal digits (dif-
fers from "integer" in that each
digit is assembled in binary for-
mat individually).

hexchars
concatenated hexadecimal digits
(the framing characters -- X' ' --
are not coded by the programmer).

(x)
register notation specifying, by
an absexp enclosed in parentheses,
any register 2-12 and allowing the
programmer to load the specified
register with the appropriate
value at execution time. Certain
macro instructions also permit use
of registers 0 and 1 by specifying
(0) or (1). The 0 or 1 within
parentheses must be coded
literally.

Note: When the format description
indicates that register notation
is an alternative to absexp, the
programmer should be aware that an
expression framed by parentheses
*is assumed to be register
notation. :

e {} Braces are used in two ways:

1. To define grouping of the alternate
forms of a mandatory operand. For
example:

OPENLST
listype-{WRAPLST
DIALST



2. To define a syntactical unit when
the braces are followed by an elli-
psis (three periods). For example:

{atfbt-symbol,}...

The entire expression indicates
that the syntactical unit (enclosed
by braces) can be coded one or more
times.

¢ [] Brackets indicate an optional
operand. For example:

[MSGL=absexp, ]

When one of the alternate forms of the
operand is underlined, the function of
that form is used if the operand is not
coded. For example:

SWITCH=NO,
SWITCH=YES,
SWITCH=NEWID,

If none of the above is coded, SWITCH=
NO is assumed.

The listed descriptive symbols are not to
be coded by the programmer. However,
parentheses and the apostrophes (single
quote marks) that appear in the macro for-
mat illustrations must be coded as shown.

The rules for coding commas to separate
operands are:

1. When the programmer omits a positional
operand in the coding, the trailing
comma must still be coded unless:

e It is the last positional operand in
the macro.

Note 1:

e The programmer also omits all posi-
tional operands that are normally
coded following the omitted posi-
tional operand.

e The syntax in the macro format illu-
stration indicates that the comma
may be omitted along with the
operand. (This is true for the
device-dependent usage of DFTRMLST.
See especially the use of DFTRMLST
for IDLST in the Device Dependent
Considerations sections of this
publication.)

2. When a keyword operand is omitted, its
trailing comma is also omitted.

3. The comma following the last coded
operand is to be omitted.

Note: Comma usage is in accordance with
the conventions defined for the DOS macro
generator.

In addition to this section presenting
the macro format descriptions, an addition-
al summary of allowable values for the BTAM
macros is provided in Appendix C. The
macros are arranged in alphabetical order
for ease of use.

BTMOD (BTAM Module) Macro . Instruction

The BTMOD macro instruction (Figure 4) pro-
vides the user with the facility to
assemble the BTAM routines to perform the
telecommunications functions of his problem
program.

BTMOD should not be assembled in
the middle of the user's code. BTMOD is
reusable, but it is neither reentrant nor
read only. See the Principles of BTAM

L) T L) 1
| Name | Operation | Operand |
t + + i
| | [ ERLOGIC=E, |
| | | BUFFER=NO, ERLOGIC=N, |
| (symboll | BTMOD SEPASMB=NO, ] BUFFER=REQREL,| | ERLOGIC=C, TERMTST=NO, ] |
| | SEPASMB=YES, BUFFER=YES, | ERLOGIC=NC, TERMI'ST=YES, |
| | | |
| | [SWITCH=NO, . |
| SWITCH=YES, [L2260=NO, ] [L.3277=NO, [TST3277=N0, ] |
{ SWITCH=NEWID,| [L2260=YES, | L3277=YES, TST3277=YES,| |
| _ ' : |
| [I_\.U_QLQE_N_Q: CANCEL=NO, - r[;TRAN;S_LﬂQ. . [?.S_Ciiﬂg- ] |
| AUDIO=YES, |[CANCEL~YES, TRANSL~YES, BSCS=YES, |
| | |
| [M: [BSCMPT=NO, [BSC'J_?EST=NO.] [WTTA=NO. ] o
| SSAPL=YES, |BSCMPT=YES, BSCTEST=YES, WITA=YES, |
| |
| i [PLC_BE(EB_Q: ] [RMSR=NO, .[I;E_ES_'EE_P_L:X_E_SJ] |
| | | LDECBEXT=YES, |[RMSR=YES, SETPL=NO, |
L L J
Figure 4. Format of BTMOD Macro Instruction
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Register Usage section for a detailed dis-
cussion of this point.

Note 2: A separate BTMOD macro instruction
must be issued for each BTAM task.

symbol
is used to assign a name to the
assembled BTAM logic module. If no
symbol is coded in the BTMOD name
field, a standard name (IJLBTM) is
generated.

SEPASMB
specifies how the BTAM logic module is
to be assembled.

NO
specifies that the BTAM module is to
be assembled with the problem program
(see Assembly Considerations).

YES
specifies that the BTAM module is to
be assembled separately. This causes
the appropriate CATALR control card to
be punched, thus permitting the user
to catalog the module in the relocat-
able library for later retrieval by
the linkage editor (see Assembly
Considerations) .

BUFFER
specifies whether the BTAM module is
to contain the buffer management rou-
tines, where:

NO
specifies that the buffer management
routines are not to be included.

REQREL
spe01f1es that only the REQBUF/RELBUF
logic is to be included.

YES
specifies that the REQBUF/RELBUF logic
and the logic to read into buffers and
to write from buffers are to be
included.

ERLOGIC
specifies what error handling routines
are to be 1ncluded in the BTAM module,
where:

specifies start-stop, local 2260,
local local 3270 error recovery proce-
dures (ERP) with no error count.

specifies that start-stop, local 2260,
and local 3270 error recovery proce-
dures are not to be included (not
allowed if RMSR or OBRSDR=YES).
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~ Note:

specifies that start-stop, local 2260,
and local 3270 ERP and error count are
to be included (not allowed if RMSR or
OBRSDR=YES) .

NC
specifies that error count logic is to
be included in the binary synchronous
error recovery procedures if BSCS=YES.
Start-stop, local 2260, and local 3270
ERP are to be excluded. Start-stop
error count logic will not be included
(not allowed if RMSR or OBRSDR=YES).

Note: This operand does not apply to the

7770 Audio Response Unit, nor to BSC except

when NC is coded. The ERP unique to the
local 2260 is always omitted if L2260=NO is
coded. The ERP unique to the local 3270 is
always omitted if L3277=NO is coded.

TERMTST
specifies whether the online terminal
test facility is to be included,
where:

NO
specifies that this facility is not to
be included in the BTAM module.

YES ’

specifies that this facility is to be
included in the BTAM module (see the
TWAIT macro instruction).

This operand does not apply to the
World Trade telegraph terminals or to the
local or remote 3270. For the local 3270,
online terminal test logic is included by
specifying TST3277=YES; for the remote
3270, online terminal test logic is
included by specifying BSCTEST=YES.

SWITCH
specifies whether the BTAM logic con-
cerning switched networks is to be
included, where:

NO ,
specifies that this logic is not to be
included in the BTAM module.

YES
specifies that this logic is to be
included in the BTAM module.

NEWID
specifies that BTAM is to provide the
logic required for switched line sup-
port and that required for expanded ID
verification.

12260
specifies whether the BTAM logic
module for the local 2260 is to be
"included, where:



NO
specifies that this logic is not to be
included in the BTAM module (2260
Local support not needed).

YES
specifies that this logic is to be
included.

L3277
specifies whether the BTAM logic for
the local 3270 (display station and
printer) is to be included, where:

NO
specifies that this logic.is not to be
included in the BTAM logic module.

YES
specifies that this logic is to be
included. :

TST3277
specifies whether the BTAM logic for
the online test facility (Request for
Test) for the local 3270 display sta-
tion and printer is to be included,
where:

NO i
specifies that this logic is not to be
included.

YES
specifies that this logic is to be
included.

AUDIO
specifies whether the BTAM logic for
support of the 7770 Audio Response
Unit is to be included, where:

NO
specifies that this logic is not to be
included in the BTAM module (7770 sup-
port not needed). ’

YES
specifies that this logic is to be
included in the BTAM module.

Note: If AUDIO=YES is coded, the error
recovery procedures (ERP) unique to audio
are automatically included.

CANCEL
specifies whether the BTAM CANCEL
logic will cancel a job or return con-
trol to the user when a cancel condi-
tion is detected.

NO
specifies that control should be
returned to the user at the instruc-
tion following the BTAM macro instruc-
tion that detected the cancel condi-
tion, along with the conditions for
cancellation.

YES
specifies that a DOS CANCEL macro
instruction is given when a cancel
condition occurs.

TRANSL
specifies whether the Code Translation
facility is to be included, where:

NO
specifies that this facility (see the
TRNSLATE macro instruction) is not to
be included.

YES
specifies that this facility is to be
included.

BSCsS
specifies whether the BTAM logic for
point-to-point binary synchronous com-
munication is to be included, where:

NO
specifies that this logic is not to be
included.

YES
specifies that this logic is to be
included. In addition, the ERP unique
to binary synchronous communication is
automatically included, independent of
the ERLOGIC operand. Only ERLOGIC=C
and ERLOGIC=NC are applicable to
binary synchronous communication,
since the error count logic is the
same for start-stop and synchronous
lines.

SSAPL
specifies whether the BTAM logic for
the start-stop Auto Poll support is to
be included, where:

NO
specifies that this logic is not to be
included in the BTAM module. :

YES
specifies that this logic is to be
included in the BTAM module.

Note: This operand does not apply to the
World Trade telegraph terminals.

BSCMPT
specifies whether the logi¢ required
to support multidropped BSC devices is
to be included in the BTAM module,
where:

NO
specifies that this logic is to be
excluded from the assembled BTAM
module.

YES
specifies that this logic is to be
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included in the assembled BTAM module.
This option requires that BSCS=YES
also be coded in BTMOD.

BSCTEST
specifies whether the logic for the
BSC on-line terminal test is to be"
included in the BTAM module, where:

NO
specifies that this logic is not to be
included in the assembled BTAM module.

YES .
specifies that this logic is to be
included in the assembled BTAM module.
This option requires that BSCS=YES
also be coded in BTMOD.

WTTA
specifies whether the BTAM logic
required to support World Trade tele-
graph terminals is to be included in
the BTAM module, where:

NO
specifies that this logic is not to be
included in the BTAM module.

YES i
specifies that this logic is to be
included in the BTAM module.

DECBEXT
specifies whether BTMOD will include
the logic to support the Extended
DECB, where: )

NO
specifies that this logic is not to be
included in the BTAM module and the
inlist logic will be used.

YES
specifies that this logic is to be
included in the BTAM logic module.
The user must use the DECB Extension
for operations as defined in the sec-
tion on the use of the DECB Extension.
The inlist logic will not be assembled
as part of the logic module.

RMSR
specifies whether logic for RMSR is to
be included in the BTAM module, where:

NO
specifies that this logic is not to be
included in the assembled BTAM module.

YES
specifies that this logic is to be
included in the assembled BTAM module.
This option requires that ERLOGIC
equal E.

Note: The RMSR operand replaces the
OBRSDR operand. However, if
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OBRSDR=YES is specified, RMSR logic
will be included.

RESETPL
specifies whether the BTAM module is
to include Reset Poll logic, where:

NO
specifies that this logic is not to be
included in the BTAM module.

YES i
specifies that this logic is to be
included. .

BTRD (Record on Demand) Macro Instruction

The BTRD macro instruction allows the user
to log out all RMSR tables to disk before

issuing a CLOSE macro instruction. This is
to avoid losing counts.

r T . T 1
| Name | Operation|Operands |
L 1 1 4
r ] L] A
| [symbol] | BTRD | {dtfbt—symbol} |
| | | () |
L L L J

dtfbt
specifies the symbolic name of the
DTFBT macro instruction whose counters
are to be written to the recorder
file, IJSYSRC.

Return Codes: The return codes for the
BTRD macro instruction are shown below.
For a detailed description of return codes,
see Posted Error Information in the
"Assembly Considerations" section.

Hex
Code Meaning
00 No error occurred.
04 RMSR file not ready or RF=NO.
08 RMSR=NO or OBRSDR=NO was coded in
BTMOD.

CHGNTRY (Change Terminal Entry) Macro
Instruction:

The CHGNTRY macro instruction (Figure 5)
provides the means for skipping (deactivat-
ing) or reactivating a terminal entry in a
list. The user must not issue CHGNTRY for
SSALST, SSAWLST, AUTOLST, or AUTOWLST while
the list is being polled via READ Imitial
(see Return Codes). This macro has no
effect on an OPENLST used to address BSC
multipoint terminals.

list
specifies the symbolic name of the
DFTRMLST macro instruction that
defined the terminal list containing
the entry to be skipped or activated.
If (r) [any register 2-12] is coded,
the user must have loaded the address



r T T 1
| Name | Operation | Operands |
i 1 d ¥
r T T T
| | | OPENLST |
| [symboll| CHGNTRY | {list—symbbl} listype-|{ WRAPLST |
| | | (x) y DIALST ]
| | | AUTOLST |
| | | AUTOWLST 1
| | I SSALST i
| | | SSAWLST 1
| | | |
| | | {position—absexp} {SKIP } |
| | | (x) . numchars-absexp},action— ACTIVATE |
| | | { (x) 1
L. 1 L }

Figure 5.

of the terminal list into the register
specified.

listype
specifies the type of list specified
in the DFTRMLST macro that defined the
terminal list. The CHGNTRY macro is
not used for the type, IDLST, so ID.LST
would never be coded here.

position
specifies the position of the entry in
-the specified terminal list. The
first entry in the list is in position
0, the second is in position 1, and so
forth. The maximum position that can
be specified is a function of the lis-

Format of CHGNTRY Macro Instruction

ACTIVATE
indicates that the entry is to be
reactivated. This is done by turning
OFF the skip (S) bit in the control
‘byte for the entry in the case of
OPENLST, WRAPLST, and DIALST.

For SSALST, SSAWLST, AUTOLST, and
AUTOWLST, the list is physically
restructured, with the entry to be
activated extracted from the
previously-skipped entries saved at
the end of the list and merged into
the active entries by index order.
The value in the index byte is
unchanged. '

Return Codes: The return codes for the

type: OPENLST, WRAPLST, DIALST - 31;
AUTOLST, AUTOWLST - 97; SSALST,
SSAWLST - 98.

numchars

specifies the number of polling or
addressing characters in the specified
entry. (The number does not include
the control byte provided by BTAM for
each entry - see Appendix A.) For
SSALST and SSAWLST, this operand is
omitted and only the comma is coded. -

action
specifies the operation to be per-
formed on the specified entry, where:

SKIP
indicates that the entry is to be
skipped when polling or addressing
with the list. This means the skip
(S) bit is turned ON in the control
byte for the ‘entry in the case of
OPENLST, WRAPLST, and DIALST. For
SSALST and SSAWLST (start-stop Auto
Poll open list and wraparound list)
and for AUTOLST and AUTOWLST (binary
synchronous Auto Poll lists), the list
is physically restructured, with the
entry to be skipped extracted from the
list and saved at the end of the list.
The value in the index byte is
unchanged.

CHGNTRY macro instruction (with SSAILST,
SSAWLST, AUTOLST, and AUTOWLST only) are
shown below. For a detailed description of
return codes, see Posted Error Information
in the "Assembly Considerations®™ section.

Hex
Code Meaning
00 Action was performed or was
not needed.
oy Action was not performed

because CHGNTRY was issued
for a terminal list that
is being polled.

08 Action was not performed
because the position operand
is too large. :

CHGNTRY (for the local 2260 and local 3270)

Macro Instruction: Shown below is the spe-
cial form of CHGNTRY for the local 2260 and
the local 3270.

L3 T 1| 1
| Name |Operation|Operands |
L i L i |
r T T 1
| [symbol] | CHGNTRY l{dtfbt-symbol},ATTLST,l
| | | (D) |
| | |{9031t10n-absexp}. l
| | @ [
| | 1 actlon—{SKIP } |
| | | . \ACTIVATE |
L 1 i J
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dtfbt
specifies the symbolic address of the
DTFBT defining the line group.

ATTIST
specifies that the line control blocks
(LCBs) of the DTFBT are to be treated
logically as an "attention list."

p081t10n
specifies the relative position
(0-198) within the DTFBT of the LCB
for the display station to be skipped
or activated on a READ Initial or READ
Short operation.

action
specifies the action to be performed:

SKIP
denotes that BTAM is to ignore input
from the device corresponding to the
LCB.

ACTIVATE
denotes that BTAM is to resume proces-
sing the device associated with the
LCB.

CHGNTRY (for an Answering List) Macro
Instruction: Shown below is the special
form of CHGNTRY for an answering list of
the SWLST form.

r T T 1
| Name |Operation|Operands |
L 4 4 }
L ) L) L} L}
| (symbol] | CHGNTRY | {list—symbol},SWLST, |
| I | (x) |
[ | | |
| | |{p051tlon-absexp}, i
| | | (r) |
| | | (ACTIVATE |
[ | | yDISC I
1 | | \pOST |
L 1 L 4
list

specifies the symbolic name of the

DFTRMILST macro instruction that

defined the answering list containing

the entry to be changed.
SWLST

specifies that the list to be changed

is of the SWLST form.
position

specifies the relative position of the
entry in the list. For the first
entry, code a 0; for the second, code
a 1; etc.

The following operands specify the action
to be performed when the ID ENQ sequence is
received from a remote station on a Read
Connect operation.
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ACTIVATE
sets the control byte to X'00'. It
specifies that BTAM is to send the ID
ACK-0 sequence contained in the idsent
field of the answering list, and then
reads a message block, if any.

DISC
sets the control byte to X'01'. It
specifies that BTAM is to send the
disconnect signal - (DLE EOT) and the
break the line connection. (The two
commands that perform this function
are part of the READ Connect channel
program.) BTAM then restarts the
channel program at the Enable command
to await a new call.

POST
sets the control byte to X'02'. It
specifies that BTAM is to post the
Read Connect operation complete. The
user program must then take the appro-
priate action. The control byte that
is set (X'02') is for use only when
ENQ alone is defined as an entry in
the SWLST terminal list. This control
byte is only useful in communication
with terminals (2770 or 2780) that do
not have the ID verification feature.
The user program can issue a READ Con-
tinue macro following the READ Connect
macro to communicate with the remote
terminal without allowing BTAM to
transmit the ID ACK-0 sequence that is
defined in the SWLST terminal list
referred to.

CLOSE Macro Instruction

The CLOSE macro instruction is used with
the OPEN macro instruction to control the
operative status of communication lines in
the system.

The CLOSE macro instruction removes com-
munication line groups from use. If neces-
sary, active channel programs will be
halted.

r L 1) 1
| Name {Operation|Operands |
L 4 4 J
L ) T T T
| (symboll | CLOSE dtfname—symbol},... |
| | | (), |
L 4 1 i
dtfname

specifies the symbolic name of the DTFBT
macro instructions associated with the
line group to be closed. . Several line
groups may be closed with a single CLOSE
macro by entering their DTFBT names as
operands.. In addition, both symbols and
register notation may be mixed in the
operand field of the macro if more than
one DTFBT is specified. This macro may
also be used to close other types of



Name

Operation Operands

r———_—.—._—__r_—_.——_v__q

[symboll}

CONTROL

(1)

(x)

(x)

I

1
|

+
|
!
I
|
|
|
|
I
|
|
I
|
|
1

decb-symbol TI
(r) ;optype-4 TD
T

i

dtfbt—symbol] [area-relexp]
r ’

(r)

(xr)

[length-absexp] [entry-rele&p]
’ ’

0
rln—abéexp] [}MODE={ 1 }]{MF={L}]
(r) (r) E

1
Figure 6. Format of the CONTROL Macro Imnstruction

files.

As many as 16 files may be spe-

cified in a single CLOSE macro
instruction.

CONTROL Macro Instruction

The CONTROL macro instruction (Figure 6) is

used

1.

Note:

for the 7770 to:

Enable a line to receive a call from a
remote device. When connection is
established, the operation is posted
complete. .

Disconnect a line after the transmis-
sion is completed.

For binary synchronous communication,
the CONTROL macro can be used for
function 2 (above) for switched con-
nections and to:

Set the checking mode of the binary
synchronous adapter of the attached
control unit, regardless of the line
connection (switched or nonswitched).

The CONTROL macro instruction is not

applicable to the local or remote 3270.

decb

specifies the address of the DECB
associated with the line. The user is
permitted to load a specified register
with the address of the DECB prior to
issuing CONTROL only when- MF=E is
coded.

opty?e

TI

specifies which CONTROL function is to
be performed, where:

specifies CONTROL Initial. The line
is to be enabled to receive a call
(7770 only).

TD

TM

specifies CONTROL Disable. The line
is to be disconnected because the
answering of a successfully-received
call is ended and no more transmission
is to occur. If the MODE operand is
present, the function of CONTROL Mode
(TM) is also to be executed.

specifies CONTROL Mode. This optype
is used for binary synchronous com-
munication only. The "mode byte"™ in
the DECB is to be posted and the mode
of the control unit adapter is to be
set.

Note: A CONTROL TM need be issued
only if the checking mode is to be
changed from that specified via the
MODELST operand in the DTFBT.

dtfbt

area,

rln

MODE

BTAM Macro Instruction Format Descriptions

specifies the address of the DTFBT
table for the line group. Register
notation permits the user to load the
specified register with the address of
the DTFBT prior to execution.

length, entry
these operands need only be used when
the CONTROL macro instruction is used
to create a DECB that will be subse-
quently used for READ or WRITE opera-
tions. Execution of the CONTROL macro
does not involve the use of these
operands, however, because no transfer
of data is performed.

specifies the relative line number
(0-198) within the line group.
Default: X'FF°'.

specifies how the error information
byte mode for the binary synchronous
adapter or the attached control unit
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is to be set. The EIB indicates the
presence of either a data check or an
overrun error (or no error at all).
The adapter of the attached control
unit is always set to perform interme-
diate block checking (the 2701 or 2703
always recognizes the US character as
providing the end-of-intermediate
block function). This operand must
not be used for start-stop
transmission.

specifies that the non-error informa-
tion byte mode is to be set. On a
receive operation the 2701 or 2703
does not send an error information
byte (EIB) into main storage at any
time when the 2701 or 2703 is in the
non-error information byte mode. 1If
the MODE operand is omitted in the
CONTROL TM form, 0 is assumed. An
example of the format of a message
that has been read into main storage
when the binary synchronous adapter is
in non-error information byte mode is
illustrated below.

S E
T —--text-- U --text-- T
X S B

specifies that the error information
byte mode is to be set. On a receive
operation, the 2701 or 2703 sends an
exrror information byte into main
storage following each US, ETB, or ETX
received from the line (see General
Information in the 2780 Device Depen-
dent Considerations section for the
format of the EIB). An example of the
format of a message that has been read
into main storage when the binary syn-
chronous adapter is in error informa-
tion byte mode is illustrated below.

s E

EE
T --text-- UI --text-- TI
X SB BB

BTAM support for this mode does not
include analysis of E.I.B.s and pre-
cludes use of DLE US on transparent
write operations. BTAM provides a
READ Repeat witn Leading Graphics for
the user who desires to analyze EIBs
and request only partial retransmis-
sion (beginning with the first block
in error) of a message from a remote
CPU. Through this macro the user can
send leading graphics with NAK identi-
fying the first block received in
error. When this macro is used, BTAM
ERP will not retry data check and
overrun errors on a received message
(received on the Read command in the
READ TPL channel program). Similarly,
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when leading graphics with NAK are
received (via a conversational WRITE),
BTAM ERP will not automatically
retransmit the previously-sent mes-
sage. Instead, the user is given con-
trol. 1In all other cases, BTAM per-
forms error correction through auto-
matic total retransmission. For the
2780, partial retransmission is not
possible, since EIB is machine-
implemented in a different manner.

(r)

0 or 1 is loaded in the low-order byte
of the register.

Note: The MODE keyword operand can be
used with optypes TD and TM. If TD is
specified, the line will be discon-
nected (disabled). The mode isthen
set, only if the MODE operand is
coded. Whenever the MODE operand is
coded, the "mode byte"™ in the DECB.is
updated. Thus, although the MODE
operand is required for the TD optype
if the mode is to be set, it may be
omitted when TM is specified, provided
the "mode byte" in the DECB was
initialized by a previously-issued
CONTROL.

in addition to the operations per-
formed as explained in the Creation of
a DECB section, the coding of this
operand results in the following
actions:

MF=L

if the MODE operand is present, the
mode byte in the DECB is initialized.
Register notation is not used.

MF=E

if optype TD or T is specified and
the MODE operand is present, the code
(or low-order byte in the register) is
used to set the mode. If optype TM is
specified and the MODE operand is not
present, the previously-posted mode
byte in the DECB is used to set the

- mode,

No. MF

Return Codes:

TROL

the MODE operand must be present if
the mode is to be set.

The return codes for a CON-
macro instruction are shown below.

For a detailed description of return codes,
see Posted Error Information in the

"Assembly Considerations™ section.

Hex
Code Meaning
00 No error has occurred.
o4 Busy.
08 Invalid relative line number.



Name Operation Operands

OPENLST
WRAPLST
DIALST
IDLST
AUTOLST
AUTOWLST
SSALST
SSAWLST
WTTALST
SWLST

symbol DFTRMLST listype-

- o e T e e . S e S e Sy o
o e e e e e e e e o e o
o e e e e e e e e e o

(device dependent operands

e —— — — —— — — e i —

‘Figure 7.

] Invalid type code.

14 Line error at OPEN.

18 No buffers.

1c No buffer pool.

20 No buffer management.

24 BSC usage count exceeded limit

DFTRMLST (Define Terminal List) Macro
Instruction

The DFTRMLST macro instruction (Figure 7)
provides the facility for defining terminal
lists.

symbol
represents the symbolic name of the
list. This symbol is mandatory
because the name of the list is
required in the various READ and WRITE
Initials issued in the user's program.

OPENLST
specifies that the list to be con--
structed is an open polling list or an
addressing list for a nonswitched
line.

WRAPLST
specifies that the list to be con-
structed is a wraparound polling list
for a nonswitched line.

DIALST

' specifies that the list to be con-
structed is for a line connection over
a switched network.

IDLST
specifies that the list to be con-
structed is for a line connection over
a switched network requiring identifi-
cation (ID) verification.

AUTOLST
specifies that the list to be con-
structed is an open polling list used
with the Auto Poll feature for binary
- synchronous communication.

Format of the DFTRMLST Macro Instruction

AUTOWLST
specifies that the list to be con-
structed is a wraparound polling list
used with the Auto Poll feature for
binary synchronous communication.

SSALST
specifies that the list to be con-
structed is for an open start-stop
Auto Poll list.

SSAWLST
specifies that the list to be con-
structed is for a wraparound start-
stop Auto Poll list.

WITALST
specifies that the list is to be a
* terminal answering list. This type of
list is used with the World Trade
telegraph terminals.

SWIST

- specifies that the list to be con-
structed is for a switched line with
the expanded ID verification facility.
Only SWIST may be coded when defining
a list to be used by a READ Connect or
WRITE Connect macro instruction.

device dependent operands
each list type requires different
operands following the listype
operand. These operands also can vary
with the specific device involved.
The Device Dependent Considerations
section presents a detailed discussion
of usage of these operands by specific
device. These operands provide con-
trol information to establish logical
connection with the terminal.

Note: A maximum of 15 Read operations
can use one Auto Poll list because the
Usage Count in the list keeps track of
only 15 operations for CHGNTRY  pur-
poses. This applies to the following
lists: SSALST and SSAWIST. A maximum
of six Read operations can use one BSC
Auto Poll list because BTAM keeps
track of only six operations for
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TRNSCD

EBCDIC RETRY=7,
CTLCHAR={ ASCII VY,

EOM=WRU,

RETRY=absexp, | [ CONFIG=PPT,
CONFIG=MPT,

[MONDLY=1 5,

r T T 1
| Name | Operation | Operands |
F + + '
| | | SWITCH=NO,] |
| symbol | DTFBT | LINELST=([nnn-integer,]J...),|SWITCH=YES, |
| | | |
| | | CU=code,DEVICE=code, |
| i | |
| | | [FEATURE=(device dependent sublist),] |
| l | ' |
| | | [BUFCB=symbol, [BUFNO=absexp,BUFL=absexp,]] |
| | i |
| | | [S_EE:AEM_E‘—;@_: MODNAME=IJLBTM.] I
| | | SEPASMB=YES, MODNAME=symbol, |
| | | : |
I | | [MsGL=absexp,] [w, |
| | | TERMTST=YES, |
i | i !
| | | [ERROPT=E, |
| | | | ERROPT=N, . |
| | | | ERROPT=R, [LERBADR=symobol,] [MODELST=(sublist),] |
| | | | ERROPT=W, |
| | | LERROPT=RW, |
| | | |
| | I |
| i | |
| I | |
| | | ]
| | | |
| | | I
L L. 'l 1

MONDLY=ahsexp,] [EOM=code,

] [EOT=2EOM ,] [LCBNUM=nnn]
EOT=code,

Figure 8.

CHGNTRY purposes. This applies to the
AUTOLST and AUTOWLST terminal lists
for BSC.

DTFBT (Define the File for BTAM)
Instruction

Macro

The DTFBT macro instruction (Figure 8) per-
mits the user to define a line group and,
if necessary, associated buffers through
the keyword operands of the macro. For
locally attached devices, it is used to
define a control unit configuration (that
is, the terminals attached to a single con-
trol unit such as a 2848 Display Control or
a 3272 control Unit).

A line group is a group of communica-
tions lines that meet the following opera-
tional requirements: , .

1. All lines in the group are attached to
the channel through the same type of
telecommunications control unit.

Example: 2701

2. Line connection between the control
unit and the remote devices is of the
same type.

Example: switched network
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Format of the DTFBT Macro Instruction

3. All devices within the same line group
have the same line control procedures,
transmission code, and operating
characteristics.

4. All lines within a group share the
same buffer pool if one is defined.

LINELST )
specifies via a sublist the correspon-
dence between symbolic unit (SYSnnn)
and relative line number. In the sub-
list the user codes one 3-digit number
for each line in the line group. The
3-digit number is interpreted as the
'nann' of SYSnnn. The order of coding
the 3-digit numbers determines which
symbolic units are associated with the
individual lines in the line group.

Example: LINELST=(005,010,007) This
results in associating:

SYS005
SYs010

with relative line number 0,
with relative line number 1,
and

SYS007 with relative line number 2

in a line group comprising 3 lines.
Note 1: The LINELST operand has a
different use for the local 2260 and
local 3270. With these devices, each
DTFBT macro instruction defines a con-



trol unit and each entry in the
LINELST sublist defines a terminal
attached to the control unit. 1In the
above example, 005, 010, and 007 would
be different devices attached to the
same control unit.

Note 2: The maximum number of sub-
operands coded in the sublist is
limited by the assembler type used and
is not checked by BTAM. For instance,
Assembler D allows only 31
suboperands.

SWITCH

CcU

specifies the type of line connection
between the system and the remote
device, where:

NO

specifies that the line connection is
permanent. :

YES

specifies that the line connection is
through a switched network.

defines the control unit attached to
the channel as a 2701, 2702, 2703,
7770, 2848, or 3272. If using the
Systenv370 with the Integrated Com-
munications Attachment, 2703 must be
specified. If a local 3270 display
system is being defined, CU=3272 must
be specified; if a remote 3270 is
being defined, the transmission con-
trol unit (CU=2701 or CU=2703) must be
specified.

Example: CU=2701

DEVICE

defines the device as a 1030, 1050,
1060, 1130, 2020 (System/360 Model 20
or 2922-1), 2260, 2740, 2780, 2848,
2972, 3277, sS360 (Systems/370), 83B3,
115a, TW33, TW35, WTTA, BSCl, BSC2, or
BSC3. )

Notes: :
DEVICE=2260 applies to the 2260 Local.

DEVICE=2848 applies to the 2260
Remote.

DEVICE=S360 applies to a remote
Systemv370. The user may, however,
include point-to-point lines to the
2780 or to the 1130 in the ‘line group,
provided the other operands in DTFBT
are consistent in their application to
these lines and provided that he does
not attempt to use READ/WRITE options
which are not applicable to the 2780
or to the 1130 but which are available
for System/370 lines.

DEVICE=2780 applies to a remote 2780
on a point-to-point or multipoint
line.

DEVICE=1130 applies to a remote 1130
on a point-to-point or multipoint
line.

DEVICE=2020 applies to a remote
Systenv360 Model 20 on a point-to-
point or multipoint line or to a
2922-1.

DEVICE=WTTA applies to World Trade
telegraph terminals.

DEVICE=2972 applies to a remote 2972
on a multipoint line.

DEVICE=3277 applies to the local 3270
display system (DEVICE=BSC3 is used in
defining a remote 3270 display
system) .

DEVICE=BSC1 applies to any remote BSC
station on a point-to-point non-
switched line. When this operand is
coded, the user may omit the CONFIG
operand of DTFBT because CONFIG=PPT is
assumed. The FEATURE operand code BSC
may also be omitted because it is
assumed when DEVICE=BSC1.

DEVICE=BSC2 applies to any remote BSC
station on a point-to-point switched
line. When this operand is coded, the
user may omit both the CONFIG and
SWITCH operands of DTFBT because
CONFIG=PPT and SWITCH=YES are assumed.
The FEATURE operand code BSC may also
be omitted because it is assumed when
DEVICE=BSC2. However, the appropriate
FEATURE operand codes (SIX, SXW, SIW,
RIX, RXW, or RIW) must be coded if BSC
ID verification is to be performed
using the IDLST type of terminal list.

DEVICE=BSC3 applies to any remote BSC
stations on a multipoint line. When
this operand is coded, the user may
omit the CONFIG operand because
CONFIG=MPT is assumed. He may also
omit the FEATURE operand code BSC
because it is assumed when
DEVICE=BSC3.

Note: BSCl, BSC2, and BSC3 do not
apply when using 2780 Transcode.

This operand must be omitted for the

7770.

FEATURE

specifies, via a sublist, various
device-dependent machine and program-
ming special features. The features
are specified by coding in the sublist
the following appropriate codes:
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STC
specifies that the 2740 is equipped
with the station control feature.

CHK
specifies that the 2740 is equipped
with the checking feature.

TRC
specifies that the 2740 is equipped
with the transmit control feature.

BSC
must be coded when the DEVICE operand
specifies a binary synchronous device
except when the DEVICE operand is
Bscl, Bsc2, or BsScC3.

KBL
specifies that the 2848 control unit
is equipped with the data entry
feature.

Note: The Lock option optypes are
rejected as undefined when the FEATURE
keyword operand is not specified as
KBL.

OI1U
specifies that a 2760 Optical Image
Unit is attached to an IBM 2740 with
the checking feature and (optionally)
the dial feature.

SIX

SXW

SIW
if ID verification for a calling
operation is to occur in a point-to-
point dial system, one of these three
codes must appear in the sublist. A
more detailed explanation of these
codes is given in the ID Verification
Procedures section under System/370 to
System/370 Dial.

RIX

RXW

RIW
if ID Verification for an answering
operation is to occur in a point-to-
point dial system, one of these three
codes must appear in the sublist. A
more detailed explanation of these
codes is given.in the ID Verification
Procedures section under System/370 to
Systemv370 Dial.

MAS

SLV
either MAS (Master) or SLV (Slave) may
be coded in the sublist to specify
whether the CPU is to be Master or
Slave when contention occurs in the
CPU-to-CPU Contention system (private
line). If neither is coded, MAS is
assumed for this system. (See the
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Device Dependent Considerations
sections.)

Note: If MAS is specified, the remote
device is to be the slave when conten-
tion occurs. If SLV is specified, the
remote device is the master. When the
remote device is the 2780, SLV must
always be coded. The CPU must always
be the slave when contention occurs
between the CPU and the remote 2780.

APL

specifies that the Auto Poll feature
is to be employed for the start-stop
devices 1030, 1050 (nonswitched),
1060, 2740s, or 2740SC. If omitted,
the generated channel programs for
these devices will perform the stan-
dard programmed polling. When the
Auto Poll feature is specified for the
2740, the station control feature must
always be present but the checking
feature is optional. 1In the example
below, the FEATURE keyword operand
indicates the coding for a 2740 when
the Auto Poll feature is coded. When
the Auto Poll feature is coded for any
of the supported devices, only CU=2702
or CU=2703 may be coded. If CU=2702
is coded along with APL in the FEATURE
sublist, the 2702 must be equipped
with the Auto Poll feature. If the
2702 is not equipped with the Auto
Poll feature, a command reject error
is received when an attempt to use
Auto Poll is made. If CU=2701 is
coded with APL, a DTFBT MNOTE is given
at assembly time. The Auto Poll fea-
ture is standard in the 2703. The
switch operand must be coded
SWITCH=NO.

IAM

specifies that a World Trade telegraph
terminal can ask for the computer

-identification by sending FIGS D

(refer to the Device Dependent Consi-
derations sections).

WRU

specifies that both a World Trade
telegraph terminal and the computer
can request each other's identifica-
tion by sending FIGS D. When WRU is
specified, IAM is assumed. If neither
IAM nor WRU is specified, no exchange
of identification can be performed
(refer to the Device Dependent Consi-
derations sections).

MON

specifies that a World Trade telegraph
terminal is equipped with the Motor-On
optional feature (refer to the Device
Dependent Considerations sections).



Note: There is no special ordering of
these codes in the sublist. Commas must be
used to separate the different codes, but
are not used to indicate missing ones.

Example: FEATURE=(APL,STCI[,CHK])

BUFCB
assigns a symbolic name to the buffer
control block of the buffer pool used
by the line group. Two or more line
groups can share the same buffer pool
if the DTFBT's for each specify the
same name in their BUFCB operands.

BUFNO
specifies the number of buffers to be
provided in the buffer pool. Range:
2-255.

BUFL
specifies the total length in bytes of
each buffer in the pool. The length
must be 12 bytes greater than the
number of bytes required for data.

Range: 16-32,760. For a remote 3270,
22-32,760.
Note: If the keyword operands BUFNO, BUFL,

and BUFCB are omitted, no buffer pool is
created. However, BUFNO and BUFL can be
omitted while BUFCB is coded, if BUFCB spe-
cifies the symbolic address of a buffer
pool defined by all three keywords in a
previous DTFBT in the same assembly.

SEPASMB
defines how this DTFBT will be
assembled, where:

NO
specifies that this DTFBT will be
assembled with the rest of the usex's
code (see the Assembly Considerations
section).

YES
specifies that this DTFBT will be
assembled separately. In this case a
CATALR card with the name given to the
DTFBT is generated ahead of the object
deck (see the Assembly Considerations
section). '

MODNAME
specifies the name of the BTAM logic
module (BTMOD) that is to be link-
edited with this DTFBT section. If
MODNAME is omitted, the standard BTAM
module name (IJLBTM) is used.

MSGL
this operand is used only for the 7770
to specify the maximum input message
length for any line in the line group
when a WRITE invitational or WRITE®
" conversational is issued. Range:
2-32,767. The default option is 2.

TERMTST

specifies whether the DTFBT table will
contain the test activation code,
where:

NO
specifies that the DTFBT will not con-
tain the test activation code; there-
fore, no request for the on-line ter-
minal test facility is made.

YES ’
specifies that the DTFBT will contain
the test activation code. This is
used by the on-line terminal test
facility in determining if a test
request has been made. YES may be
specified only for IBM terminals
except for the local 2260 and 7770.

ERROPT
specifies which ERP options (for non-
binary synchronous transmission only)
are to be performed, where:

E
specifies that error recovery is to be
performed without text retry.

N
specifies that no errcr recovery is to
be performed.

R ,
specifies that error recovery is to be
performed with read text retry.

W
specifies that error recovery is to be
performed with write text retry.

RW
specifies that erxor recovery is to be
performed with read text retry and
write text retry.
Note: This operand does not apply to
the 7770 Audio Response Unit or World
Trade telegraph terminals.

LERBADR )
specifies the symbolic address of the
Line Error Block (LERB) or the RMSR
Table (RMSTAB) associated with the
line group.
MODELST

a sublist of codes is specified by the
problem program (for use by BTAM at
OPEN time) to define the following for
each line in the line group (BSC
only):

E.I.B. mode - Non-error information
byte mode (non-EIB) or error informa-
tion byte mode (EIB) may be selected.
Only in EIB mode is the error informa-
tion byte sent into main storage fol-
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‘lowing a received Unit Separator (US)
character, an ETB character, or an £TX
character. The user must make the I/0
area large enough to include the EIB
characters.

Dual Communication Intexface - Inter-
face A or Interface B may be selected
on the 2701 equipped with this
feature.

Dual Code Feature - Code A or Code B
may be selected on 2701 equipped with
the Dual Code Feature.

The codes are:

Meaning

Code Mode Interface Code
0 non-EIB A A

1 non-EIB A B

2 non-EIB B A

3 non-EIB B B

4 EIB A A

5 EIB A B

6 EIB B A

7 EIB B B

For the 2703 or for the 2701 not
equipped with the Dual Communication
or Dual Code Features, a code should
be used that specifies Interface A and
Code A. If the MODELST operand is
omitted, 0 is assumed for each line in
the line group. If the MODELST
operand is present, each line in the
line group must be represented by a
ccde unless 0 is implied, in which
case only the trailing comma must be
coded.

Example: If the line group is com-
prised of 5 lines, the user may code

MODELST=(0,4,,,) or
MODELST=(,2,,2,) etc.

A useful rule to remember is that the
number of commas in the MODELST sub-
list must be equal to the number of
commas in the LINELST sublist. The
position of each code in the MODEIST
sublist corresponds to the relative
line number of the line for which the
code applies.

CTLCHAR

specifies the transmission code used
in binary synchronous communication
for the line group. For start-stop
devices, this operand is not used and
is ignored. It is mandatory for
binary synchronous communication,
since BTAM uses this operand to
initialize a table of line control
characters required for internal use
by BTAM. The following may be coded
on the right side of the equal sign.
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EBCDIC

specifies that the EBCDIC line control
characters are to be used.

ASCII

specifies that the USASCII line con-
trol characters are to be used.

TRNSCD

specifies that the 6-bit TRANSCODE
line control characters are to be used
(available only on 2780).

RETRY

specifies the number of retries by
BTAM ERP for recoverable errors that
occur on 1I/0 operations for binary
synchronous communication. The wvalue
of the absolute expression specified
on the right side of the equal sign
may range from 0 through 15. The
operand may be omitted, in which case
seven is assumed for binary synch-
ronous communication.

Note 1: For BSC-programmed devices on
a multipoint line, if RETRY=0 is coded
and transmission is ended and the same
device is immediately repolled or
reselected, a possible time-out condi-
tion could exist. Therefore, it is
recommended that a retry count of zero
be avoided for a multipoint network.

Note 2: This operand is not applic-
able to non-binary synchronous
devices. ~

CONFIG

specifies the line configuration,
where:

PPT

specifies that the data link between
the CPU and the remote binary synch-
ronous device is point-to-point.

MPT

specifies that the data link between
the CPU and the remote binary synch-
ronous devices is multipoint.

This operand is not applicable to any
BTAM~-supported start-stop or local
devices.

MONDLY

specifies the number of Mark charac-
ters to be sent to a World Trade tele-
graph terminal when this terminal is
not equipped with the Motor-On option-
al feature.

MONDLY=10

corresponds to a 50-baud service,
MONDLY=15 to a 75-baud service, and
MONDLY=20 to a 100-baud service. When



MONDLY is omitted or exceeds 20,
MONDLY=15 is assumed.

identifies the EOM (end of message)
signal recognized by a World Trade
telegraph terminal.

EOM=WRU
indicates that the WRU signal (FIGS D)

is used to separate incoming messages.

EOM=X'hh' (where "hh" is the hexadecimal
representation of FIGS x)
is used only when FIGS x is not set in
the WTTA as FIGS D.

EOM=X'hhlF' (where "hh" is the hexade-
cimal representation of FIGS y set in
the WTTA)
indicates that the FIGS y LTRS ter-
mination is used as end of message.

EOT
identifies the EOT (end of tramsmis-
sion) signal recognized by a World
Trade telegraph terminal.

EOT=2EOM ‘
indicates that two consecutive EOM
signals are defined by the user as end
of transmission.

EOT=X"hhlF"
specifies that the FIGS y LTRS ter-
mination is used as end of transmis-
sion. Therefore, EOM=X'hhlF' cannot
be used as an end of message signal.

Note: " In the above descriptions of the EOM
and EOT operands, "x" and "y" are the
values assigned by the WTC customer.

The following rules must be observed (see
the Assembly Considerations section):

1. All DTFBT statements that are to share
a buffer pool must be in the same
assembly.

2. If SEPASMB=YES is specified in a DTFBT
statement, normally there will be no
other source code (except END) in the
same assembly.

Note: The user must define the line group
with a DTFBT macro instruction and must

activate the line group with an OPEN macro
before any message can be sent or received
over a communication line of the line group

LCBNUM
specifies the number of LCBs wanted in
one DTFBT csect. As many as 199 LCBs
can be generated in one DTFBT csect
with this operand, (Range 001-199).
The 'LCBNUM parameter is coded on the
first DTFBT only, specifying the numb-

er of 1ICBs wanted. The symbols field
is left blank and only the LINELST and
MODELST - (if BSC) are coded for every
continuing DTFBT. MODE will default
to zero if not coded.

Example, Start-Stop:
Name DTFBT LINELST=(001,002,,,,031),
CU=2701,DEVICE=1050,,,,,
LCBNUM=199
DTFBT LINELST=(032,033,,,,062)

DTFBT LINELST=(187,188,,,,199)

Example, BSC:
Name DTFBT LINELST=(001,002,,,,031),

CU=2701,DEVICE=BSC1,

MODELST=(1,,4) , LCBNUM=199
DTFBT LINELST=(032,033,,,,062),

MODELST=(1,2,,,,7)

DTFBT LINELST=(187,188,,,,199),
MODELST=(7,6,,4,0)

LERB (Line Error Block) Macro Instruction

The LERB macro instruction generates and
initializes a table called the line error
block, in which the Error Counts logic in
BTMOD keeps by line the data check, inter-
vention required, and non-text time-out
error counts and the number of transmis-
sions requested by the user (Figure 9). If
any of the error counters reach their thre-
shold values before the transmission count
threshold is reached, a message is printed
on the Systenw370 Operator's Console. The
message identifies the line and contains
the three error counters, the transmission
counter, and their respective threshold
values.

Bytes
0 Transmission Cumulative Counter
Data Check Intervention Required
4 Cumulative Counter Cumulative Counter
8 Time Out Transmissions | Data Check
Cumulative Counter Counter Counter
12 :aner?/er:jﬁon Time Out Transmission Data Check
equire Counter Threshold Threshold
Counter
Intervention Time Out
16 | Required I Reserved
Threshold Threshold

Figure 9. Line Error Block
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After the message is printed, the trans-
mission counter and the three error coun-
ters are added to a separate set of four
cumulative counters, after which the coun-
ters are reset. Also, whenever the trans-
mission counter reaches its threshold
without any of the error counters reaching
their thresholds, the four counters are
added to the four cumulative counters,
the counters are reset.

and

Note 1: Because the LERBADR operand of
DTFBT generates a V-type address constant,
the LERB macro may not appear in an unnamed
control section.

Note 2: LERB counts are not supported for

the local 2260 and local 3270. RMSR pro-
cessing should be used instead.

) T ) |
|[Name |Operation|Operands |
b + + ~ '
|symbol | LERB |nlines-absexp, |
| | | li{([transmct-absexpl, |
{ | | Ldatack-absexpl, l
| | | fintreq-absexpl, |
| { |[nontto-absexpl),}...1 |
Lt L L - 4
nlines

specifies the number of lines asso-
ciated with this line group (DTFBT).
From 1 to 199 lines are allowed. This

operand must be coded.

transmct

specifies the number of consecutive
transmission requests on a line that,
when reached, causes the three error

" counters and the transmission counter
to be added to their respective accu-
mulators and the counters to be reset
to zero. From 1 to 255 transmissions
are allowed; if this operand is
omitted, a 255 transmission count is
assumed.

datack
specifies the threshold value for the
number of data check errors for a spe-
cified number of transmissions on a
line. A value of 1 to 255 is allowed,
except that the value cannot be great-
er than the transmission count
(transmct). The default value is
either 10 or the "transmct" value,

'~ whichever is less.

intreq ,
specifies the threshold value for the
number of intervention-required errors
for a specified number of transmis-
sions on a line. A value of 1 through
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255 is allowed, except that the value
cannot begreater than the "transmct”.
The default value is either 5 or the
"transmct® value, whichever is less.

nontto
specifies the threshold value for the
number of non-text time-out errors for
a specified number of transmissions on
a line. A value of 1 through 255 is
allowed, except that the value cannot
be greater than the "transmct". The
default value is either 5 or the
"transmct®, whichever is less.

Only the first operand "nlines" is man-
datory. If the first operand is the only
one coded, the default threshold values of
255, 10, 5, and 5 will be supplied for all
the lines specified by "nlines". If the
threshold value is coded, it remains effec-
tive for any of the following lines for
which a threshold value is not coded. It
will remain effective until another set of
threshold values is provided.

An example of the LERB macro instruction
is:
BTAMLERB LERB 10,,,(200,20,,7),,.

(240, 20, 25,10)

This coding will result in lines 0 and 1
having default thresholds of 255
"transmct®™, 10 "datack", 5 "intreq", and 5
"nontto™; lines 2, 3, and 4 having thre-
sholds of (200,20,5,7) with 5 as the
default value of "intreq"; and lines 5
through 9 having thresholds of (240, 20,25,
10). The parentheses are omitted if all
the suboperands are omitted. The trailing
commas are also omitted.

Note: A maximum of 99 LERB tables can be
generated when using Assembler D. A maxi-
mum of 199 LERB tables can be generated
when using Assembler F.

LERPRT (Line Error Print) Macro Instruction

The LERPRT macro instruction provides the
ability to print the current values of the
LERB accumulators. The accumulators are
incremented each time an error threshold
value is reached within a specified number
of requests for transmission on a line or
each time the LERB transmission counter
reaches its threshold value without an
error counter having reached its threshold
value. When the macro instruction is
issued, the current values of the error
counters and the transmission counter are
added to the set of four accumulators and
the counters are cleared. After printing
takes place, the accumulators are optional-
ly cleared.



[ 3

| Name iOperationIOperands i
L 1 L 4
1 3 L T 1
| (symbol]l| LERPRT | (dtfbt-symbol |
| | | (x) |
| ! | ) |
| | | [+ rln-absexp [
| | | ¢ (1) |
| | | ¢ (0) |
| | | ,CLEAR=YES] |
| | | LCLEAR=N0 |
L I N 1 ]

dtfbt
specifies the symbolic address of the

DTFBT, which contains the address of the

line error block to be processed.

rln
specifies the relative line number to
indicate the entry in the line error
block to be printed (0-198 allowed, but
must be less than "nlines"™ in the LERB
macro instruction). If this operand is
omitted, all nonzero entries in the line
error block are printed.

CLEAR
NO
specifies that the accumulators will
not be reset to zero after the cxecu-

tion of the LERPRT macro.

YES
specifies that the accumulators will
be reset to zero after the execution
of this macro. If the operand is
omitted, YES is assumed.

LOPEN Macro Instruction

The LOPEN macro is used to condition a line
on which an error occurred during OPEN,
and, when necessary, initiates a line
delay.

v 1
| Name iOperation;Operand |
[ ] 4

[} I T "‘
| (symbol] | LOPEN |{decb—symbol} |
| | | (r) |
L L AL J
decb

specifies the symbolic name of the .
DECB associated with the line to be
opened. Only one line may be condi-
tioned with a single LOPEN macro.
Register notation may also appear in
the operand field.

If the user issues a READ, WRITE, or
CONTROL macro on a line that failed to
open, a return code of X'1l4' is given to:
him in register 15. He may then issue an
LOPEN macro to condition the line. If
LOPEN successfully conditions the line,
completion code X'7F' is posted; otherwise

1
|
t
|
I
|
|
|
|
|
|
|
|
|
|
|
l
|
|
|
L

the completion code X'41' is posted and the
line should be regarded as temporarily
unusable.

Note: When the IBM 3977 Modem gets out of
synchronization on a multipoint line,
repeated write operations will result in
transmission errors (a NAK response from
the receiving station or time-out condi-
tion). After retrying the operation a
user-specified number of times, the BTAM
ERP will return control to the user's pro-
gram, indicating the type of error. The
user's program should use the LOPEN macro
instruction if the 3977 is used on the
line. This procedure allows the modem to
resynchronize and the stations should be
able to continue communication. However,
the user must issue an initial operation to
repoll or reselect the terminal.

ONLTST (On-Line Test) Macro Instruction

The ONLTST macro is used to generate link-
age to the on-line test logic in BTMOD.
This macro is issued whenever the user
wishes to have BTAM initiate binary syn-
chreonous on-line terminal test. BTAM
initiates on-line test by transmitting a
Request-for-Test (RFT) message requesting
the remote unit to perform the terminal
test that is specified by the parameters of
the ONLTST macro. The ONLTST macro can be
issued only in communication between
Systens/370 and Systemv370, or in any type
of binary synchronous communication when
the X operand of the macro is zero. See
also the section on BSC On-Line Test.

Note: If the terminal is a remote 2715 or
a local or remote 3270, this macro is not
applicable; the 2715 will not accept an RFT
message.

T L3
Name |Operat ion|Operands
(1

k)
[symbol] |ONLTST DECB=symbol
(r)
1) .
{ =absexp},{Y=absexp .
(r) () }
,DTFBT=symbol]
[ (x)
AREA=relexp),
{ (r)
EXT=relexp,
(x)
LENGTH=abs exp
(x)
. ENTRY=relexp
[ (r) ]
 RLN=abs exp
(r) ]

e e e e o e o e S s S i S e e e
[ e e e e e e e e e e e e e e e e S s
b s T e S— — S — ———— T — ——— — i ——— ]

&
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DECB
specifies the address of the DECB
associated with the line on which the
test is to be performed.

X
specifies the type of online test to
be requested by the online test
module. This value is used in the X
field of the RFT message generated by
the test module. Permissible values
of X and their meanings are shown
below. When specified as ONLTST macro
operands, these values of X which are
greater than 0 are only applicable in
System/370-to-System/370 communica-
tion. For each case where the value
of X is greater than zero, the
requested message is returned Y times.
r T =1
|X Value| Action Requested |
| H '
| oo |Acknowledgment of the test mes- |
| |sage Y times |
| 01 | Text received in the RFT trans- |
| |mitted Y times |
| 02  |Transparent EBCDIC message |
| 03  |Transparent USASCII message |
] o4 |Normal EBCDIC message |
| 05 |Normal USASCII message i
| 06 |Alphameric USASCII message |
| 07 | USASCII printer message |
| o8 |USASCII punch message i
| 09 | TRANSCODE printer message |
| 10 | TRANSCODE punch message |
| 11 | TRANSCODE mul tipoint message |
| 12 |EBCDIC printer message |
| 13 | EBCDIC punch message |
| 14 | EBCDIC alphameric message |
| 15 | EBCDIC weak pattern message for |
| | switched lines |
| 16 - |EBCDIC weak pattern message for |
| |leased lines |
| 17 |TRANSCODE weak pattern message |
| | for switched lines |
| 18 |TRANSCODE weak pattern message |
| | for leased lines |
| 19 | EBCDIC weak pattern for DLE SYN |
| | insertion |
| 20 JEBCDIC 80-character transparent |
| | text message |
| 21 | EBCDIC 120-character transparent |
| | text message |
| 22 | EBCDIC l44-character transparent |
| jtext message |
L . ]
Y
specifies the number of times the
requested message is to be
transmitted.
DTFBT

specifies the address of the DTFBT
table for the line group.
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Return Codes:

AREA
specifies the address of a 300-byte
I/0 area or an I/0 area large enough
to accommodate the test message.

. Buffers may be used, but the first
buffer must be large enough to contain
the on-line test message or RFT
message.

TEXT , LENGTH
the text operand specifies the address
of framed text which is to be trans-
mitted during the test. This text
will be put in the RFT message only if
the X operand is 1. The text must be
framed by STX and ETX for normal data.
Transparent data must have DLE STX as
the first two characters. Ending
characters for transparent data are
provided by BTAM. The length operand
specifies the number of bytes per test
and must be coded whenever the text
operand is coded. This length must
not be greater than 300 bytes includ-
ing control characters.

Note: Transparent data cannot be used in
applications where the transparent opera-
tions are not defined.

ENTRY
specifies the address of a DIALST,
IDLST, or OPENLST provided by the
DFTRMLST macro instruction in the
problem program. . This operand is
coded on switched lines to provide
dial digits and/or ID characters to
BSC on-line test. For multipoint
lines, entry specifies the address of
an OPENLST that has the selection
characters of the terminal to which
the RFT message will be sent. In this
case, X=0 is mandatory.

RLN
specifies the relative line number
(0-198) within the line group.
Note: The user must issue a WAIT macro

instruction for the DECB before reusing
that DECB. '

The return codes for the
ONLTST macro instruction are shown below.
For a detailed description of return codes,
see Posted Error Information in the
"Assembly Considerations"™ section.

Hex
Code Meaning

00 No error occurred.

04 Busy.

08 Relative line number is too large.
ocC Invalid text code.

10 Invalid use of ONLTST macro.

14 Line error at OPEN time.



OPEN Macro Instruction

The OPEN macro prepares communication line
groups for use and executes, when applica-
ble, any required channel programs.

A line group must be opened before any
message can be sent or received over any
line in the group and before buffers from
the associated buffer pool are obtained for
that line group. In certain cases there is
a line delay before transmission can occur
on the line. In such cases, a message
indicating this line delay is written on
the Operator's Console.

For the local 2260 and local 3270, the
OPEN macro instruction prepares for use the
devices specified in the LINELST operand of
the DTFBT. It erases the printer buffer if
the device is a printer. It erases the
local 2260 or 3270 display station buffer
and unlocks the keyboard of a local 3270.

r ) |
| Name Operation|Operands {
L - |
v 1
| [symboll| OPEN { {dtfname—symbol,}... |
| i | (r) |
L L L []
dtfname

specifies the symbolic name of the
DTFBT macro instruction associated
with the line group to be opened.
Several line groups may be opened with
a single OPEN macro by entering their
DTFBT names as operands. If more than
one DTFBT is specified, both symbols
and register notation may appear in
the operand field. For example, if

_the user wishes to open DTFBT1,
DTFBT2, DTFBT3, and DTFBT4, he might
code:

STEP1 OPEN DTFBT1, (2), (3) ,DTFBT4

In this case, register 2 would have
been loaded with the address of DTFBT2
and register 3 with the address of
DTFBT3 prior to issuing the OPEN
macro. This macro instruction can be
used to open other types of files. As
many as 16 files may be specified in a
single OPEN macro instruction.

READ Macro Instruction

A READ macro instruction (Figure 10) is
issued by the problem program whenever
transmission from a device is required and/
or the user desires to reserve and initial-
ize a DECB. Various options are permitted,
not all of which apply to every device
supported.

Figure 15 at the end of this section
lists the READ options available for each
device. In the Device Dependent Considera-
tions sections, further information on spe-
cific implementation of the READ options is
detailed for each supported device.

decb
specifies the address of the DECB
associated with the line. The user is
permitted to load a specified register
with the address of the DECB prior to
issuing a READ only when MF=E is used.

Note: With a local 3270, the DECB
specified must be associated with the

g —

Note: The parentheses around area,auxarea and length,auxlength should be coded only
if both operands of the pair are coded.

r ) T 1
| Name | Operation| Operands |
L 1. L i |
T a

i [symboll| READ I decb-symbol ,optype—code,[dtfbt—symbol], |
| | | (r) (r) |
| | | (&8 |
| | | |
| | | area-relexp auxarea-relexp |
i | | (r) p (x) ‘ |
I l l !S' i lsl l
| | | . |
| | | length-absexp auxl ength-absexp ’ |
| | | (r) v (n) . |
| | | _ |
| | | entry-relexp rln-absexp |
| | | (r) y (r) . |
| | | ‘s’ |
| | | |
| | | [ ={L}] ]
| | | E |
1 1 4 J
v 1
| |
|

(]

Figure 10.

Format of READ Macro Instruction
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optype

same DTFBT in each READ macro
instruction.

specifies the specific READ option
(TI, TT, TIR, etc.). See Figure 15
for start-stop devices and the device-
dependent section for individual BSC
devices.

dtfbt

area

for the line group.‘

specifies the address of the first
byte of the input area used to receive
the message. If 'S' (apostrophes are
mandatory) is coded, BTAM reads the
message into the buffers of the buffer
pool associated with the line group.
For the local 2260 and local 3270,
only one buffer will be supplied.

Note: On completion of a READ opera-
tion with area 'S' specified, the
problem program should check bit 6 of
the Flag byte to see if there are
unreleased buffers not used. If this
bit is on, the last 3 bytes of the ECB
contain the address of the first buff-
er not used by the problem program in
the READ operation. The problem pro-
gram should release the unused buffers
to the buffer pool with a RELBUF
macro.

auxarea

if optype is TTL or TPL, this operand
specifies.the address of the first
byte containing the leading graphics.
See the BSC Channel Programs section
for the Read Ccontinue with ILeading
Graphics (TTL) instruction to obtain a
description of using leading graphics.

Note: An "S' coded for auxarea in
this case has no meaning.

length

specifies the maximum number of bytes
in the expected message. . (This
operand is used to determine the maxi-
mum of buffers needed when area is
coded *S'. If possible, unused buff-
ers are returned to the buffer pool if
the READ completes normally. If an
error is posted on a READ operation
using buffers, the user must return
the acquired buffers by a RELBUF macro
instruction before retrying the opera-
tion. See note above.)

Note: Specialized use of this operand
for World Trade telegraph terminals is
discussed in the Device Dependent Con-
siderations sections.
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auxlength

specifies the number of leading gra-
phics to be transmitted to the remote
terminal. The number may not exceed
seven. This operand must be used in
conjunction with the auxarea operand.

Note: Area refers to an input field,
while auxarea refers to an output
field. Length refers to the number of
bytes in the input field and auxlength '
refers to the number of bytes in the
output field. For a WRITE macro this
is reversed. (See the description of
the DECB extension for WRITE.)

entry

specifies for:

1. A nonswitched line (OPENLST,
WRAPLST, SSALST, or SSAWLST), the
address of an entry within the
terminal list.

2. A switched line (DIALST), the
address of the beginning of the
terminal list at initial contact
time and an entry afterwards.

3. Binary synchronous applications
(DIALST, AUTOLST, AUTOWLST, SWLST,
IDLST), Audio Units, or World
Trade telegraph terminals (IDLST),
an appropriate address as speci-
fied for the specific remote
device in the Device Dependent
Considerations section. The *'S*
option has a special use (see
Figure 38) in READ Continue for
CPU-to-CPU Dial. If relexp or (r)
is coded, the address specified is
placed in the "entry field" of the
DECB and also in the "polling
pointer™ of the DECB.

4, The local 3270 when READ Modified
from Position (TMP) or READ Buffer
from Position (TBP) is issued, the
address of a data area containing
the position in the device buffer
from which the read operation is
to begin. (See "IBM 3270 Informa-
tion Display System (Local)" in
the general section "Local Device-
Dependent Considerations.")

Note: The entry operand must be
coded for all initial operations
except for the 2260 and the local
3270. It is not used for the 2260
.or for the local 3270 (except for
READ TMP or READ TBP) and must be
coded with consecutive commas.

specifies the relative line number
within the line group. (Range 0-198
inclusive. Default: X'FF'.) Details



of the specialized use of this operand
for the local 2260 and local 3270 are
discussed in the device-dependent sec-
tion. At the completion of a READ for
the local 2260 and local 3270, the rln
for the display station from which
data has been read is placed in the
low-order byte of the DECB polling
pointer field.

MF
see the "Creation of a DECB" section.

Return Codes: The return codes for a READ
macro instruction are shown below. For a
detailed description of return codes, see
Posted Error Information in the "Assembly
Considerations®™ section.

Hex
Code Meaning
00 No error has occurred.
o4 Busy.
08 Invalid relative line number
oc Invalid type code.
10 All of the skip bits are on.
14 Line error at OPEN.

18 No buffers.
1c No buffer pool..

20 No buffer management.

24 BSC usage count cxceeded limit.

28 For local 3270 only. Printer
busy.

2C For local 3270 only. No SBA
order in area pointed to by
entry operand.

30 For local 3270 only. Buffer
contents unreliable.
34 For local 3270 only. Device

under OLTEP control.

RELBUF (Release Buffer) Macro Instruction

The RELBUF macro instruction permits the
user to return to the buffer pool of the
line group one or more buffers that are no
longer required.

] - ) : L]
| Name | Operation|Operands
1 e

-

[symbol]iRELBUF | (dtfbt-symbol
| . (1)
i 1)
L

1

1 [ ()
| {

L L

b e e s i, S aud

dtfbt
specifies the address of the DTFBT
table in which the buffer pool is
defined, via the DTFBT operand BUFCB.

(x)
specifies the register containing the
address of the first buffer in the
chain of buffers to be returned to the
buffer pool. All buffers to be
returned to the buffer pool must be
forward chained. If the user has

altered the normal BTAM chaining, he
must place in bytes 9 through 11 of
each buffer the address of the next
one in the chain. The last buffer in
the chain to be returned must contain
zeros in bytes 9 through 11.

Return Codes: The return codes for a
RELBUF macro instruction are shown below.
For a detailed description of return codes,
see Posted Error Information in the
"Assembly Considerations®™ section.

Hex
Code Meaning
00 No error has occurred.

oy Partially performed. Some, but
not all, of the buffers
specified have been returned to
the buffer pool.

08 Not available. None of the
buffers specified has been
returned to the buffer pool.

oc No pool. The DTFBT specified
does not contain the address
of a buffer pool.

10 No buffer management. The BTMOD
macro did not specify either
BUFFER=REQREL or BUFFER=YES.

REQBUF (Request Buffer) Macro Instruction

The REQBUF macro instruction permits the
user to obtain buffers from the buffer pool
of the line group. (See the section on
Buffering for more details on buffers.)

T T
Name |Operation|Operands
i 4

1 ]
[symbol 1| REQBUF | (dtfbt-symbol
(r) . (D)
(1)
count-absexp
. () ]
[

oo o e S . s S Y e oy
e e e e s e
.
S TSE Ny yae——

dtfbt
specifies the address of the DTFBT
table in which the buffer pool is
defined, via the DTFBT operand BUFCB.

(r)
specifies the register in which the
address of the first buffer in the
chain is to be returned by BTAM to the
problem program.

count :
specifies the number (1-255) of buff-
ers requested. If the count operand
is omitted, one buffer is assigned.

Note: A buffer pool must have been pre-
viously assigned to the DTFBT and the DTFBT
must be open. Buffers should be returned
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to the pool by the RELBUF macro instruction

when the user has finished using them.

Return Codes: The return codes for a
REQBUF macro instruction are shown below.
For a detailed description of return codes,
see Posted Error Information in the
"Assembly Considerations"™ section.

Hex
Code Meaning
00 No error has occurred.
o4 Partially performed. Some,
but not all, of the buffers
requested have been provided to
the user.
08 Not available. None of the

buffers requested has been
provided to the user.

oc No pool. The DTFBT specified
does not contain the address
of a buffer pool.

10 No buffer management. The BTMOD
macro did not specify either
BUFFER=REQREL or BUFFER=YES.

RESETPIL Macro Instruction

The RESETPL macro instruction provides the
problem program with the facility to:

1. Inferrupt a polling sequence.

2. Terminate a Prepare command (2740,
BSC, or WTTA).

3. Free a line for which an Enable com-
mand was issued but not completed (no
call was received). ,

4. Terminate a wraparound Auto Poll
sequence.

5. Free for other operations a local 2260
or local 3270 DTFBT for which a READ
Initial or, for a local 2260, READ
Short has been requested through the
indicated DECB, but for which no
response has been received.

g
B

T Ll
| Operation|Operands
4 4

{symbol1 | RESETPL IT%decb- symbol}
(x)
(1)
,INLINEF{N_Q }]
YES

o o e e e e P e
b — s
fo ——
R e e

decb
specifies the address of the DECB
associated with the 1line.

INLINE
specifies that RESETPL in BTMOD will
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be used rather than transient RESETPL
Logic.

Note 1: INLINE=YES must not be used
with a DOS STXIT routine.

Note 2: It is suggested that a WAIT
be issued after issuing a RESETPL.
This will ensure that any outstanding
ECBs will be properly posted.

Return Codes: The return codes for the
RESETPL macro instruction are shown below.
For a detailed description of return codes,
see Posted Error Information in the
"Assembly Considerations" section.

Hex
Code Meaning
00 RESETPL (Reset Poll Logic) is
included in the BTMOD macro.
04 No RESETPL logic is included

in the BTMOD macro.

RMSRTAB (Recovery Management Support
Recording Table) Macro Instruction

The RMSRTAB macro instruction generates and
initializes 20-byte tables called RMSR
tables, in which RMSR logic in the BTAM
logic module keeps count of transmissions
and certain erroxrs. These counts are kept
optionally by line or by terminal for all
nonswitched multipoint devices, and by line
for all switched or leased-line devices.
The error count is incremented each time
any of these errors occurs: unit exception
on Write; time out on Prepare and nontext
Read; time out on Dial, Disable, and
Enable; intervention required; overrun; bus
out check on Write and Dial; bus out check
at initial selection; data check on Write;
data check on Read; data check on Poll;
parity error for 2740 M2; VRC error for
2740 M2; electronic failure for 2740 M2;
and Selectric failure for 2740 M2.

Transmissions and errors are each kept
in a one-byte counter. When either counter
reaches its threshold (255 for transmis-
sions, 15 for errors), the count informa-
tion is passed to the Supervisor for updat-
ing the system recorder file, IJSYSRC. All
counters will be expanded into two-byte
counters on the disk. The disk counters
can be displayed between jobs by executing
the DOS EREP program, that is, by entering
// EXEC EREP. All counters will then be
displayed on the printer. See Appendix H
for more detailed information.

L3 L)
| Operation}Operands

r
| Name
! N ]

L} ]
symbOl | RMSRTAB |[nlines-absexpl, (pchars
| | -absexp,...)]

4 4

o o e oy
b e e ey e o




nlines
specifies the number of lines asso-
ciated with this line group (DTFBT).
From 1 to 99 lines are allowed using
‘the D assembler and from 1 to 199
using the F assembler. This operand
must be coded.

pchars
: specifies the hexadecimal representa-
tion of the polling or addressing
characters for each terminal on which.
statistics are to be kept. Omitting
this parameter indicates that statis-
tics are to be kept by line. This
operand must not be coded for switched
or nonswitched point-to-point lines.
The pchars entries must be identical
to the DFTRMLST entries for selected
terminals.

SDRTAB (Statistical Data Recorder Table)
Macro Instruction

The SDRTAB macro instruction has been
replaced by the RMSRTAB macro instruction;
see the RMSRTAB macro instruction in this
section. Note, however, that application
programs presently using the SDRTAB macro
instruction 4o not have to be rewritten; an
RMSR table will be generated and RMSR pio=
cessing will be performed by BTAM. See
Appendix H, "RMSR in BTAM."

TRNSLATE (Translate) Macro Instruction

The TRNSLATE macro instruction provides the
user with the facility to translate charac-
ters from EBCDIC to another transmission
code or from the transmission code to
EBCDIC. In order to use the TRNSLATE
macro, however, the user must have coded
TRANSL=YES in the BTMOD macro instruction
issued for his program.

T R} T 1J
| Name | Opexration]Operands |
t t + 1
{ [symbol1l | TRNSLATE |{dtfbt—symbol} . {
| | | (x) !
| | | (&3 |
| | |{table—code } P |
| | | (x) |
| | l{area-relexp} ‘ |
| | (x) |
| | | (Length-absexp |
| | | (x) |
1 | | (0) |
| | | '8’ |
1 L. L d

dtfbt
specifies the address of the DTFBT for
the line group.

table :
specifies the address of the transla-
tion table to be used. If a DOS BTAM

table is to be used, the user must
code the name of the appropriate table
as given in Figure 11 (RSCI, SSCI,
etc.). The user is permitted to use
register notation, in which case he
must load the address of the table
into the specified register before
issuing the TRNSLATE macro. If the
address of a user-~defined translation
table is specified, that table must
have been formatted by the user
according to the requirements of the
System/370 Translate (TR) instruction
(See IBM System/370 Principles of
Operxation, GA22-7000).

area
specifies the address of the first
byte of the area containing the char-
acters to be translated.

length

specifies the number of bytes to be
translated. Any decimal number 1-
32767 or equivalent absolute expres-
sion is allowable. If the "length"
operand is coded 'S' (apostrophes man-
datory), then the "area" operand is
assumed to point to the first buffer
of a chain of buffers. All the data
characters in the buffers of the chain
will be translated. Register notation
is permitted, provided the user loads
the specified register with the binary
value of the length before issuing the
TRNSLATE macro. If the specified
register contains binary zero, BTAM
interprets this to mean the same as a
coded 's‘.

Return Codes: The return codes for the
TRNSIATE macro instruction are shown below.
For a detailed description of return codes,
see Posted Error Information in the
"Assembly Considerations™ section.

Hex
Ccode Meaning

00 No error occurred.

01 The length operand indicated
buffers but the associated DTFBT
was not open.

(Return code is given only if

, CANCEL=NO appeared in BTMOD.)

0y TRANSL=NO was coded in BTMOD.

08 The length operand indicated

buffers, but no buffer pool is
associated with the DTFBT.

TWAIT Macro Instruction

The TWAIT macro instruction relinquishes
control of the CPU when the problem program
must wait for the completion of one of a
number of events before further processing
can be done. (See the Note for WAIT.)
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TERMTST

L) 1 LE - 1

| Name | Operation|Operands T specifies that the online .terminal

} ¢ + 4 test facility will be provided. If

| [symboll| TWAIT | (x), [TERMTST,] | this operand is omitted, the facility

| | | | will not be provided. If this operand

| | | ECBLIST= (relexp | is coded and the terminal test logic

I | | { (r) } | is not included in the BTAM module, a

L i L 4 return code of 04 is placed in regist-

er 15.

(r) If TWAIT is specified for a device
this user-specified register contains that is not supported by the TERMTST
the address of the ECB posted as com- facility, a test request for that
‘'plete when the TWAIT is satisfied. device will be ignored.

(An ECB consists of the first four
bytes of a DECB.) ECBLIST
specifies the address of the user-

r 1

| Table Name Type of Conversion . Type of Terminal |

| |
| For incoming messages: |

] ‘ - |

| RC30 1030 Ccode to EBCDIC IBM 1030 |

| RC60 1060 Code to EBCDIC IBM 1060 |
| RC50 Note 1 1050 Code to EBCDIC IBM 1050 |
| RC40 Note 1 2740 Code to EBCDIC IBM 2740 |
| RF50 Note 1 1050 Code to EBCDIC IBM 1050 |
| RF40 Note 1 2740 Code to EBCDIC IBM 2740 |
| RASA Note 2 USASCII Code to EBCDIC Binary Synchronous |
| RSCI Note 3 USASCII Code to EBCDIC IBM 2848 |
| RCT1 . Baudot Code to EBCDIC ' WU 33/35,WU115A |
| RCT2 TWX Code to EBCDIC WU 33735 |
| RC80 6~Bit TRANSCODE to EBCDIC IBM 2780 |
| RCTW 5-Bit International Telegraph Alphabet © WTTA |
i No. 2 to EBCDIC . I
| RCT3 5-Bit Figure Protected Code WTTA ]
| ZSC3 to EBCDIC |
| : |
| For outgoing messages: |
| |
| sD30 EBCDIC to 1030 Code IBM 1030 |
| SDb60 EBCDIC to 1060 Code : IBM 1060 |
| SD50 EBCDIC to 1050 Code IBM 1050 |
| Sb4o EBCDIC to 2740 Code IBM 2740 |
| SASA Note 2 EBCDIC to USASCII Code Binary Synchronous |
| Sscx Note 3 EBCDIC to USASCII Code IBM 2848 |
| scTi EBCDIC to Baudot Code ATET 83B3,WU115A |
| scT2 EBCDIC to TWX Code , WU 33/35 |
| sbso EBCDIC to 6-Bit TRANSCODE IBM 2780 |
| SCTW EBCDIC to 5-Bit International Telegraph WTTA |
| Alphabet No. 2 |
| sCcT3" EBCDIC to 5-Bit WTTA |
| Figure Protected |

I Code ZsC3 I

[ . ]

T 1

| Note 1: The RF50 (or RF40) translation table converts lowercase alphabetic charac- |

| ters from 1050 (or 2740) code to their uppercase EBCDIC equivalents. The RC50 (or |
| RC40) translation table converts lowercase 1050 (or 2740) code to lowercase EBCDIC. |
| : |
| Note 2: The RASA and SASA translation tables are used for binary synchronous |
| communication. |

| : I

| Note 3: The RSCI and SSCI translation tables are used with the 2848 when it is |

| attached to a 2701 via IBM Terminal Control Type III. ' |

L ]

Figure 11. Code Translation Tables Provided by BTAM
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created list of ECB addresses repre-
senting events awaiting completion.
Each entry in the list is a fullword
containing an address in the low-order
three bytes. Because the list is of
variable length, the high-order bit
(0-bit) of each fullword entry must be
set to zero except that of the last
entry. The high-order bit of the last
fullword entry must be set to one to
identify the entry as the last in the
list. If (r) is coded, the register
specified must not be the register
used for the first operand.

Note 1: The problem program must not be
using register 1 at the time the TWAIT
macro is issued.

Note 2: If the problem program issues a
TWAIT using the same ECBLIST used by a pre-
viously completed TWAIT, the completion
code of the ECB that has already been post-
ed complete should be zeroed before issuing
another READ or following the TWAIT. This
will prevent the possibility of satisfying
the TWAIT by a previously posted completion
code.

The TWAIT macro instruction is similar
to the WAIT macro instruction except that:

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

e The address of the ECB that was posted
complete is returned to the user in the
register specified (as the first
operand of TWAIT).

e The ECB keyword is not used in TWAIT;
the ECBLIST keyword is required.

e The online terminal test facility is
provided if TERMTST is coded in the
TWAIT macro (for IBM 1030, 1050, 1060,
2740, the remote 2848, the local 3270,
and all binmary synchronous devices).

Return Codes: The return codes for the
TWAIT macro instruction are shown below.
For a detailed description of return codes,
see Posted Exrror Information in the
"Assembly Considerations" section.

Hex
Code Meaning
00 No error has occurred.

oy TERMIST was coded in TWAIT but
the terminal test logic was
not included in the BTAM
logic module.

WAIT Macro Instruction

The WAIT macro instruction relinquishes
control of the CPU when the problem program

has no further processing to do and must
wait for the completion of one or more
events.

Using the WAIT macro instruction for
multiple reads or writes gives the user a
means of overlapping input-output opera-
tions, thus achieving maximum utilization
of system resources. Register 1 contains
the address of a location in BTMOD that has
the address of the last ECB that completed.

Note: The user is cautioned about issuing
a WAIT for a channel program which includes
channel commands that do not time-out.
Commands such as Enable, Prepare and Poll
(when polling terminals which have nothing
to send and a wraparound list is being
used) might not complete in a reasonable
time period.

|} 1 ] 1
| Name iOperation|Operands |
L L L - J
) T T 1
| [symbol] {WAIT | [count-absexp, |
| | | (), |
| | | 0), |
| | | , |
| | I feymbo1} ) |
\ ! IVRCBR=¢ (1) |
| | I (D) |
| | | relexp |
| i | ECBLIST={ (r) ]
| | | (1) |
L L (1 J
count

specifies the number of events among
the events referred to by the ECB or
ECBLIST operand that must be posted
complete before the WAIT macro is
satisfied. If the count operand is
omitted, 1 is assumed. :

ECB
specifies the address of an Event Con-
trol Block (ECB) representing a single
event to be posted complete before
processing by. the problem program can
continue. (An ECB consists of the
first four bytes of a DECB.)

ECBLIST
specifies the address of a variable-
length list containing fullword
entries, with each fullword entry con-
taining the address of an event con-
trol block in the low-order three
bytes. Each event control block
pointed to represents an event await-
ing completion. In this list of ECB
addresses the high-order bit (0-bit)
of each fullword entry except the last
in the list must be zero. In the last
entry in the list, the user must set
the 0-bit in the high-order byte of
the entry to one.
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Name Operation Operand

[symboll

WRITE {decb-symbol

(1)

(r)

L

>L. ISI

(r)

[entry-relexp
lsl [

"5}

e e e s e e e e e e e s e s e e )
o e s S e T s s, e s S i, = . e s S e o]

|
|
|
I
|
|
]
|
|
|
|
I
|
|
|
l
1

(r) },optype-code,[dtfbt—symbol],
<_area-relexp],[auxarea—relexp]);
(r)

length-absexp
(r) ,[auxlength—absexp]),
| (xr)

, rln-absexp],
(r)

(r)

Note:

P — —

The parentheses around area,auxareavand length,auxlength should be coded only
if both operands of the pair are coded.

b s e cali o s, — e, e, e e, B e, T s e e, . e, S s, iy e gl

Figure 12.

WRITE Macro Instruction

A WRITE macro instruction (Figure 12) is
issued by the problem program whenever
transmission to a device is required and/or

the user wishes to reserve and initialize a,

DECB. Figure 15 at the end of this section
lists the various WRITE options. ‘Specific
implementation of these options for each
device is discussed in. the Device-Dependent
Considerations.

decb
specifies the address of the DECB
associated with the line. The user is
permitted to load a specified register
with the address of the DECB prior to
issuing a WRITE macro instruction.

Note: With a local 3270, the DECB
specified must be associated with the
same DTFBT in each WRITE macro
instruction.

optype
specifies the option (TI, TT, TIR
etc). See Figure 15 for start-stop
devices and the device-dependent
section for individual BSC devices.

dtfbt
specifies the address of the DTFBT
table for the line group.

area
specifies the address of the first
byte of the output area used to send
the message or the address of the
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first buffer in a chain of buffers.
For WRITE TCO, this operand is the
address of the first byte of the input
area for the invited response from the
2760 Optical Image Unit. This operand
is ignored for WRITE TIO.

auxarea
for conversational type macros and for
Write Inquiry this parameter specifies
the address of the first byte of the
input area used to receive the re-
sponse, If 'S' (apostrophes are
mandatory) is coded, BTAM reads the
response into buffers.  In this case,
auxlength must specify the maximum
length of the expected response.
performs the buffering in the same
manner as discussed for the READ macro
instruction when the area is coded as
'S' in that macro. The only exception
is that the address of the first buf-
fer (into which the received message
is read) is placed in the auxarea
field of the DECB extension rather
than into the area field of the DECB.

BTAM

length
specifies the number of bytes in the
outgoing message. ‘If this operand is
coded 'S' (apostrophes are mandatory),
BTAM is to write a chain of buffers.
The address of the first buffer in
this case is specified in the area
operand. It is the responsibility of
the user to chain the buffers forward
if the normal BTAM chaining is
altered. When 'S' is coded, BTAM



generates the Write data CCW in the
buffers and the remainder of the
channel program in the LCB (except

for the local 2260 or local 3270).

One Write CCW is set up in each buffer
to write out the contents of the
buffer. BTAM places in the count
field of each Write CCW except the
last a value equal to the buffer size
minus 12. If the user has not sup-
plied a count for the last buffer (see
below), BTAM also places a value equal
to the buffer size minus 12 in the las
Write CCW. Then, by use of data
chaining and TIC commands, the con-
tents of the full chain of buffers are
transmitted. Normally, an end char-
acter appearing in the last buffer wil
terminate the write operation even if
the count in the last Write command
has not been exhausted.

A special technique (not applicable
to the local 2260 or local 3270) must
be employed for those cases when no
end character appears in the last
buffer and the user does not wish to
transmit the full contents of the last
buffer in the chain. After getting
,,,,,
REQBUF, the user should place in bytes
6-7 (the 7th and 8th physical bytes)
of the last buffer in the chain the
exact count of data characters to be
transmitted from this buffer. This
should be done by a Store Halfword
(STH) instruction to avoid modifying
the neighboring bytes, which are
initialized by BTAM. After adjusting
the count in the last buffer, the user
can then issue a WRITE macro with
length coded as 'S'. This technique
i1s useful when writing from buffers
using one of the BSC transparent-WRITE
macros. It is also convenient when
writing from buffers to a TWX 33/35
(no end character is used). The same
technique can be employed for a
message-switching application where
the user wants to write out from
buffers just filled from a previous
READ macro. (See the section on
Buffering for details.)

For the local 2260 and local 3270, the
message must be contained entirely
within one buffer.

For WRITE TCO, this operand is the
length of the input area for the
invited response from the 2760 Optical
Image Unit. This operand is ignored
for WRITE TIO.

auxlength
specifies the number of bytes in the
message being received.

entry

specifies for:

1. A 7770 Audio Response Unit (this
operand will be used only for
WRITE Invitational and WRITE Con-
versational), the address of the
first byte of the input area. 1In
that case, the length of the input
area will be taken from the MSGL
operand in the DTFBT macro
instruction.

t
2, A nonswitched line (OPENLST), the
address of an entry in the termi-
nal list. For the 2760 Optical
Image Unit on a 2740C, the address
1 of the first of the user's three

frame-change control characters,
which may be set up by assembler
language, DFTRMLST OPENLST, or
execution.

A switched line (DIALST, IDLST,
and SWLST), the address of the
beginning of the terminal list at
initial contact time and of an
entry afterwards. The address
specified is placed in the entry
field of the DECB. For the 2760
Optical Image Unit.on a 2740DC,
the address of a DFTRMLST DIALST
specifying as the list-entry (fol-
lowing the dial characters) the
three frame-change characters,
when the optype is TIO. On WRITE
TCO, the address of the first of
the frame-change characters.

Binary synchronous applications
(DIALST, IDLST, OPENLST, and
SWLST), an address as specified
for the particular device in the -
"BSC Device-Dependent Considera-
tions" section. Special usage is
made of this operand by the
Conversational-type WRITEs. In
addition, the 'S' form may be used
for retrying an ID verification
procedure when an error occurs,
without redialing (see the "ID
Verification Procedures" section
under "System/370 to System/370
Dial"). The address specified is
placed in the "entry field" of the
DECB. For the binary synchronous
support it is also placed in the
"address pointer" of the DECB.

Note: The entry operand must be coded
for all initial operations unless the
device is a-local 2260 or local 3270.
For local 2260 and local 3270 write
operations, the entry operand must be
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omitted (by coding consecutive
commas) .

rln
specifies the relative line number
within the line group. (Range: 0-198
inclusive. Default: X'FF'.) For the
local 2260 and local 3270, this
operand specifies the terminal device
(the relative position in the DTFBT of
the LCB for the display station or
printer) to which BTAM will write.

MF
see the Creation of a DECB section.

Programming Notes

Execution of a READ, WRITE, or CONTROL
macro instruction causes control to be
passed to a BTAM routine that constructs
channel programs. If no invalid conditions
are detected, a channel program will be
generated for the requested 1/0 operation,
and control will be passed to the DOS
supervisor for execution. Once the channel
program has been started, control will be
returned to the user's problem program with
a return code of zero in register 15 and
the condition code set to zero.

The I/O operation proceeds asynchronous-
ly with respect to the user's problem pro-
gram execution. When the problem program
wishes to continue processing only after
the 1/0 operation has completed, a WAIT or
TWAIT macro instruction may be issued.

If, as a result of a READ, WRITE, or
CONTROL macro instruction, control is
returned to the problem program with a non-
zero return code, no 1I/0 operation was
started. Therefore, the problem program
must not issue a WAIT or TWAIT macro
instruction (the program would enter a per-
manent wait state). See the Device Depen-
dent Considerations sections for more
information on the special aspects of the
READ macro instruction.

If the problem programmer intends to use
the 'S' option for the entry operand in the
READ Initial (TI) macro instruction, he
must ensure that the polling list address
is placed in the polling pointer field of
the data event control block before the
first execution of the READ Initial (TI)
macro instruction. Once the polling point-
er has been initialized, the 'S' option for
the entry operand may be used freely
because the polling pointer is preserved
across write operations. Figures 13 and 14
show how various conditions affect the
entry field, polling pointer, and address
pointer in the DECB.

A Read/Write sequence on a switched net-
work must always be terminated by a macro
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instruction that disconnects the line.
This may be a Read or Write macro instruc-
tion specified with the reset option, a
WRITE Positive Acknowledgment (TA), or a
WRITE Negative Acknowledgment (TN).

The switched network user should issue a
WRITE TA or a WRITE TN at the beginning of
his program to reset the line.

When a READ or WRITE macro instruction
specifies "reset at completion" (TIR, TTR,
TPR, or TVR) for a switched line, BTAM dis-
connects the line only if no error condi-
tion occurs during the execution of the
basic channel program. Thus, the problem
program may attempt retransmission without
reestablishing the line connection. If the
pProblem program elects not to attempt
retransmission, the WRITE Negative Acknowl-
edgment macro instruction (optype: TN) may
be executed to perform the disconnect
function.

When a READ or WRITE macro instruction
is specified with the "Lock Option" (TIL,
TOL, TBL, TLL, or TSL) for a local 2260,
the manual entry keyboard retains the same
locked or unlocked status that existed at
the beginning of the execution of the
operation requested by the macro instruc-
tion. If the keyboard is unlocked prior to
the execution, the keyboard will be
unlocked at the completion of the opera-
tion. A keyboard that is locked prior to
the execution will remain locked at the
completion; this prevents further operator
entry until the ERASE key or the RESTORE
key is depressed or until a BTAM macro
instruction without the Lock option is
issued.

Return Codes: The return codes for a WRITE
macro instruction are shown below. For a
detailed description of return codes, see
Posted Error Information in the "Assembly
Considerations"™ section.

Hex
Code Meaning
00 No error has occurred.
o4 Busy.
08 Invalid relative line number.
oc Invalid type code.
10 All of the skip bits are on.
14 Line error at OPEN.
18 No buffers.
icC No buffer pool.
20 No buffer management.
24 BSC usage count exceeded limit.
28 For local 3270 only. Printer
busy.
2C For local 3270 only. No SBA

order in area pointed to by
entry operand.

30 For local 3270 only. Terminal
buffer contents unreliable.



34 For local 3270 only.

under OLTEP control.

Device

EOT is recognized by the start-stop con-
trol unit (2701, 2702, 2703) and sets the
control unit in control mode, but the Write
command is not terminated. The Write com-
mand terminates when the residual count
reaches zero. If the characters. are not
part of the character set recognized by the
terminal adapter (2701) or the terminal

check is set in the sense byte. For
instance, X'00' will bring this condition.
Therefore, it is safe to set the buffer
area to a printable character for the
device at the begining of the problem
program.

When a WRITE macro instruction specifies
"reset at completion®™ for a nonswitched
line, the EOT sequence will be transmitted
only if no error condition occurs during

control (2702,

2703),

unit check with data

execution of the basic channel program.

r T H h
| Situation | Entry Field | Polling Pointer |
¢ + { 4
| READ macro expansion: | Absolute address of the | Absolute address of the |
| entry operand coded as | entry specified by the | entrxry specified by the |
| relexp or (r) | macro. | macro. |
b t + {
| READ macro expansion: | The address in the polling | Unchanged. |
| entry operand coded as 'S'.| pointer field of the DECB | |
{ | is moved into the entry | |
| | field. | |
b t t A
| Positive response to | Address of the entry con- | Address of the entry con- |
| polling. | taining the polling char- | taining the polling charac- |
| | acters of the sending | ters of the sending device. |
| | device. i |
F - 3 . {
| Negative response to poll- | Address of the entry con- | Address of the first non- i
| ing after a RESETPL macro | taining the polling char- | skipped (active) entry fol- |
| has terminated | acters of the last polled | lowing the entry containing |
| polling. | device. | the polling characters of |
| | | the last polled device. If |
| | | no active entry follows, |
i | | the address of the begin- |
| | | ning of the list is used |
| | | instead. |
b t t !
| Negative response to poll- | Address of the entry con- | Address of the beginning of |
| ing after the end of an | taining the polling char- | the list. |
| open list has been | acters of the last polled | |
| reached. | device. | |
L iy L J
Figure 13. Contents of the Entry Field and Polling Pointer

r T '
| Situation Entry Field | Address Pointer |
1 L A |
13 T R
| WRITE macro expansion. | Absolute value of the sym- | This field is ignored. |
i | bolic address specified in | |
| | the macro. | |
k + + 1
| Negative response to | Address of the entry. | Address of the entry. {
| addressing. | | |
k t + {
| Negative response to | Address of the first entry | Address of the entry that |
| multiaddressing. | in the list. | contains the addressing |
| | | characters of the device |
| | | that sent the negative |
| | | response. i
k + + 4
| Positive response to | Address of the first entry | Address of the last entry in|
| addressing/multiaddressing.| in the list. | the list. |
L 1 L y

Figure 14. Contents of the Entry Field and Address Pointer
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When a READ macro instruction involving
polling results in a message being
received, the polling pointer in the DECB
contains the address of the entry in the
polling list that was last polled.

Note: The polling pointer in the DECB is
not updated upon receiving a positive
response to polling using an Auto Poll
list. 1In this case the polling pointer
does not contain the address of the entry
in the polling list that was last polled.
Thus, the problem program may determine the
source of the message by inspecting the
contents of the polling list entry at that
address except when Auto Poll is used.

Note that the polling pointer in the DECB
is not modified by addressing operations.
If the 'S' .option for entry is coded in the
next READ to be executed, polling proceeds
with the device last polled. Thus, by fol-
lowing a successful READ macro with another
READ using the 'S' option for the entry
operand, the user accomplishes an exhaus-
tive polling of a device before proceeding
to poll the next device listed as an entry
in the same terminal list.

WORLD TRADE TELEGRAPH TERMINAL TRANSLATION
TABLES

Because the International Telegraph Alpha-
bet No. 2 and the Figure Protected Code
ZSC3 vary with countries, tables RCTW,
RCT3, SCTW, and SCT3 may not fit a user's
application. Therefore, four macro
instructions are provided to modify these
tables when necessary, and thus produce new
tables to be used by the TRNSLATE macro
instruction. These four macro instructions
are: TRSRCTW, TRSRCT3, TRSSCTW, and
TRSSCT3.

TRSRCTW and TRSRCT3 Macro Instructions

.The format of these macro instructions is:

TRSRCT3 .
specifies that table RCT3 is to be
modified and assembled.

Fx=hexchar
specifies a modification to the table
concerned.

F
means figures shift.

X
represents the number of the code com-
bination to be translated. (See
Appendix I.)

hexchar
is the hexadecimal representation of
this character in EBCDIC.

For TRSRCTW, the permissible values of
"x" are: 1, 2, 3, 6, 7, 8, 10 through
14, 19, 22, 24, 26, and 32.

For TRSRCT3, the permissible values of
"x" are: 1, 5, 8, 9, 11, 12, 14, 15,
17 through 20, 22, 24, 26, and 32.

Example: If a terminal uses 5-bit Interna-
tional Telegraph Alphabet No. 2, combina-
tion 6 in figures shift representing the %
character does not exist in table RCTW.
Therefore, the user will create the
required WITA translation table by writing:

TRSRCTW F6=6C

where 6C is the hexadecimal representation
of the EBCDIC % character.

TRSSCTW and TRSSCT3 Macro  Instructions

The format of these macro instructions is:

L] k]
Name |Operation|Operand
I 1

R

is the name of the translation table

¥ ]
symbol|{TRSSCTW |Xyy=FX, ...
r T T e T t -—+
|Name |Operation|Operand | | symbol | TRSSCT3 | Xyy=FX,...
i 4 1 3 L L . y
v T T B K
| symbol | TRSRCTW |Fx=hexchar,... |
¢ + + 4 symbol
! !

L LB
symbol |TRSRCT3 |Fx=hexchar,...
L 4

symbol
is the name of the translation table
used in the TRNSLATE macro instruction
~and consists of 1-8 characters. If
"symbol®™ is omitted, the name of the
translation table is either IJLRCTW or
IJLRCT3.

TRSRCTW

specifies that-table RCTW is to be
modified and assembled.
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used in the TRNSLATE macro instruction
and consists of 1-8 characters. If
"symbol"™ is omitted, the name of the
translation table is either IJLSCTW or
IJLSCT3. )

TRSSCTW

specifies that table SCTW is to be
modified and assembled.

TRSSCT3

specifies that table SCT3 is to be
modified and assembled.



Xyy=Fx
specifies a modification to the table
concerned.

Yy
is the hexadecimal representation of

the EBCDIC character to be translated.

is the number of the code combination
to be translated.

means figures shift.

The permissible values of "yy" are:
2A, 3F, 4A through 50, 5A through 61,
6A through 6F, 7A through 7F.

Example: If a terminal uses 5-bit Interna-
tional Telegraph Alphabet No. 2, and the
user wishes for the EBCDIC % character -
(X'6C"') to be translated to the ITA No. 2 %
character (code combination 6 in figures
shift), the required WITA translation table
is produced by writing:

TRSSCTW X6C=F6

In the same way, the user can decide that
the asterisk character (X'5C') is to be

sent as a % character. The required WTTA
translation table is produced by writing:

TRSSCIW X5C=F6

and if the user decides that both the %
character and the asterisk character are to
be sent as a % character, he will write:

TRSSCTW X6C=F6, X5C=F6

Note: One of the four macro instructions
above can be used to create several trans-
lation tables in the same program, provided
these tables are given different names.
This enables several terminals, using the
same codes but with differences in their
graphic arrangements, to operate in the
same installation.

r T LB L) T 1
| |TYPE] | Local|Locall
| option |Code| 7770| 2260 | 3270 |
L 1 1 1 L —q
r T T T T T

|READ Initial | T2 | X | X | X |
L 1 L 4 L ¥}
r . . 1] 1l 1 T 1
|READ Initial | | I | |
| with Lock | TIL| I X | |
1 4 1 4 1 J
[ 1 T T T 1
|READ Buffer | TB | i X | x |
1 - i i L i 3
F - T T T T 1
|READ Buffer | | | | |
| with Lock | TBL| I X | |
t i i 4+ 4 ]
r v T 1 T ]
| READ Buffer from | | | | |
| Position | TBP| | I x|
L i i 1 L 4
) . T T L) b 1
| READ Modified | ™™ | | | X |
L 4 4 N 4 4
T . T T 1 T 1
|READ Modified from | | | I |
| Position : | TMP| | I x |
L L I\ 4 L i ]
r ) 1 T T 1
|READ Short | TO | | x | |
L L 4 L i 4
r T T T T 1
|READ Short | | | | |
| with Lock | TOL| | X | |
L L [ 4 { J
[ 3 . T T ] T 1
|WRITE Initial fTr | x| x | x |
L } i 4 4 § |
; " N T T 1 T 1
|WRITE Initial i | | | |
| with Reset | TIRl X | | l
L L L 1 I 4
r e T T T T )
|WRITE Initial | | | | |
| with Lock | TIL| | x | |
L 1 i 4 1 4
T . . ] b ) L] T 1
|WRITE Invitational | TC | X | | |
[ . L 4 4 4 J
[ g A T T 1 T T
|WRITE Continue i T | X | | |
L 1 —d 1 L 4
r . T T 1 T 1
| WRITE Continue | | | | |
| with Reset | TTR| X | | |
L L 4 4 L § |
r T T T T 1
| WRITE ) | | | | |
| conversational | TV | X | | |
L L L 4+ 4 § |
r X T T ] T 1
|WRITE at Line | | | | |
| Address | TL | i X | |
i [} 1l i 4. g |
r N T T i T )
|WRITE at Line | | | | |
| Address with Lock | TLL| | X | |
L 1 1 4 4 4
r L) T 1 ) L
| WRITE Erase | Ts | D S |
L [l (1 4 N 4
r T T T T 1
|WRITE Erase | | | | |
| with Lock | TSL| | x| I
i L 4 4 i i |
1 3 T T T T B
|WRITE Unprotected | | | | |
| Erase | TUS| | I x|
L I} L + N o |
r T T T T T 1
| CONTROL Initial | T | X | | |
L 4 4 IR i J
T . T Rl T T 1
| CONTROL Disable | TD | X | | |
L L i L L J

Figure 15. READ/WRITE/CONTROL Options
(Part 1 of 2) -- Audio and
Local Devices
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OPTION Qg’gE 1030 1050 ]SgsigCh 1060 ;‘;25’*9 ?fgi gv/)s(s 2740* | WTTA
READ Initial Tl X X X X X X X 1 X
READ Initial with Reset TIR X X X X X 2
READ Continue TT X X X X X 3 X
READ Continue with Reset TTR X X X X 3
ot | :
etding Ackmowlodgment TTA 6
READ Conversational vV X X 4
READ Conversational with Reset TVR X X 4
READ Repeat TP X X X X X 3
READ Repeat with Reset TPR X X X X 3
READ Buffer B X
READ Skip TS X X X X X X X 1
WRITE Initial Ti X X X X X X X 1 X
WRITE Initial with Reset TIR X X X X X X X 1
WRITE Initial Optical TIO 6
WRITE Invitational Optical TCO 6
WRITE Continue T X X X X 3 X
WRITE Continue with Reset TTR X X X X 3
WRITE Conversational vV X X 5
WRITE Conversational with Reset TVR X X 5
WRITE Conversational Optical VO 6
WRITE at Line Address TL X
WRITE at Line Address with Reset | TLR X
WRITE Erase TS X
WRITE Erase with Reset TSR X
WRITE Break TB X
WRITE Positive Acknowledge TA X X X X X
WRITE Negative Acknowledge ™ X X X X X
1. All 2740
2. 2740 with C, D, DC, DT, DTC, 5C, OIU
3. With C,DC, DTC, SC, OlU
4. With D,DC,DT,DTC, OlU
5. With C,D,DC, DT, DTC, OlU
6. With C and 2760 OIU, or with D, C,and 2760 OIU
Figure 15. READ/WRITE/CONTROL Options (Part 2 of 2) —-- Start-Stop Devices




Use of the SEPASMB Operand

In a standard teleprocessing application
using BTAM, it may be desirable to assemble
separately and to catalog individually the
various logical components constituting the
total programmed support for the system
configuration. This technique has the
advantage that if one component (say, the
problem program) is to be reassembled and
cataloged, the others (for example, the
DTFBTs and the BTAM module) need not be.
For this reason, both the DTFBT and the
BTMOD macro instructions include the
SEPASMB keyword operand to give the user
this facility. '

To make effective use of the SEPASMB
operand, the user should be aware of the
following considerations:

i. If a BTAM macro is coded with SEPASMB=
YES, a CATALR librarian-control state-
ment is generated as the first output
record of the macro expansiom. FOT
this reason such a macro call should
appear normally as the first source
statement to be assembled. When
SEPASMB=YES is coded, no other macro
call should appear in the same
assembly.

Coding of SEPASMB=YES in the BTAM
macro also results in the creation of
a control section in the macro expan-
sion. The macro expansion does not
restore the user's control section
following the generated code because
it is presumed that a user's control
section has not been initiated. Other
source code included in the same
assembly will be included in the same
control section initiated by the BTAM
macro unless a named CSECT statement
follows the BTAM macro call.

2. If a SEPASMB=NO is coded in a BTAM
macro call, no CATALR statement is
generated. Such a macro call need not
appear as the first source statement
in an assembly. Any number of macro
calls with SEPASMB=NO may be included
in a single assembly.

Although the macro expansion also
creates a control section for SEPASMB=
NO, the control section preceding the
macro call is restored following the
macro expansion.

In abnormal usage (for example, when
assembling several DTFBT macro instructions

ASSEMBLY CONSIDERATIONS

together in order to share a buffer pool
and cataloging them as a single relocatable
library module), the operand must be coded
SEPASMB=NO or omitted in each of the macro
instructions. The user must prepare his
own CATALR statement to go with the object
deck from the single assembly. The catalog
name must be the same as the name of some
entry point or CSECT in the assembly, which
in turn must be the same as some name in an
EXTRN statement or V-type address constant
in the application program with which the
cataloged relocatable module is to be used.
This allows the linkage editor AUTOLINK
facility to locate the assembled DTFBT
module in the relocatable library.

Principles of BTAM Register Usage

Because the System/370 Disk Operating Sys-
tem does not permit the user to make free
use of registers 0, 1, 14, and 15, BTAM
does not preserve any user's values of
thece registers except the value placed in
register 14 by a linkage to BTMOD. BTAM
always preserves the user's values of reg-
isters 2-13,#* inclusive. However, BTMOD
requires the use of registers 1-15 as base
registers or DSECT registers. Consequent-
ly, BTMOD employs USING and DROP statements
involving these registers. This can cause
loss of user's program addressability if
BTMOD is introduced into the middle of the
user's assembly. This condition can be
avoided if the user does one of the
following:

e Assembles BTMOD separately, and cata-
logs it in the relocatable library, or

e Assembles BTMOD into his program before
his first USING statement, or

e Assembles BTMOD into his program after
his other assembler statements (which
should conclude with LTORG), and just
before his END statement.

- . -

*Register 13 is preserved because compiler-
generated DOS routines require register 13
as a save area address register. A save
area register is not a universal DOS
requirement, therefore BTAM does not use
it for this function. Registers 2-12 are
allowed as operands in BTAM macro instruc-
tions where register notation is
permitted.
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DEFINE THE LINE GROUPS

A line group is defined through a table
generated by the DTFBT declarative macro
instruction. This table contains informa-.
tion concerning the line connection, the
control unit attached to the channel, the
remote device type on the lines, and
various machine and programming features
used for the line group. Other information
in the table concerns various programming
options and address constants required by
BTAM to perform the telecommunications
functions desired by the user.

The individual lines in the line group
are defined by the LINELST keyword operand
in the DTFBT macro instruction generating
the table. 1In coding this operand, the
user associates each line in the group with
a logical (or symbolic) unit which, in
turn, is associated with a physical unit
via a logical unit block (LUB) in a device
table. Each LUB (a 2-byte entry in the
device table) contains a pointer to a phys-
ical unit block (PUB) which contains infor-
mation such as channel, unit, device type,
etc.

The association of a LUB with a PUB is
established for an installation either at
system generation time or at problem pro-
gram execution time. In the former case
(system generation time), certain conven-
tions are established to be followed by all
programmers. In the latter case, the prob-
lem programmer can include ASSGN control
statements with his JOB control cards to
assign a specific logical unit (SYSnnn) to
a specific physical unit. ' The ASSGN con-
trol statement may also be used to override
the standard assignments defined at system
generation time. The operator (for back-
ground or foreground programs) also may
make assignments. A full discussion of
device assignment may be found in the DOS
Version 4 System Control and System Service
Programs publication.

DEFINE THE TERMINAL LISTS

The DFTRMLST macro instruction defines ter-
minal lists to be used in polling and ad-
dressing terminals, and effecting exchange
of computer and terminal identifications
(refer to the Device Dependent Considera-
tions sections).

A single terminal list is normally
defined for each line for all read opera-
tions. This list includes the polling or
invitation-to-send codes for all terminals
on the line. The order in which sending
devices on a line are contacted to send
data is determined by a polling list con-
taining one or more entries for each device
to be contacted. A sending device may
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appear one or more times in a polling list
so that the stations requiring more service
will be polled more frequently.

Normally, a separate list is defined for
each terminal for all write operations.
Each of these lists includes the addressing
or call-directing code for the terminal
that is to receive the message. All
receiving devices must be defined in ad-
dressing lists. An addressing list may
include addresses for more than one termi-
nal or component when multi-addressing is
used. BTAM contacts all terminals in the
list before sending the message. Each ter-
minal sends back a response that indicates
whether it is ready to receive or not. If
any terminal fails to answer or sends a
negative (not ready to receive) response,
the message is not sent. An addressing
list is always of the open type.

When terminals on different lines have
the same polling and addressing characters,
the same polling and addressing list may be
used for these lines. A single list may be
used by more than one line at the same time

-if the operation is the same for the lines.

Obviously, if CHGNTRY is issued for a ter-
minal list, polling and addressing on all
lines using the list would be affected.

The terminal devices connected to an
audio response unit are not defined in ter-
minal lists. Line connection is estab-
lished on the subscriber's request, and no
polling or addressing takes place. Once
the line connection is established,
exchange of information takes place.

The sections on the individual terminal
types in this publication illustrate the
particular DFTRMLST formats used for read-
ing and writing on a given terminal/network
configuration. Appendix A gives examples
and descriptions of the generated lists.

The only choice left to the programmer
is the type of list that he wants to use
for polling terminals on nonswitched net-
works. For these terminals, he can choose
either an open list, a wraparound list, or
an Auto Poll list.

If an open list is provided for the READ
macro instruction, polling ceases when the
last entry in the list is polled. Each
component is polled in turn, beginning with
the entry whose address is given in the
READ macro instruction. For each terminal
or component polled, the terminal control
unit returns a response. A negative
response indicates that the terminal or
component has no message to send to the
computer. A positive response consists of
the message itself. The first positive
response returned stops polling. Polling
of successive components ends when either:



® A positive response is returned

e An error condition from whch BTAM can-
not recover is detected

e A RESETPL macro instruction is issued,
or

e The end of the list is reached.

When transmission is completed, or one of
the last three above conditions exists, the
read operation is posted complete.

If a wraparound list is provided, poll-
ing continues indefinitely until either:

e A message is received from the terminal

e An error condition from which BTAM can-
not recover is detected, or

e Polling is terminated by the RESETPL
macro instruction (see the RESETPL
macro instruction description).

When polling on a wraparound list is ter-
minated by either condition 2 or 3, or when
data transmission is complete, the read
operation is posted complete. When a wrap-
around 1ist is used, the RBEAD Initial macroc
instruction may specify an 'S' as the ter-
minal list address. 1In this case, BTAM
will poll either:

e The same terminal, if the last polling
sequence produced a message Or an error
condition, or

e The next active terminal in the list,
if the last polling sequence produced a
negative response and was stopped by a
RESETPL macro instruction.

This allows the problem programmer to
design a system that obtains all messages
to be sent from a polled terminal, and per-
mits ease of error retry.

DEFINE THE DECBs

A data event control block is normally
defined for each line. This may be done by
using the MF=L or the MF-operand-omitted
form of a READ, WRITE, or CONTROL macro
instruction.  Normally, a single DECB per
line is sufficient, but additional DECBs
for specific purposes may be desired. The
DECB contains data that must be used both
by the programmer and by BTAM. See Figure
16 for the format of the DECB.

Creation of a DECB (Data Event Control -
Block)

The READ, WRITE, and CONTROL macro instruc-
tions have different functions, depending

on how the MF keyword operand is coded:

1. MF=L: a DECB is reserved at assembly
time and the parameters coded in the
macro instruction initialize the DECB.
Because this is an assembly-time func-
tion, no register notation is allowed.
The function (READ, WRITE, or CONTROL)
is not executed. This form of the
macro should not be branched to by
executable code. '

2. MF=E: the parameters coded in the
macro instruction update the fields of
a DECB previously defined, and the
function (READ, WRITE, or CONTROL) is
executed. Register notation is
allowed where indicated.

3. MF operand omitted: a DECB is
reserved and initialized at assembly
time, and the function (READ, WRITE,
or CONTROL) is executed at execution
time. With the execption of the decb
operand, register notation may be used
where indicated, and the operands so
coded update the corresponding DECB
fields prior to execution. If a READ,
WRITE, or CONTROL of the MF=E form is
issued using a DECB generated by a
macre with the MF operand omitted, the
values in the DECB generated at
assembly time are replaced by those
values specified in the MF=E form of
the macro.

DECB Extension for READ: If the parameter
DECBEXT is coded as 'YES' in the BTMOD
macro, BTMOD will contain the logic for
supporting the DECB extension. Logic for
the inlist technique will not be included
when this parameter is coded ‘*YES'. If
this parameter is coded 'NO' or is omitted,
the inlist logic will be included, but the
DECB extension logic will not.

Programming Note: For MF=L or MF-omitted
form, the DECB contains an eight-byte
extension. For MF=E form, an extended DECB
must have been created by previously coding
an MF=L or MF-omitted form containing the
auxarea and auxlength operands.

DECB Extension for WRITE: If the parameter
DECBEXT is coded as 'YES' in the BTMOD
macro, BTMOD will contain the logic for
supporting the DECB extension. Logic for
the inlist technique will not be included.
Otherwise, the inlist logic will be :
included, but the DECB extension logic will
not. When DECBEXT is coded as 'YES', the
user must specify his output parameters and
his input parameters for any one of the
conversational-type WRITEs or WRITE Inquiry
via the (area,auxarea) and (length,
auxlength) operands. When both output and
input parameters are coded (MF=L or MF
omitted) the DECB contains an eight-byte

Assembly Considerations 47



extension. For MF=E form, the user must
have created an expanded DECB by previously
coding an MF=L or MF-omitted form contain-
ing the auxarea and auxlength opeérands.

Posting in the DECB

BTAM posts in the DECB the event associated
with. that DECB. An event that satisfies a
WAIT condition may be one of the following:

1. A successful completion of a READ,
' WRITE, CONTROL, or RESETPL operation.

2. A nonsuccessful operation, as follows:

a. Polling - when the end of an open
list is reached, the polling
stops.

b. Addressing - when the addressed
device is not ready, no message is
sent.

¢. Multiaddressing - when one of the
addressed devices is not ready,
the message is not sent to the
ready devices.

d. An error condition.

3. A completion of a RESETPL macro
instruction.

The following describes the DECB fields
in Figure 16 for. the DECB. :

Bytes 0-3: Event Control Block (ECB).
BTAM sets byte 0 to zero prior to
execution of a macro instruction and
gives a completion code in that byte
when an event has been completed.
(See the section on completion
codes.)

Note: Under certain conditions bytes 1-3
are used. See Note 2 of Figure 16.

Byte 4: Optype qualifier bits. This byte
contains various flags which are set
ON as follows:
Bit-0 Initial optype coded

Bit-1 "R" added to optype of READ/
WRITE when Reset option is used
(not applicable for WRITE TR)
Bit-2 "L" added to optype of READ/
WRITE for local 2260 when Lock
option is used

Bit-3 Conversational WRITE coded
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Bit-4

Bit-5

Bit-6

Bit-7

Byte 5:

Optype code..

Start-stop Auto Poll used in
current READ

Entry operand coded as 'S'

Area operand cdded as °'s*
Length operand coded as 'S'

This byte contains a

hexadecimal value corresponding to
the optype coded in the READ, WRITE,
or CONTROL as follows:

Hex
Value

00

Bytes 6-7:

Optype
WRITE TB
WRITE TD
READ TI
WRITE TI
READ TT
WRITE TT
READ TV
READ TTL
WRITE TV
READ TP
WRITE TA
WRITE TIE
READ TIQ
READ TS
WRITE TN
WRITE TIX
READ TB
READ TPL
WRITE TL
WRITE TIXV
READ TO
READ TQ
WRITE TS
WRITE TIV
READ TE
WRITE TC
WRITE TE
READ TM
READ TRV
WRITE TX
WRITE TIO
WRITE TUS
READ TIC
READ TBP
WRITE TXV
WRITE TCO
READ TIW
WRITE TVO
WRITE TR
WRITE TW
READ TMP
WRITE TQ
CONTROL TI
CONTROL TD
CONTROL TM
WRITE TIC

Length. This is the length

specified by a READ or WRITE macro
instruction length operand.



0 1 2 L 3
0 Completion Code Reserved (Note 2)
4 Optype Qualifier Bits Optype Code Length
8 Response Information Byte DTFBT Address
12 Mode Byte Input/Output Address
Sense Byte for .

16 Sense Byte Diagnostic Write/Read Residual Count
20 Command Code List Address or Entry Address

Flag Byte ) . .
24 (Note 2) Relative Line Number Response to Addressing . Response to LRC
28 TP Code Error Information Status Bytes
32 Reserved Addressing Pointer
36 Index Byte Polling Pointer
40 E'.? ENBZ“?S fo-r Reserved Aux Length

VELD £xrension )

44 Reserved Aux Area Address

NOTE 1: The last eight bytes of the DECB are called the DECB extension.

NOTE 2: If bit 6 of byte 24 of the DECB is set to one, then bytes 1, 2,

Figure 16.

Byte 8:

Bytes

Byte 12: Mode byte.

and 3 contain the address of the first unreleased buffer not used

at the completion of a READ whose AREA operand is coded as

lSl‘7
Data Event Control Block

Response information byte.

Bits 0-2, reserved

Bit 3 if on indicates that a Status/

Sense message has been received
from a remote 3270. This bit is
sometimes referred to as the "R
message received" flag.

Bits 4-5, reserved.

Bit 6 is ON when the RVI character

sequence is received by the trans-
mitting CPU as response to text.

Bit 7, reserved.

9-10-11: DTFBT address. This is the
address of the DTFBT table associated
with the DECB.

This byte is used to
store information for the Set Mode

command for

binary synchronous

communication.

Bytes 13-14-15:

Byte 16: Sense byte.

Input/Output area address.

This byte contains

the sense byte after a unit check
condition occurs.

The bits are set ON when the follow-
ing conditions occur:

Bit
Bit
Bit
Bit
Bit
Bit

(S~ VO S )

Bit 6

Assembly Considerations

Command reject
Intervention required
Bus out check

Equipment check

Data check

Overrun (for the local
3270 only, it has the
meaning of unit specify)
Lost data (for the local
3270 only, it has the
meaning of control check)
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Bit 7 Time out (for the local
3270 only, it has the
meaning of operation

check)

Byte 17: Sense byte for a 2701 diagnostic

Bytes 18-19:

Byte 20: Command'code.

Bytes

Byte 24: Flag byte.

Byte 25: Relative line number.

Write/Read.

Ccontain the residual count
for the read or write data command.

Note: For World Trade telegraph tex-
minals, the residual count contains
the number of characters that have
not been read. This count, however,
is incremented by one when a message
ends with WRU, EOM, or EOT.

This identifies the
type of command upon which the error
occurred.

21-22-23: Entry address. For the
local 3270, when READ Modified from
Position or READ Buffer from Position
is issued, the address of a 4-byte
data area containing a WCC, an SBA,
and a device buffer address; on other
macro instructions for the local
3270, the entry address field is not
applicable.

The bits are:

Bit 0, reserved.

Bit 1 is ON if EOT is received
(binary synchronous communication
or World Trade telegraph
terminal).

Bit 2 is ON if DLE,EOT is received
(binary synchronous communication
only) or if a World Trade tele-
graph terminal message ends with a
WRU signal.

Bit 3 is on when an error status mes-
sage is received (binary synchro-
nous communication only).

Bits u—S;’reserved.

Bit 6 is ON if the ECB contains the
address of the first unreleased
buffer not used at the completion
of a READ (whose area operand is
specified as 's').

Bit 7 is ON when a terminal test is
operating on the line.

This is the
relative number of the line currently
associated with the DECB.
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Bytes 26-27:

Response to addressing field.
For start-stop transmission, the
response to addressing character(s),
if any, is read into byte 26. The
response to the longitudinal redun-
dancy check (LRC), if any, is read
into byte 27. For binary synchronous
communication, both bytes are used
for responses.

Byte 28: contains the TP code of the last

executed command in a channel program
that has terminated. These TP codes
may be used by the problem program to
identify the function of a command in
a channel program when the function
is not identifiable by the command
code alone.

The hexadecimal TP codes have the fol-
lowing meaning for non-BSC channel
programs:

00 Null
Prepare, Sense, Write computer-ID,
and Write Pad Characters (WTTA).

01 Disable (if first command of chan-
nel program), Dial, Enable, Write

pad characters, Prepare, Write
Mark Characters (WTTA).

02 write ® © © (prior to
selection), Write EOT sequence
(prior to polling or addressing).

03 Write polling, or addressing char-
acters, Wroite turn-around sequence
(TWX), Write CPU-ID sequence
(TWX), or Poll.

04 Write space, Write code (2260R),
Write shift (83B3), Write one
(1030).

05 Read response to polling.

06 Read response to addressing.

07 Read ID response (TWX).

08 Write end-of-addressing character
following addressing, Write WRU
(WTTA)

09 Write response to text, erte D
and 15 idle characters.

OA Write idle characters.

10 Write at Line Address (2260).
11 Read or Write text.

12 Read or Write in buffers.

20 Read response to text.



Byte 29: Error information field.

21 All Reset commands (i.e., those
commands in a channel program that
perform the reset function).

‘22 Read Skip.

23 Write Break.

The TP codes used in BSC channel pro-

grams are:

00 Not used.
01 Prepare, Enable, Dial.

02 Write special characters (DLE ETB,
DLE ETX, WACK), Poll (at beginning
of channel program).

03 Poll, Write addressing characters,
Write ID, Write ENQ, TIC (to a
Poll), I/0 No-Op (in an Auto Poll
channel program).

05 Read response to ENQ.

06 Read response to addressing.

07 Read

08 Read ID, ENQ.

09 Write response to ENQ, Write
response to text.

11 Read text, Write text, TIC (to a

buffer).

12 Read text into buffers, Write text
from buffers.
20 Read response to text.

21 Write EOT, Write DLE EOT, Set
Mode, Disable.

24 Read ENQ.
31 Read Skip (ERP).
32 Write ENQ (ERP).
34 Read ENQ (ERP).
35 Write DLE ENQ (ERP).
36 Disable (ERP).

39 Write ACK-0/ACK-1 (ERP), Write NAK
(ERP) .

This
field provides the following informa-
tion if ERP is specified:

Bit 0, reserved

Bytes

Bit 1, should-not-occur error

Bit 2, error in ERP

Bit 3, diagnostic write/read failéd
Bits 4-5, not used

Bit 6, a message of the form: STX--
Text (may be zero length)~-ENQ
received from remote BSC device.

Bit 7, two conditions as follows:

1. NAK command received in reply
to transmitted message or as a
reply to a WRITE Inquiry (BSC
only).

2. NAK or ID NAK received on a
WRITE Connect operation.

30-31: status bytes. These bytes
contain the status bytes after a com-
pletion occurs.

Bit 0, Attention

Bit 1, Status modifier

Bit 2, Control unit end

Bit 3, Busy

Bit 4, Channel end

Bit 5, Device end

Bit 6, Unit check

Bit 7, Unit exception

Bit 8, Program-controlled
interruption

Bit 9, Incorrect length

Bit 10, Program check

Bit 11, Protection check

Bit 12, Channel data check

Bit 13, Channel control check

Bit 14, Interface control check

Bit 15, Chaining check

Byte 32: Reserved.

Bytes

Byte 36: Index byte.

33-34-35: Addressing pointer.

At the normal comple-
tion of a READ Initial using start-
stop Auto Poll, this byte contains
the index byte of the last entry in
the list to be polled.
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Note: The contents of this byte will be
unpredictable prior to normal completion of
the READ Initial channel program.

Bytes 37-38-39: Polling pointer. At the
completion of a READ for the local
2260 and local 3270, the rln for the
display station from which data has
been read is placed in the low-order
byte of the polling pointer field
(byte 39).

Byte 40: Optype Qualifier Bits for the DECB
extension.

Bit 0, Auxarea operand coded as °'S'
Bit 1, Auxlength operand coded as 'S°‘
Byte ul:vReserved.
Byte 42-43: Auxlength.
Byte 44: Reserved.

Byte 45-46-47: Auxarea address.

BUFFER ING

The buffer management logic consists of
routines to:

1. Perform the functions requested
through the REQBUF and RELBUF macro
instructions (for obtaining and
releasing buffers).

2. Read incoming messages into buffers
(when the user codes the area operand
as 'S' in a READ macro) or write out-
going messages from buffers (when the
user codes the length operand as 'S'
in a WRITE macro).

The buffer management logic, however, is
optionally included in the BTAM module for
a problem program. For example, if BUFFER=
NO is specified in the BTMOD macro for the
problem program, no buffer management is
possible for that program. If BUFFER=
REQREL is specified, the routines to per-
form (1) above are included for the pro-
gram, but the routines to perform (2) are
not. On the other hand, if BUFFER=YES is
coded, the routines to accomplish both (1)
and (2) are included for the problem
program.

Through the DTFBT macro, the problem
program may, if the buffer management rou-
tines are included for the program, define
for the line group whether or not buffering
is to be performed. This is done by coding
the BUFCB, BUFNO, and BUFL operands in the
DTFBT macro. The BUFNO and BUFL keyword
operands in DTFBT allow the user to define
the number of buffers and the length of
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each buffer in a buffer pool. The user may
also share a buffer pool between two or
more line groups.

For a line group for which buffering is
specified, the BTAM OPEN routine will
organize the buffer pool automatically
(provided it is not a shared buffer pool
previously organized and/or currently being
used by another line group).

Buffer Pool

The first eight bytes of the buffer pool
are the buffer control block (Figure 17).

Buffer pool counter; indicates the

c -
number of currently open line groups
using the buffer pool.

a - Address of the first buffer
available.

nd - Number of buffers as defined in the
DTFBT macro instruction via the key-
word operand BUFNO.

na - Number of buffers currently avail-

able. 1Initially, na=nd.

length - Length of each buffer as defined
in the DTFBT macro instruction via
the keyword operand BUFL.

Each buffer pool and each buffer within the:
pool begins on a doubleword boundary. The
problem program makes better use of main
storage if it requests buffers whose
lengths are multiples of eight bytes.

Buffer Format

Each buffer has the format shown in Figure
17.

Bytes 0-8: are reserved for use by BTAM
for channel commands.

Bytes 9-10-11: contain the address of the
next buffer in the chain. If this
buffer is the last buffer in the
chain and the Reset function is not
specified, bytes 9, 10, and 11 con-
tain zero. If this buffer is the
last buffer in the chain and the
Reset function is specified, the
address of the Reset CCW is contained
in bytes 9-11.

Bytes 12 through length-1 contain:
¢ Zero when the buffers are in the pool
and when the user gets them by a REQBUF
macro instruction.

e The data read, if a READ (area operand
'S*) has been issued.



Buffer Pool

Bytes O 1 2 3 4 5 6 7
c a nd | na | Length BCB
Buffer 1
Buffer 2
g T
Buffer N -1
Buffer N
Buffer Format
Bytes 0 8 9 10 1 12 P } Length -1
27
Reserved for use by BTAM Address of the Data
next Buffer . .
_IA 1 7
9 Bytes T*— 3 Bytes — Length-12 >
Length

Figure 17. Buffer Pool and Buffer Formats

e The data to be written, when a WRITE
(length operand 'S') is issued.

Buffers for Read Operations

I1f the area operand of the READ macro
instruction is coded 'S', BTAM will provide
the user buffers from the buffer pool of
the line group. The length operand of the
READ macro instruction specifies the maxi-
mum length in bytes of the expected mes-
sage. BTAM will provide as many buffers as
necessary, provided the required number is
in the pool. These buffers will be
chained. Once the operation is complete,
the address of the first buffer in the
chain is in the area field in the DECB for
the line (bytes 12 through 15).

For the binary synchronous communication
Conversational-type WRITEs (see WRITE Ini-
tial Conversational in the CPU-to-CPU Con-
tention section). BTAM also provides buff-
ers (optionally) for the received message.
In this case, the address of the first
buffer in the chain is placed in Word 1 of
the user's parameter list rather than in
the area field of the DECB (which contains
the address of the user's output area).

If the DECB extension is being used, the
address of the first buffer in the chain is
placed in the auxarea field of the DECB.

For additional information on the DECB
extension, see the DECB Extension for WRITE
section.

The user must return the buffers whose
messages have been processed. The release
buffer (RELBUF) macro instruction releases
buffers to the buffer pool.

If an error is posted on a Read opera-
tion using buffers, the user must return
the acquired buffers to the pool before
retrying the operation.

Buffers for Write Operations

A request buffer (REQBUF) macro instruction
obtains a chain of buffers from the buffer
pool. The address of the first buffer in
the chain is returned in the register spec-
ified by the second operand in the REQBUF
macro instruction. If the length operand
in the WRITE macro instruction is coded
'S', BTAM will write from a chain of buff-
ers. The user must specify the address of
the first buffer in the area operand of the
WRITE macro. To avoid having BTAM write
out the full contents of the last buffer in
‘the chain (when no end character is in the
buffer or the end character does not ter-
minate the Write operation), the user can
use a special technique. The exact count
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of data characters in the last buffer can
be placed in bytes 6-7 (the 7th and 8th
physical bytes) of the last buffer in the
chain prior to issuing the WRITE macro.
For message-switching applications, if a
single buffer message is read in on a READ
TI or READ TIR from a start-stop multipoint
terminal, the count field in the Read text
CCW must be cleared before issuing the
Write operation. For special considera-
tions for World Trade telegraph terminals,
refer to the Device Dependent Considera-
tions sectiomns.

At the completion of the WRITE macro
instruction, the user must return the buff-
ers which are no longer required. The
release buffer (RELBUF) macro instruction
is used to release the buffers.

Buffer Pool Updating

Step 1 - At assembly time, the DTFBT
macro instruction creates the
buffer control block and
reserves main storage for the
buffer pool.

Step 2 - At OPEN time the pool is
organized, with all buffers
cleared and chained forward.
Assume for discussion that the
first buffer available is a
which is chained to b chained
to ¢ chained to 4, etc.

Step 3 - If the buffers a and b are
taken from the pool by a READ
operation or a REQBUF macro
instruction, the next buffer
available is ¢ which is chained
to d, etc.

Step 4 - 1If the buffers m, n, o, and p.
are released to the pool by a
RELBUF macro instruction, and
the first buffer available is
Js the buffer m becomes the
first buffer available.

Figure 18 illustrates steps 2, 3,fand 4.

The user requests buffers by issuing a
REQBUF macro instruction. If the number of
buffers available is exceeded by the number
requested, the available buffers are still
passed to the user. A return code indicat-
ing that there were either not enough buff-
ers or not any buffers is returned in the
low-order byte of register 15. The number
of buffers exceeding the number available
is in register 0. See the section on
return codes for REQBUF.

The user may also request buffers im-
plicitly by issuing a READ macro instruc-
tion (area coded as 'S'). If the number of
buffers available is not sufficient to con-
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Return Codes:

tain the maximum input message, then the
request is ignored. 1In register 15 there
is a return code of hexadecimal 18 indicat-
ing too few buffers available.

POSTED ERROR INFORMATION

BTAM provides information to help the user
recover from error conditions occurring
during the execution of a BTAM operation.
These conditions may be caused by problem
program errors or by temporary or permanent
failure of the data link.

The error information provided by BTAM
includes return codes for problem program
errors and completion codes on I/0 termina-
tion. The conditions of the error are
posted in the DECB. For the audio response
units, certain error recovery procedures
are provided as standard facilities. If
the ERP option has been chosen, the opera-
tion in error is retried if possible, and
system-to-operator messages are sent when
the number of retries reaches a retry-limit
or when the error cannot be corrected. 1In
the latter case (with ERP), comprehensive
error information is posted in the DECB.

When BTAM detects a problem
program error in the issuing of a READ,
WRITE, CONTROL, REQBUF or RELBUF macro
instruction, the macro is not executed, the
error condition is recorded, and control is
returned to the problem program at the
instruction following the macro in error.

BTAM records such errors by setting the
cor.dition code to a nonzero value (so that
the problem program may use a branch-on-
condition instruction), and by setting a
return code in bits 24 through 31 of the
general register 15 (bits 0 through 23
being zero). Note that if no error has
occurred, register 15 contains a return
code of X'00*' and the condition code is
zero.

The return codes set for READ, WRITE and
CONTROL are shown below.

Hex
Code Meaning
04  Busy. The specified line (or con-
trol unit for a local 2260 or local
3270) is busy with a previously
requested operation.
08 Invalid relative line number. There

is no line within the line group
with a relative line number equal to
that specified by the user in the
macro instruction. For the local
2260 or local 3270, there is no
device with a relative number equal
to that specified by the user in the
macro instruction.
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Figure 18. Buffer Pool Updating
ocC Invalid type code. the code speci-

10

14

fied in the optype operand is inval-
id for the device, or illegally used
with area coded 'S°'.

All skip bits on. The skip bit is
ON in all of the entries in the
polling or addressing list specified
in the macro. This return code is
also used if there are no active
entries in the Auto Poll 1list. This
return code can occur if the user
points to a certain entry in a poll-
ing or addressing list in which the
indicated entry and all remaining
entries in the list are skipped,
even though preceding entries may be
active.

Line error at OPEN, The user should
cease referring to that line until

he can correct any physical difficu-
lties with the line or data set. He

5 Not in

Pool

18

1c

may then issue an LOPEN macro
instruction to retry to open.the one
line.

No buffers. There are not enough
buffers available in the buffer pool
to satisfy the needs of a READ macro
instruction with the area operand
coded 'S' or a Conversational-type
WRITE (binary synchronous conmunica-
tion) for which buffers are
requested.

No buffer pool. The user issued a
READ macro instruction with the area
operand coded 'S', a WRITE macro
with length coded 's', or a
Conversational-type WRITE having
Word 1 of the specified parameter
list containing a zero address, but
the DTFBT specified does not contain
the address of a buffer pool.
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24

No buffer management. The user
issued a READ macro with area coded
'S', a WRITE macro with length coded
's', or a Conversational-type WRITE
having Word 1 of the specified pa-
rameter list containing a zero
address, or used the DECB extension
with auxarea coded 'S', but the
BTMOD macro for the problem program
did not specify BUFFER=YES.

BSC Usage Count exceeded limit.

More that 6 READ Initial operations
using the same BSC AUTOLST or AUTO-
WLST terminal list have been issued
by the user but have not completed.
This return code is also used for
illegal use of READ Continue with
the 2760. The user issued a READ TT
following an operation in which data
was received from the 2760.

The following return codes are applica-
ble only to the local 3270:

Hex
Code

Meaning

28

2C

30

Printer busy due to a previously
issued WRITE macro instruction.

No SBA order in the second byte of
the area pointed to by the entry
operand. This can occur only when
the macro instruction is a READ
Modified from Position or a READ
Buffer from Position.

® For a printer, the previous print

- operation did not complete succes-
sfully. The application may eith-
er (1) retry the previous print
operation by issuing a WRITE with
a WCC with the Start Print bit set
and no data stream (the data will
already be in the printer buffer)
and then, if a return code of
X'30' is received again, reinitia-
lize the buffer image by issuing a
WRITE Erase with a WCC with the
Start Print bit set and desired
data to be printed in the data
stream; or (2) not retry, but
immediately reinitialize the buff-
er image and print it, issuing a
WRITE Erase.

e For a display station, an asynch-
ronous I/0 error has occurred
since the completion of the last
I/0 operation to that display.

The terminal buffer may not con-
tain the expected data. The app-
lication program should reinitia-
lize the buffer image by issuing a
WRITE Erase with a data stream
containing the data that should be
in the terminal buffer.
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34 Device temporarily under OLTEP con-
trol and therefore busy. This can
be received when a READ or WRITE
macro instruction other than READ
Initial has been issued to the
device. 1I/0 should be attempted
using other devices on the same or
other control units. Periodically
(but not continously), the applica-
tion program should reissue the READ
or WRITE macro instruction to the
busy devices until the busy condi-
tion clears and the I/0 operation is
performed. '

Note: If there is no other device
available on this or another control
unit because all are being used by
OLTEP, the application program
should issue a READ Initial macro
instruction and then a WAIT macro
‘instruction. After OLTEP has relin-
quished control, the wait condition
will be satisfied the next time an
operator causes an attention inter-
ruption. If the application program
continuously issues other than a
READ Initial to any device attached
to the control unit causing the
X'34' return code, OLTEP will be
prevented from executing in its
lower priority background partition,
will not be able to free the device,
and X'34' will continue to be
received by the application program.

Note: All nonzero return codes indicate
that the operation was not properly per-
formed. The problem program must not issue
WAIT macro instructions for READ, WRITE, or
CONTROL macros that result in nonzero
return codes, because no 1/0 operation is
initiated.

The return codes set for REQBUF and
RELBUF are:

Hex
Code Meaning
o4 Partially performed. Some, but not

all, of the buffers have been pro-
vided to the user, or returned to
the buffer pool. Register 0 con-
tains the count of buffers not supp-
lied or not returned to the pool.
For RELBUF, the user-supplied
register contains the address of the
first buffer not returned.

08 Not available. None of the buffess
have been provided to the user, or
returned to the buffer pool. For
REQBUF, the user-specified register
will contain zero, and for RELBUF
the user-specified register will be
unchanged while register 0 will con-
tain the count of the buffers not
supplied or not returned.



oc No pool. The DTFBT specified does
) not contain the address of a buffer
pool.

10 No buffer management. The BTMOD
macro for the problem program did
not specify either BUFFER=REQREL, or
BUFFER=YES.

Note: If the DTFBT specified in the
REQBUF/RELBUF is not open, a system—to-
operator message is written and the job is
canceled if the user's BTMOD specified
CANCEL~YES. If CANCEL=NO, control is
returned with a cancel return code of
X'01°'.

The return codes set for CHGNTRY (with
SSALST, SSAWLST, AUTOLST, and AUTOWLST
only) are:

hHex
Code Meaning

00 Action was performed or was not
needed. For example, if SKIP was
specified and the entry was not
found to be active, then the action
was not needed.

04  Action was not performed because
CHGNTRY was issued for a terminal
list that is being polled.

08 Action was not performed because the

position operand is too large. The
value of the position must be less
than the number of entries.

The non-zero return code set for TWAIT
is: :

Hex
Code Meaning
o4 TERMTST was coded in TWAIT but ter-

minal test logic was not included in
BTAM logic module.
The non-zero return codes set for
TRNSLATE are:

Hex
Code Meaning
01 The length operand indicated buffers

but the associated -DTFBT was not
open. This return code is given
only if CANCEL-NO appeared in BTMOD.
For CANCEL=YES a system-to-operator
message is given and the job is
canceled.

0y TRANSL=NO was coded in BTMOD; no
translation can be performed.

08 The length operand indicated buffers
but no buffer pool is associated
with the DTFBT.

The return codes set for ONLTST are:

Hex
Code Meaning
00 Normal return with no error.
ou The specified line is busy with a
previously-specified operation.
08 Relative line number is too large.
oc Invalid text code. The value speci-

fied by the X operand of the ONLST
macro is undefined.

10 Illegal use of ONLTST macro.
14 Line error at OPEN time.

The nonzero return codes set for BTRD
are:

Hex
Code Meaning
o4 RMSR file not ready or RF=NO. This
return code can occur if the DOS
EREP program is running in one par-
tition and a BTRD macro is issued in
another partition.
0g BMSR=NO was coded in RTMOD.

The return codes set for RESETPL are:

Hex
Code Meaning
00 RESETPL (Reset Poll Logic) is
included in the BTMOD.

(7 No RESETPL logic is included in the
BTMOD.
Note: If the user has specified

RESETPL=NO, but wishes Reset Poll
logic, he must utilize the RESETPL
macro.

Completion Codes: Upon termination of a
Read, Write, or Control operation, BTAM
sets a completion code in bits 0 to 7 of
the ECB that indicates the nature of the
termination.

Warning: A BTAM 'ANDs' the four bit off
before going to its message writer to out-
put an error message. Care should be taken
to test for the four bit (X'40') being on
if the Physical Transient Overlap option is
used or if no WAIT is used.

Hex
Code Meaning
7F Normal completion. BTAM has not
recognized any I/0 failure due to
the hardware or the problem program.
41 I/0 error. The following informa-

tion will be posted in the DECB:
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44

58

Bytes 16-17: For the 2701, byte 16
is the sense byte (if ERP is pre-
sent) for diagnostic Write/Read.
For the other control units the
sense byte is posted in byte 16.

. Bytes 18-19: Residual count of the

channel command in error.

Byte 20: Command code of the chan-
nel command in error.

Byte 28: TP Code from the channel
command in error.

Byte 29: Error Information Field
(posted only when ERP is present,
except for bit 1, which is posted as
an "unknown error" bit when ERP is
absent).

Bytes 30-31: Status Bytes.

Note: For binary synchronous com-
munication, byte 24 (Flag byte) is
also posted when EOT or DLE,EOT is
received. This may occur in con-
junction with irrecoverable errors
or normal completions (7F).

READ macro completed with no text
transfer (local 2260 only). This
completion code is posted if the
local 2260 operator neglects to
press the START key before keying in
text and pressing the ENTER key or
if the START key is depressed imme-
diately before the ENTER key.

Note: Completion code 42 is also
posted if an RFT message is received
on a Read Initial operation but no
TWAIT macro was issued by the BSC or
local 3270 application. In this
case the problem program should now
issue a TWAIT macro on the ECB
without removing the X'42' comple-
tion code from the ECB.

Received ID did not compare. Ap-
plies to WRITE TI for WU Model 33/35
TWX Terminals, to binary synchronous
communication, and to READ TE for
World Trade telegraph terminals. It
indicates that the ID received on a
dial operation or WTITA operation did
not compare with the expected ID
defined in the terminal list. The
condition could result from:

¢ Op Specification of an incorrect
ID or telephone number in the ter-
minal list, or

* A transmission error which
resulted in one or more of the ID
characters being garbled, or
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e A transmission error or switching
exchange error which resulted in
dialing an incorrect number (the
wrong terminal).

Note: Completion code 44 indicates,
for BSC, that initial contact was
not successfully established between
stations on leased, dial, or multi-
point lines due to a garbled "bid"
(ENQ) or an invalid or negative
response to a bid for the line.

Channel program halted as a result
of a RESETPIL macro instruction being
issued. A Halt 1/0 was issued to
terminate a Prepare or Enable
command.

Contention. Indicates that the
slave CPU lost the line to the mast-
er CPU while attempting to transmit.
Contention for World Trade telegraph
terminals (refer to the Device
Dependent Considerations sections).

Nonproductive operation that
indicates:

s A negative response to polling has
been received from the terminal
represented by the last active
(non-skip) entry in an open poll-
ing 1list (OPENLST);

e For the local 2260 and local 3270,
RESETPL has terminated an out-
standing READ Initial before the
read has started;

e A negative response to polling has
been received following a RESETPL
instruction;

e All of the entries in a wraparound
polling list (WRAPLST) are inac-
tive (all skip bits are ON); or

e A negative response to polling has
been received from the last entry
in an Auto Poll list. This com-
pletion code is used for Auto Poll
of AUTOLST and SSALST types of
lists and for Auto Poll of AUTO-
WLST and SSAWLST types when a
RESETPL has been issued to termin-
ate polling. '

e A negative response to addressing
(start-stop only) has been
received.

Note: cCondition 3 can occur only as
a result of one or more skip bits
being turned ON after initiation of
a polling operation (READ TI for all
terminals, except TWX terminals,
with a wraparound polling list). If
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all skip bits were ON at the time
that the READ macro instruction was

executed, no I/0 operation would be

initiated. For the 2740 M2 any one
of six conditions can cause X'54' to
be posted. Each of these conditions
can be detected by checking byte 26
of the DECB for the following codes:

X'02' - terminal in enter and com-
municate mode

X'20' - terminal in communicate mode
with document device down

X'10' - terminal in local mode

X'13" - terminal in communicate mode
but out of paper

X'08' - terminal in communicate mode
with printer busy

X'04"

terminal in bid mode
Cancel condition detected.

Alternating Acknowledgments. Indi-
cates that an incorrect positive
response was received. (ACK-0
instead of ACK-i or vice versaj.

WACK Received. Indicates the WAIT-
Before-Transmitting characters were
received as a reply to a message or
in response to ENQ.

Note: This completion code is also
posted. The RVI bit in the DECB
(bit 6 of byte 8) is turned on when
an RVI is received in response to a
selection on a multipoint line.

Enquiry Character (ENQ) received in
place of a message. This means the
last acknowledgment sequence should
be retransmitted to the remote CPU.
If the ENQ character is received in
response to a text message sent,
this completion code will also be
posted. This is an abnormal line
control procedure that can occur in
binary synchronous communication
when "conversational"™ data exchange
occurs (see WRITE Initial Conversa-
tional in the CPU-to-CPU Contention
section). When an ENQ is received
in response to an ENQ after initial
connection has already been success-
fully established, this completion
code is also used to inform the user
of the abnormal condition.

When the ENQ is expected in CPU-to-
CPU communication (Contention and
Dial systems) for the purpose of
establishing initial connection,
this completion code is not used.

(1 Applicable only to the local 3270.
Indicates that the contents of the
terminal buffer are unreliable due
to RFT processing. This completion
code can be returned after a READ
Initial. The application program
should reinitialize the terminal
buffer with a WRITE Erase specifying
a data stream containing the data
that should be in the terminal
buffer.

SERVICEABILITY FACILITIES

BTAM provides the user with serviceability
facilities on an optional basis. The user
specifies which facilities will be included
in the BTAM logic module by coding the
appropriate operands in the BTMOD and DTFBT
macro instructions.

START-STOP ERROR RECOVERY PROCEDURES

Error recovery procedures (ERP) are pro-
vided on a line group basis. ERP is a
standard facility (default options ERLOGIC=
E in BTMOD and ERROPT=E in DTFBT); however,
the user may omit ERP by coding ERLOGIC=N

in BTMCD and ERRCPT=N in DTFRT and write

his own ERP, making use of the information
posted in the DECB, except for binary syn-
chronous communication and audio response
where ERP is mandatory.

If the operand ERLOGIC=E is coded in
BTMOD or omitted, the user may specify the
type of error recovery he wants by coding
in the DTFBT: '

1. ERROPT=E for error recovery alone.

2. ERROPT=W for ERP with write-text
retry.

3. ERROPT=R for ERP with read-text retry.

4. ERROPT=RW for ERP with full-text
retry.

BTAM will retxy transmission when feasible.

When an interruption occurs in a channel
program initiated by BTAM, the supervisor
gives control to the BTAM Interruption
Handler. Note that in the event of a chan-
nel control check or an interface control
check, the supervisor cancels the job (see
the DOS Supervisor and Input-Output Macros
publication.

BTAM Interruption Handler checks the
conditions of the interruption. If the
interruption is a normal condition, BTAM
Interruption Handler takes the proper
action (i.e., post completion, restart
polling, etc.).
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If the interruption is an abnormal con-
dition and ERP is specified, BTAM tries to
recover from the error. If the attempt to
recover is successful, normal completion is
posted in the DECB. If the attempt to
recover is unsuccessful, a system-to-
operator message is typed. The format of
the message is as follows:

C
{pp]l 4Bnnl P Text SYSyyy=mmm
TI=xxxx DC=hhhhhhhhhh DECB=aaaaaa
[ppl 4B991 CSW*+=ececeeeceeceeeeee
CcCW=dddddddddddddddd SN=ffff

If BTAM RMSR is being used, the message
format is as follows:

[ppl 4BnnI P TEXT SYSyyy=mmm
TI=xxxx DC=hhhhhhhhhh

e pp for partition indicator, supplied by
DOS only with a multiprogramming
supervisor.

e 4B specifies BTAM message.

e nn for the decimal error code (Figure
19).

e I for operator's action (information)
e C indicates action (cancll).

e P indicates action (post).

e text for the explanation of the error.
e yyy specifies the symbolic unit.

e mmm specifies the line associated with
the symbolic unit.

e aaaaaa for the DECB address in
hexadecimal.

o xxxx for the terminal identification in
hexadecimal. This field always indi-
cates the first terminal in the polling
list if the error occurs on a start/
stop Autopoll line. This field is
meaningless and should be disregarded
for a DIAL line and following devices:
Audio Response Units, TWX terminals,
2740 without station control, and all
point-to-point BSC devices.

e hhhhhhhh for the dial characters.

* ceeeceeeececeee for the last seven bytes
of the CSW in hexadecimal.

e ddd...d for the CCW in error.

Note: The CCW contents are as follows:
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Bytes Contents

0 Command code
1-3 Data address
4 Flags

5 TP code

6-7 Byte count

e ffff for the contents of the Sense
byte.

Figure 19 gives the code and explanation
of the ERP messages.

Note: Messages 39-42 indicate errors that
occurred in the terminal on the previous
message sent. Normal completion (X'7F') is
posted with these messages because no
errors indicated by messages 39-42 are
detected by the terminal during a buffer
print operation after the terminal has
responded with to a message.

If the operand CANCEL=YES is coded in
BTMOD (see BTAM Cancellation), the job is
canceled for:

e Channel Data check
e Program check
e Protection check
e Command reject
The conditions of the error are posted in

the DECB.

Exrror Detection and Error Actions

Error conditions or unusual conditions are
detected by BTAM by examining the status
bits in the channel status word (CSW), and,
in the case of unit check, by examining the
sense bits.

More than one indicator may be on in the
CSW when error conditions occur. ' General-
ly, only one of these conditions properly
describes the condition; the others indic-
ate secondary effects. Similarly, control
unit errors can cause more than one sense
bit to be present. To insure that the pri-
mary condition is recognized and acted
upon, the priority schemes indicated in
Figures 20 and 21 determine the order of
testing status and sense bits. The actions
indicated in the figures are defined in the
following subsection on actionms.

Actions:

1. A system—-to-operator message is
provided.



r v T 1
| Exror | | |
| Code | Text i Explanation |
t 1 t 1
| 20 | ERR IN ERP |Error in ERP |
| 21 | CHAN DATCK |Channel data check |
| 22 | SHOULD NOT |Should not occur error |
| 23 | CHAIN CHK |Chaining check |
| 24 | PROGRAM CK |Program check |
| 25 | PROTECT CK |Protection check |
| 26 | UNIT EXECP |Unit exception |
| 27 | EQUIPMT CK |Equipment check |
| 28 | LOST DATA |Lost data |
| 29 | TIME OUT | Time out |
{ 30 | INTERVREQ |Intervention required |
| 31 | BUS OUT CK |Bus out check |
| 32 | DATA CHECK |Data check |
| 33 | OVERRUN |Overrun |
| 34 | COMMAND RJ |[Command Reject |
| 35 | STX ENQ | Error in actions of problem program (if terminal is not |
| | | 2780 or Model 20) |
| | | Hardware malfunction on 2780 or Model 20 (see Operating |
| | | Guide or 2780 Component Description) |
| - 36 | STX T ENQ |Error in actions of problem program (if terminal is not |
| | | 2780) |
| | - |Line buffer parity check or line buffer overrun on 2780 |
{ 37 | EOT RESPN |Exrror in actions of problem program (if terminal is not |
| | | 2780 or Model 20) |
| | |Hardware malfunction on 2780 or Model 20 (see Operator's |
| | | Guide or 2780 Component Description.) |
| 38 | HDW BF OFT |EOT received in response to text |
i 35 i TRM EL ERR |2740 M2 Electrcnic hardware failure for last message |
| | | received |
| 40 | TRM IO ERR |2740 M2 1I/0 hardware failure for last message received |
| 41 | VRC ERROR |]2740 M2 Line MRC error for last message received |
| 42 | PARITY ERR |2740 M2 Terminal line parity error induced by terminal on a |
| | | transmitted message ’ |
| 43 | CONTROL CHK |3270 Timeout check condition detected |
| 4y | OPRATN CHK [3270 Programming error in writing data stream |
| 50 | L. ERROR THRS|Line error threshold reached. The specified values for |
| | | data checks, time-outs, transmission errors, and interven- |
| | | tion required errors have been reached. |
| 29 | —- - |Appears with each of the above messagé codes except 39-42 |
| | | to give more information. . |
L L L J
Figure 19. Error Messages
2. A system-to-operator message is pro- 6. If this is not a Read command, go to
vided. The error indicates a probable Action 3. If this is a Read command
program error. and read retries are specified, a Read
Repeat channel program is executed to
retry the operation. On the third
3. A system-to-operator message is pro- occurrence of the error (on the first
vided; bit 1 is set in the DECB (indi- occurrence if read retries are not
cating that the system detected an 1I/0 specified), a system-to-operator mes-
error that is undefined for the parti- sage is provided. '
cular command or device).
7. A Read-skip command is executed to
4. If this is not a Read command, go to clear the line. After the Read skip
Action 3. If this is a Read command, completes, the original channel pro-
a system-to-operator message is gram is reexecuted beginning with the
provided. CCW that failed. On the third occur-
rence of the error, a system-to-
5. A system-to-operator message is pro- operator message is provided. The

vided. The error indicates a control
unit failure. The line should be con-
sidered inoperative.

error indicates that the line is
receiving without a command.
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8. If this is a Read response to polling

’-—-—.———q——....-"._q,—_..l._—.."_-——T.__—-"—__.q,—._-'-__-'-_q

X r ] L] 1 ] 1 1
or addressing, this is a normal condi- | Device|1030| | | | |
tion indicating negative response. If i 11050|83B3| TWX |[2740| |
this is a Read text, this is a normal | Command |1060}115A|33/35| 2760 2260R|
condition indicating that an EOT 3 -4 + + { + —4
sequence was received. | Write | 31 3} 3 { 31} 3 |

8 4 4 4 1 1 J
|Reaa 1 99 90 9 | 91 9 |
ea
If this is a Read response to text and 3 4 + + ——+4 4 4
the terminal is not a 2260, go to | Sadxxx I 31 31 3 |} 31 3 |
Action 3. If it is a 2260 and write b + } + + + §
!Disable 1 3 l 3 l 3 l 3 1 3 !
L} L [ 3 1 3 L) L} T T ) 1
Priority|Bit|Condition |Action . | | Enable I 31 31 3 | 31 3 1
. et + I e A |
1 44 |Channel Data | 1 | |Dial |18 | -- | 18 | 18 | -- |
| Icheck | |k e e e e S
b=t ¢ —-{  |Prepare L= 1= 1 3] |
2 |32 |Attention | 3 | 3 + + + + + |
b=t ¢ {  |Break [ == 1 3 |- | == |
2 |33 |status | 3 It e B St S S
| |Modifier | | | Poll f 31 -1 -—- 1 3| - |
4 4 4 4 L L 4 L L ]
) 1) . T |
2 |34 |Control Unit - |} 3 | Figure 22. Lost Data
| |End | | |
L L l 4
) 1 T R}
2 |35 |Busy | 3 | r ) T T T T 1
4 + + 4 | Device|1030] | | |
3 |38 |Unit Check |See Figure 21| | ]1050|83B3] TWX | 2740]
+ + - 4 { | Command 11060}115A|33/35|2760 |2260R|
4 |47 |Chaining Check| 4 | b + + + + + i
i t + { |Write 71 710 7 1 71 7 |
5 |42 |Program Check | 2 | 3 + + + } + 4
t——-+ i -— i Read | 8| 8] 8 | 8] 8 |
5 |43 |Protection | 2 | 1 + + + et 4
| | Check | | | Sadxxx | 31- 31} 3 | 3} -— |
+-———1 -—+ i ¢ 1 1 + + t {
6 |39 |Unit Exception|See Figure 23| |Disable | 31 3| 3 | 3} 3 |
+-—+ i 1 F + 1 t + + 4
7 |41 |Incorrect |See Figure 24| |Enable i 31 31 3 | 31| 3 |
A e N R - N N A
: ia - --
Figure 20. Status Analysis (Start-Stop) b + + + + + 4
|Prepare b=l -—-1-—-1 31-—-1
r T T T »k T e N 1
| |sense| , | | [|Break == 1 31— 1-—1- 1
| Priority| Bit |Condition |Action | b + + + + + 4
; $----—t + { Jeoll L 70 --1=-- 1 70-- 1
| 1 | 3 |Equipment | 5 | L 4 1 1 1 1 !
| 1 |Check | | Figure 23. Unit Exception (Start-Stop)
L 'y L i J
[ 3 L] L] [) 1
| 2 | 6 |Lost Data | See Figure 22| r T T ]
t + + t -1 | Device | i |
i 3 | 7 |Time Out | See Figure 25| | | 83B3 | All |
3 : + + + 4 | Command | 115A | - Others |
| 4 | 1 |Intervention| 1 | [ + + 4
t + } + 4 |Read (response | - i 3 |
| 5 | 2 |Bus Out |See Figure 26 | | to polling) | | |
F + + + i : + + 1
| 6 | 4 |Data Check |See Figure 27| |All others | 3 | 3 |
b -t + {0 L L '
| 7 | 5 |Overrun | 6 | Figure 24. Incorrect Length (Start-Stop)
L 4 4 e i |
[} L] T T 1
| 8 | 0 |Command | 1 | retries are specified, a Write con-
| | |Reject | | tinue channel program is executed to
t 1 L 4 | retry the operation. On the third
Figure 21. Sense Byte Analysis occurrence of the error, a system-to-

(

Start-Stop)
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operator message is provided. The



error indicates a buffer overflow on
the 1053 printer.

9. If this is not a Read text, go to
Action 3. If it is a Read text, a
Read-skip command is executed and a
system-to-operator message is pro-
vided. The error indicates that the
input message was larger than the
input area.

10. If this is a Read response to polling
or addressing or a Poll, the selection
sequence is retried. On the third
occurrence of this condition, a
system-to-operator message is pro-
vided. If line error counts are spec-

r L) L] L] T -

l Device|1030| | | |

| |1050|83B3| TWX | 2740} |

| Command 11060|115A|33/35|2760|2260R|

[ N St St et S

|Write I 31 31 3 | 31 3 |

L 1 l 4 1 i 4

T T T T T | 1

|Read | 10 | 10 { 10 | 10 | 10 |

L L i L 1 1 J

[} T T 1 T 1 1
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Figure 27.

11.

12.

13.

Data Check (Start-Stop)

ified, each occurrence of the error is
recorded in the line error block.

If this is a Read response to text and
write retries are specified, the
operation is retried beginning with
the selection sequence. On the third
occurrence of this condition, a
system—to-operator message is pro-
vided. If line error counts are spec-
ified, each occurrence of the error is
recorded in the line error block.

If this is a Read text, the operation
is posted complete with error. If
this is a Read response to polling or
addressing, there was no response.

For Read response to text, there was
no response. For Read text, no text
was received or the time between text
characters was greater than 28 seconds
(inter-character time-out).

The command is retried. On the third
occurrence of this condition, a
system-to-operator message is pro-
vided. If line error counts are spec-
ified, each occurrence is recorded in
the line error block. The error indi-
cates that the data set is failing to
disconnect.

The channel program is retried. On
the third occurrence of this error, a
system-to-operator message is pro-
vided. If line error counts are spec-
ified, each occurrence is recorded in
the line error block. The error indi-
cates that the terminal is not answer-
ing in the time allotted.

If the error occurred prior to text
transfer, the channel program is
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retried. On the third occurrence of
this condition, a system-to-operator
message is provided. If this is a
Write text and write retries are spec-
ified, the failing command is reex-
ecuted. On the third occurrence of
the error (on the first occurrence if
write retries are not specified), a
system-to-operator message is pro-
vided. The error indicates a parity
error either on the command or on the
data.

14. A system-to-operator message is pro-
vided. If line error counts are spec-
ified, the error is recorded in the
line error block. The error indicates
a transmission code parity error, or
for a 2260, that data bit positions 0
and 2 are not equal.

15. If this is a Write text and write
retries are specified, the channel
program is retried. If line error
counts are specified, each occurrence
is recorded in the line error block.
On the third occurrence of this condi-
tion, a system-to-operator message is
provided.

If the error occurred on a command
other than Write text, the channel
program is retried. If line error
counts are specified, each occurrence
is recorded in the line error block.
On the third occurrence of this condi-
tion, a system-to-operator message is
provided. )

The error indicates an echo check.

16. If the error occurred prior to text
transfer, the channel program is
‘retried beginning with the selection’
sequence. On the third occurrence of
this condition, a system-to-operator
message is provided. If line error
counts are specified, each occurrence
is recorded in the line error block.

If the error occurred on a Read text
and read retries are specified, a Read
Repeat channel program is executed to
retry the operation. If line error
counts are specified, each occurrence
is recorded in the line error block.
On the third occurrence of the error,
a system-to-operator message is
provided.

For Read response to text with write
retries specified, a Write Continue
channel program is executed to retry
the operation. If line error counts
are specified, each occurrence is
recorded in the line error block. On
the third occurrence of this condi-
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tion, a system-to-operator message is
provided.

Thne error indicates one of the
following:

a. A VRC (parity) error was detected
in orne or more of the received
characters.

b. A LRC error was detected (the LRC
character transmitted by the terxr-
minal did not match the LRC char-
acter generated by the control
unit).

c. A circle N or NAK was received as
a response to text.

d. The line was at space at stop bit
time (control unit out of sync).

17. A system-to-operator message is pro-
vided. If line error counts are spec-
ified, the error is recorded in the
line error block. The error indicates
an echo check on the line.

18. The channel program is retried. On
the third occurrence of this condi-
tion, a system-to-operator message is
provided. The error indicates that a
~dial command was issued to a line that
is already "off-hook."

START-STOP ERROR RECOVERY SUGGESTIONS

Use of the Error Recovery Procedures is
strongly recommended. The operation in
error is retried if possible, and the error
conditions are posted in the DECB. System-
to-operator messages inform the operator
when an error cannot be recovered or when
the number of retries per terminal exceed a
user-provided threshold.

This section provides suggestions for
the DOS BTAM user who intends to write his
own error recovery routines. These sugges-
tions must be followed carefully. However,
the user must be aware that the lack of
automatic retries for the operations in
error would have a large incidence on the
throughput of the system. Lack of informa-
tion provided to the operator inhibits
proper maintenance of the system.

The Standard Error Information posted in
the DECB provides enough information to
identify the error.

If the interruption is an abnormal con-
dition, the BTAM Interruption Handler takes
the following actions:



e Stores the status bytes in bytes 30 and
31 of the DECB.

e Stores the command code of the channel
command in error in byte 20 of the
DECB.

e Stores the TP code of the channel com-
mand in error in byte 28 of the DECB.

e Stores the residual count in bytes
18-19 of the DECB.

e Stores the sense byte in byte 16 of the
DECB if the status contains a unit
check.

e Posts a completion code of hexadecimal
41 in byte 0 of the DECB.

e Returns control to the supervisor.

wWhen the user does not request Error Re-
covery Procedures to be included in BTMOD,
it is his responsibility to check the DECB.
The user should check the status bytes
(Figure 28). Generally, only one of these
indicators properly describes the condi-
tion; the others indicate the secondary
effects.

When a unit check occurs, the sense byte
(Figure 29) is stored in byte 16 of the
DECB. This byte should be checked on a
unit check condition.

Error Counts

If the user wishes to keep error counts
with his ERP on a line group basis, he must
issue an LERB macro instruction to generate
and initialize a Line Error Block and he
nust code ERLOGIC=C in the BTMOD macro
instruction. All error counts referring to
a particular DTFBT are kept in one Line
Error Block.

Bit|Condition

-+ —

0 |Attention
1 |Status modifier
2 |[Control unit end
3 |Busy
4 |Channel end
5 |{Device end
6 |Unit check
7 |Unit exception
8 |Program-controlled interruption
9 |Incorrect length
0 |Program check
1 |Protection check
{12 |Channel data check
|13 |Channel control caeck
|14 |Interface control check
|15 |Chaining check
L

e . P e S e S g S e T e

Figure 28. DECB Status Bytes

Oy S S Sy PPST Whp——

r v 1
|Bit]| Explanation |
b=t {
| 0 |Command reject |
| 1 |Intervention required |
| 2 |Bus out check |
| 3 |Equipment check |
| 4 |Data check |
| 5 |Overrun |
| 6 |Lost data |
| 7 |Timeout |
L 4 ) 4
Figure 29. DECB Sense Byte

The linkage between the DTFBT and the Line
Exrror Block is indicated by the LERBADR
operand in the DTFBT macro instruction.

If any of the error counters reach their
threshold values before the transmission
threshold value is reached, a message will
be printed on the System/370 console type-
writer. The message identifies the line
and contains the three error counters and
the transmission counter, together with
their respective threshold values.

After the message is printed, the trans-
mission counter and the three error count-
ers are added to a separate set of four

cumulative counters and the counters are

reset. If the transmission counter reaches
its threshold before any of the error
counts reach their thresholds, the four
counters are added to the cumulative count-
ers and the counters are reset, but no mes-
sage-is printed.

To print the cumulative counters, the
user may issue a LERPRT macro instruction.
When the macro instruction is issued, the
current values of the error counters and
the transmission counter are added to the
set of four cumulative counters for the
line. LERPRT may be used to print the
cumulative counters for one line or for the
entire line group. If the user does not
want his cumulative counters to be set to
zero after a LERPRT macro instruction, he
must code CLEAR=NO in the macro
instruction.

BSC ERROR RECOVERY PROCEDURES

The error recovery procedures (ERP) for
binary synchronous communication are manda-
tory and are automatically included in the
BTAM logic module. This is in contrast to
the ERP for start-stop devices, which are
optionally included when specified by the
ERLOGIC operand in the BTMOD macro. Thus
the ERLOGIC operand has no bearing on
inclusion of binary synchronous communica-
tion ERP in the BTAM module. The only
relevance of ERLOGIC to binary synchronous
communication consists in the C and NC
options which cause the Error Count Rou-
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Figure 30. Guide to Error Recovery Actions Taken by BTAM (Binary Synchronous)

tines (common to both start-stop and binary
synchronous communication) to be included
in the BTAM module.

Action 2:

The purpose of these error recovery pro-
cedures is first to analyze status and
sense information when I/0 interruptions
occur in conjunction with or as the result
of errors in the initiation or execution of
channel program commands. Then, if recov-
ery of the error condition is possible, a
- retry procedure is attempted. The number
of retries is specified by the user via the
RETRY operand in the DTFBT macro instruc-
tion. When the error condition is of a
class defined as unrecoverable or when the
maximum number of retries fails to produce
recovery, a system-to-operator message is
provided, indicating the nature of the
error. In addition, an error indication is
posted in the appropriate DECB.

Action 3:

The entries in Figure 30 refer to the
actions taken by ERP when listed error con-
ditions occur during the initiation or
execution of the I/0 commands.

In the following description of the
actions pointed to in Figure 30, n is the
number of retries specified by the RETRY
operand in the DTFBT macro instruction
issued for the line group.

Action 1: Unrecoverable Error

A system-to-operator message is Action 4:
printed, indicating the nature

of the error. The operation is

posted complete with error

(completion code: 41) and con-
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trol is then returned to the
problem program.

Should-Not-Occur Error

The channel problem is retried
n times if the error occurs
before data transfer. If n
retries fail, or if data
transfer is taking place,
Action 1 is performed. If data
transfer is completed, the
channel command is retried af-
ter the appropriate preliminary
commands are executed (for
example, Write ENQ, Read
response).

Lost Data on Read

If the error occurs on a text-
read and the last character
received is not an end charac-
ter, Read commands with counts
of one are issued to read the
ENQ character. After the ENQ
character is received, a READ
Repeat is issued. If n retries
fail, Action 1 is performed.

If the last character received
is an end character, a READ
repeat is immediately issued.
Action 1 is performed if n
retries fail.

Erxrors on Dial

If Lost Data or Intervention
Required occur during a Dial
command, a Disable command is



Action 5:

Action 6:

Action 7:

Action 8:

Action 9:

- the DECB.

issued and the dialing opera-
tion is retried. If n retries
fail, Action 1 is performed.

If time-out occurs on Dial, a
Disable is issued and the

operation is posted complete
with a time-out indication in

merely means that no answer to
the call was received, no
retries are attempted and no
error message is provided.

Time-Out on Read

If time-out occurs on a text-
read, Read commands with counts
of two are tried. If ENQ or
DLE, ENQ is received, a READ
Repeat is issued. If an EOT is
received or if n consecutive
retries fail, Action 1 is
performed.

If time-out occurs on a Read
response, a WRITE inquiry is
issued. If n retries fail,
Action 1 is performed.

Time-Out on Disable

The Disable command is retried
up to n times. If the error
condition persists, Action 1 is
performed.

Intervention Required

If this error condition occurs
on Prepare or Poll, a Disable
command is issued. Then a Set
Mode, Enable, and a retry of
the channel program are
executed. If the error condi-
tion persists, Action 1 is
performed.

If the error condition occurs
on Read or Write, Action 1 is
performed. :

Bus Qut Check on Dial

A DLE, EOT sequence is trans-
mitted, a Disable and Set Mode
are issued, and the Dial com-
mand is retried. If n retries
fail to recover from the error
condition, Action 1 is
performed.

Data Check or Overrun on Read

If the error occurs on a text-
read, a READ Repeat is issued.
If n retries fail, Action 1 is.
performed. If the error occurs

Since this condition

on a Read response, a WRITE
Inquiry is issued. After n
unsuccessful retires, Action 1
is performed.

Action 10: Command Reject on Write

An Enable command is issued and
then Action 1 is performed.

Action 11: Command Reject

A DLE, ENQ sequence is trans-
mitted, and then Action 1 is
performed.

Action 12: Unit Exception on Write or Poll

A Read command with a maximum
count and the skip flag on is
executed if the operation is a
Poll or a Write response to
text. If the operation is a
line bid (Write ENQ), the read
response CCW is executed. If
the condition exists after n

retries, Action 1 is performed.

In addition to the above actions, BTAM
provides automatic retransmission of a mes-
sage when a NAK response to text is
received from the remote device. If n
retries fail to recover, completion code 41
is set and bit 7 of byte 29 (error informa-
tion field) is set to one.

If a message of the form:
STX--Text(may be zero length)--ENQ

is received, BTAM automatically responds by
transmitting NAK to the remote device. If .
n retries fail to recover, BTAM performs
Action 1. Completion code 41 is posted and
bit 6 of the error information field (byte
29 of the DECB) is turned ON. Generally, n
retries are not necessary, because the
remote device sends EOT upon receiving the
NAK. This is the standard procedure, for
example, in communication with the 2780.
The 2780 transmits a message of the above
format in lieu of a record causing a card
reader error or an internal buffer parity
check. 1In this case, BTAM posts completion
code 41, turns ON bit 6 of byte 29, and
turns ON bit 1 (EOT) of the Flag byte in
the DECB.

Note: A message of the above format should
not occur in CPU-to-CPU communication
unless (user error) the ENQ character is
transmitted within text in nontransparent
mode.
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STANDARD ERP FOR THE 7770 AUDIO RESPONSE
UNIT

The following facilities are provided for
an audio response unit whether the error
recovery procedures have been requested or
not.

1. Hung up procedure: Whenever the unit
exception bit is set in the status
received at the end of an I1I/0 opera-
tion for a 7770 (indicating that the
inquirer hung up during a transaction)
and the unit check bit has not been
set, the line is disconnected and one
of the following procedures is
followed:

a. An initial operation, that is, one
starting with an Enable command
(Read Initial, Write Initial and
Write Invitational) is restarted
and no completion posting is made.

b. An operation specified with reset
is posted normally at the comple-
tion of the reset function.

c. If neither of the previous cases
apply, the operation is posted
~with the I/O error completion code
and the unit exception bit is set
in the unit status byte field of
the DECB.

2. Overlength procedure: Whenever BTAM
detects that the inquirer has
attempted to enter on a read operation
an inquiry longer than specified in
the length field of the DECB or MSGL
field in the DTFBT, BTAM posts the
operation with the 1I/0 error comple-
tion code and the incorrect length
indication bit set in the channel sta-
tus byte field of the DECB. However,
if there is an indication that the
inquirer hung up, the overlength indi-
cation is disregarded.

BTAM PROGRAM CANCELLATIONS

BTAM may detect a program condition that
makes it difficult or impossible to con-
tinue execution. In this situation, BTAM
posts pertinent information in the cancel
block and takes the proper action according
to which BTAM logic routine is being
executed.
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The BTMOD céncel block is as follows:

'Bytes' 0 1 2 3
r T 1
| Exror Codej DTFBT Address ]
1 1 N |
r R} R
| Reserved | DECB Address |
L L J
4 5 6 7

If the BTAM interruption handler has
control and a potential cancel condition is
detected, the following actions are taken:

"e The current operation is discontinued.

e A numeric error code, the DTFBT
address, and the DECB address are post-
ed to the BTMOD cancel block.

e A completion code of X'58' is posted to
the ECB.

If any other BTAM routine has control
and a potential cancel condition is
detected, the following actions are taken:

e The execution of the BTAM routine that
detected the cancel condition is dis-
continued is shown below.

e If the cancel condition has not been
posted to the cancel block, a numeric
error code, the DTFBT address, and the
DECB address are posted to the cancel
block.

e An operator-awareness message is writ-
ten on SYSLOG (see format and messages

e If CANCEL=YES was coded in the BTMOD
macro instruction, a DOS CANCEL macro
instruction is given.

e If CANCEL=NO was coded in the BTMOD
macro instruction, a return code of
X'01' is set in general register 15,
the condition code is set to non-zero,
and general register 1 points to the
location containing the address of the
BTMOD cancel block. Control is then
returned to the user at the instruction
following the BTAM macro instruction
that caused the cancel condition to be
detected.

The format of the operator awareness mes-
sage is:

P
{ppl 4BnnlI C text DTFBT=aaaaaa,
DECB=aaaaaa

where:

. PP

is partition indicator, supplied by



DOS when a multiprogramming supervisor

is used.

nn
is the decimal error code.

p . 3 > - -
indicates posting of information and
return to user.

c
indicates a Cancel message.

text
is the explanation of the error.

aaaaaa

is the address in hexadecimal.

The BTAM cancel messages are:

Exrror Code Text
00 User referred to closed DTFBT
01 DTFBT field improperly
initialized
02 DECB field improperly
initjalized
03 Multiple-wait count negative
ou Multiple-wait count exceeds
: ECBLIST size
05 Attempt to process non-BTAM
buffer
06 Unexpected program error in
RELBUF
07 REQBUF count negative
08 RESETPL DECB and LCB DECB
not same
Note: If either the DTFBT address or DECB

address is not available or is not per-
tinent at the point at which the potential
cancel condition is detected, the corres-
ponding cancel block field will contain
zero.

Programming Note: If the user who selected
the BTMOD parameter CANCEL=NO elects to
continue execution despite the error condi-
tion, he must store X'FF' in Byte 0 of the
Cancel Block before returning control to
BTAM.

START-STOP ONLINE TERMINAL TEST

The online terminal test facility is an:
optional service provided only if:

1. TERMTST=YES is coded in the BTMOD
macro issued for the problem program.

2. TERMIST=YES is coded in the DTFBT
macro issued to define the particular
line group concerned.

3. TERMTST is coded in the TWAIT macro.

The online terminal test facility serxr-
vices test requests initiated at the remote
device by either the operator or an IBM
Customer Engineer. The test requests may
be used as startup procedures or for termi-
nal checkout and terminal failure diagno-
sis. The tests provided operate on-line
with the problem program and affect the
user's problem-program operation only to
the extent that line time is required by
the test facility to perform the requested
functions over the selected line, and CPU
time is necessary to set up the requested

" test.

Requesting of Tests

Specific test requests are initiated only
at the remote device by the transmission to
the CPU of a message having a special for-
mat. The tests requested may involve mes-
sage switching, comparing incoming data to
a stored pattern in main storage, sending a
set of characters to a specified terminal,
or checking the IBM SELECTRIC typewriter
element or carriage mechanisms on a remote
terminal. The format of the message re-
questing a test is shown below., Framing
characters (for example, STX) are not shown
in the format.

T T T ) T 1
| |FROM| TO | UNIT END |
99999 | XX | TYPE | ADDR | SELECT | TEXT | CHARACTER |
L L 1 L 1 L J

= s e

99999 (5 characters): This is the primary
action code used to recognize this message
as a test request.

XX (2 characters): This is the module-
sequence code used to define the specific
test to be executed.

FROM

TYPE (1 character): Used by the terminal-
test modules to determine the type of ter-
minal from which the test is being
requested.

FROM TYPE Device
1 1030 card reader
2 1050
3 1060
[ 2740 (with or without
2760 attached)
5 1030 badge reader or

manual entry
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6 2260 (Remote) and 2265
(Remote)

TO

ADDR (0, 1, or 2 characters): This is the
address of the terminal to which the mes-
sage is to be sent.

TO ADDR Usage: This is a one-byte field
for the IBM 1030 Card Reader, 1050, 2740s,
and 2740Sc, giving the addressing character
for the selected terminal. For other 2740 .
combinations, the field is omitted.

The TO ADDR for 1030 badge readers and
manual entry, 1060 devices, 2260, and 2265
devices is a two-byte field. The address
of the receiving terminal is selected by
transmitting a predefined code in these
character positions. The code is as
follows:

1. 1060:

01 will define terminal A as the
receiving terminal.
02 = terminal B

26 = terminal 2%
2. 1030 Badge Readers or Manual Entry:

02 will define terminal B as the
receiving terminal.

03 = terminal C

04 = terminal D

26 = terminal Z
Note: If 10 is entered as the address
field, this will be considered an in-

valid request as the corresponding
address (J) is not a legal 1030
address.

3. 2848 devices:

The TO ADDR is used to select the 2848
display control unit. The address of
a display control unit can be any USA-
SCII non-control character (i.e., any
character in columns 3-7 in the USAS-
CII code chart), therefore allowing 96
possible display-control addresses.

Note: The TO ADDR applicable to a
particular display control unit can be
determined from one of its attached
display stations by specifying the
request-address test in the test
message.
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Actual 2848 TO ADDR
USASCII address (2 bytes)
b7...b%
0100000 01
0100001 02
1111111 96

UNIT
SELECT (0, 1, or 2 characters)

Unit select is not applicable to 1030 and
2740 devices; therefore, text can start in
this position.

1. 1050 and 1060 devices (1 character):

This specifies the particular unit at
the TO ADDR that is to receive the
message, i.e., 1052, 1053, 1055, 1062
Printer 1 or 2, etc. The appropriate
unit-select code can be determined
from the publication related to the
type of terminal being addressed.

2. 2260 and 2265 (or 1053 attached to the
2848 or 2845) devices (2 characters):

2260 and 2265 Display Stations and
1053 Printers are selected by trans-
mitting a predefined code in these
character positions. The device
selection can be one of twenty-five
USASCII non-control characters.

Actual Unit Address UNIT SELECT (2 bytes)

57...b1
1000000 01
1000001 02
1011000 25

The screen address for the 2845/2265 is 26.
The printer address is 27.

Note: The predefined 2-byte code applica-

ble to a particular display station can be

determined from that display station itself
by utilizing the request-address test.

END
CHARACTER
1030 = EOB
1050 = EOT
1060 = EOB
2740 = EOT
2848 = ETX
Note: The test message as transmitted from

a 1060 device is entered by utilizing the
data and transaction keys. The EOB charac-



ter is entered by depressing the teller A

or

B key.

Applicable Module Sequence Codes for 1030,
1050, 1060, 2740, 2260, and 2265:

01

Message Switching

This module receives a message from the
requesting terminal and transmits it to
the terminal (on the same line) as spec-
ified in the test message.

Note: The number of characters that can
be switched is directly dependent upon
the count field that the user specified
in the problem program READ macro for
the line over which the test is

requested. Only this number of charac-
ters can be switched.
Tilt

This module sends the tilt test to the
requested terminal. This test is
designed to check the SELECTRIC type-
writer print element.

Rotate

ML 2 o i Ao
This module sends the rotate test to the

requested terminal.

This test is
designed to check the SELECTRIC type-
writer print element.

Twist

This module sends the twist test to the
requested terminal. This test is
designed to check the SELECTRIC type-
writer print element.

Stored Compare

This module provides a means to compare
the received message with a particular
pattern stored in the CPU. The defined
message in main storage is compatible
with the transmitting capabilities of
the terminal(s) involved.

The test message to be compared with the
stored pattern is transmitted from the
terminal and consists of the numbers 0
through 9 followed by the alphabet (A
through Z). The incoming test message
must specify the comparison characters
in the same order, although not all of
them need be specified.

The number of characters that can be
compared is directly dependent upon the
count field that the user specified in
the problem program READ macro for the
line. The I/0 area must be long enough
to contain the header information
(99999, etc.), the characters to be com-
pared, and the end character.

Note 2:

Exceptions:

1. When transmitting from a 2740 termi-
nal with Station Control, a space
character must precede the compari-
son data. For the 2740 Basic or
2740 with Transmit Control, two
space characters are needed.

2. The comparison test for a 1060 is
requested by entering the following
message:

ELLER
B

T
999996534210 A or

_.._.,
o
e e

Comparison is then made to this mes-
sage. Responses to this request are
.printed only at the requesting
terminal.

Messages received at the terminal are:

1. If the comparison to the stored mes-
sage is valid, the following message
is sent to the terminal specified in
the TO ADDR field:

The character printed in the posi-
tion of the asterisk will be the
last character against which a com-
parison could be made. Exception:
The message sent to a 1060 after a
valid comparison is:

If the request was received proper-
ly, but an insufficient count was
specified in the READ and thus no
characters could be compared, a /
character is printed in the asterisk
position. , :

2. If the comparison to the stored mes-
sage is invalid, the data received
is merely message-switched to the
terminal specified in the TO ADDR.

Note 1: For a 2740 with checking where
the ADDR field is omitted, the message
is sent back to the terminal requesting
the test when the stored message is
invalid.

The stored compare test is not
applicable to the 1030 manual entry orx
badge reader.
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06

All Characters Test

This module provides a standard all-
characters test for CE terminal checkout
and serves as a start-up message for the
customer. Special characters are not
used in the terminal test. Characters
received at the terminal are:

1. 1030, 1060, 2848 (2260 and 1053)
Numbers: 0-9, and alphabet: A-Z.
2. 1050, 2740 Numbers: 0-9, alphabet:

A-Z (lowercase), and A-Z
(uppercase) .

07 SELECTRIC Analyzer Test

72

This module provides an exerise to ana-
lyze the capability of the SELECTRIC-
typewriter-carriage mechanism to perform
within defined specifications. The
defined message in storage, when trans-
mitted, will have the ability to so
exercise a requested terminal. This
test is not applicable to a 1053 Printer
attached to a remote 2848 or 2845 Con-
trol Unit.

08 Write at Line Address Test (2260 and

2265 only)

This test will provide a line-
selectivity test by using the first two
characters after the UNIT SELECT field
as a new line code. This can be fol-
lowed by data which is to be switched to
the terminal and written on the line
specified on the display station screen.
The following characters are used to
select the line on the display station
screen:

01 = line #1
02 = 1line #2
03 = 1line #3
12 = 1line #12

Request Address Test (2260 and 2265
only)

TO ADDR and UNIT SELECT fields are
not utilized in this test message since
the test itself provides these fields to
the requesting terminal. ETX can be
sent immediately after the TYPE field.
The 9-byte message returned to the re-
questing display station is in the fol-
lowing format:

The
not

T

D

L DL
Ci+|D|V
L L1

o e oy

T [}
DC Addr|DV Addr]|
L [

| |
L L

DC address is the predefined code neces-
sary to select this display control unit
(2 bytes). DV address is the predefined
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10 2760 Optical

code necessary to select this display
station (2 bytes).

Note: This test provides the TO ADDR
and UNIT SELECT codes of the requesting
2260 itself. It is not a means of get-
ting the TO ADDR and UNIT SELECT codes
for some other 2260.

Image Unit Frame Change
2740DC) See test 11.

Test (2740C,

Image Unit Scan Point
2740DC)

2760 Optical
Test (2740C,

These tests are requested by entering
the following message from the keyboard
of the associated 2740 terminal:

E
T
XX = 10 for frame change test
11 for scan point test
4 = identifies test as coming from
the 2740
FA,A, = the 2760 control message (See

2760 Optical Image Unit
Component Description)

If a frame-change test is requested,
BTAM writes a frame-change message
derived from the test request to the
2760.

If a scan-point test is requested,
BTAM writes a frame-change message
derived from the test request to the
2760. The customer engineer may then
probe one or more response points,
depending on the mode specified in the
test-request message. The coordinates
are read and printed on the IBM 2740.

On-line Terminal tests for the 2760
will generally be run by the IBM Custom-
er Engineer during periods of inactivity
or as a start-up procedure. Once the
testing is complete, the customer
engineer will unload the film and the
operator can continue operation.

On-line Terminal tests can also be
used to perform tests after the data-
entry sequence has bequn. iHowever, if
such an interruption occurs, the film
should be unloaded and the sequence
restarted. If this is not done, the
filmstrip may not be at the expected
position and the data entered after the
test may not be the data expected.



Terminal Test Restrictions

1. The problem program I/0 area must be
of sufficient length so that the
entire test message can be read into
main storage. If buffers are used,
there is an additional restriction:
the data area of the first buffer in
the chain must contain all of the
characters in the test-request message
through the UNIT SELECT field. In the
case of the write-at-line-address test
request, the two characters defining
the line address must also fit into
the first buffer. The TEXT characters
and END CHARACTER may also appear 1n
the first buffer.

2. If the problem program is using an an-
swer list, none of the reset options
can be specified in the READ macros.
The line connection must remain estab-
lished for the terminal tests.

3. To request a test from a 1030 Badge
Reader, the badge reader must be wired
to read out the entire 10 columns of
the badge (refer to 1030
publications).

4. The transaction code received {rom
1030 devices is not included as part,
of the test request.

5. All 1030 tests require a 1033 Printer
on the same line as the requesting
terminal. The printer is specified in
the-TO ADDR field.

6. The terminal tests will not test 1035
Badge Readers or 1030 Badge Readers in
a 1035 environment.

7. 1In order to use online terminal test
for the 2740 M2 with checking, a READ
TIR operation must be used.

8. If the test pattern area in the BTMOD
is busy, no test will be performed and
a READ TI (READ TV for switched lines)
is started.

9. The first five bytes of the user's 1/0
area cannot be equal to all 9°'s.

ONLINE TERMINAL TEST FOR BINARY SYNCHRONOUS

- COMMUNICATION

The online terminal test for Binary Syn-
chronous Communication (BSC) is an optional
service provided by DOS BTAM. It is pro-
vided to ensure proper operation of the
system, and it may be used in the diagnosis
and correction of a BSC system malfunction.

Online testing is available for all
types of remote BSC stations. For System/

370-to-Systemww 370 operation, both computers
may run under DOS BTAM with the online test
facility, or one may run under BTAM and the
other under an online diagnostic program.
Operation between a System/370 and a
System/360 Model 20, 2715, 2770, 2972,

2780, remote 3270, or 1800 requires the,
Systemn/370 to run under BTAM or an on-line
diagnostic program.: For System/370 to 1130
operation, the System/370 must run under
BTAM and the 1130 must rqn -under an online
diagnostic program.

In System/370-to-System/370 operation,
either computer may initiate online tests.
In operations between System/370 and a
System/360 Model 20, 1130, 2770, 2780,
2972, or 1800, the System/370 cannot initi-
ate the online test except for a test type
(x operand) of 00. In System/370 to 2715
and System/370 to remote 3270 operation,
only the 2715 or remote ‘3270 can initiate
an-online test. When the System/370
initiates the test with a 2780, the 2780
Mode switch must be set to either PRINT or
PUNCH, if the 2780 is on a point-to-point
line.

Figure 321 shows the test types available
for each type of remote station, and wheth-
er the RFT message that initiates the test
can be sent from the central computer
(indicated by "C") or from the remote sta-
tion (indicated by "R"), or from both.
Where a - appears, the test type is not
usable for that type of remote station.
Figure 32 shows the test types for both the
local and remote 3270s.

The BSC online terminal test is provided
on two levels. TFirst: .DOS BTAM recognizes
Request-for-Test (RFT). messages transmitted
by the remote unit. .When an RFT message is
recognized, BTAM performs the requested
test, which is usually transmission of a
test message. Second: DOS BTAM initiates
online test by transmitting. an RFT message
requesting the remote unit to perform a
test that is specified by the parameters of
the ONLTST macro. ONLTST cannot be used
unless the remote devices are types
equipped to receive program-initiated
online tests.

The BSC online test facility recognizes
Reqguest-for-Test messages only if:

1. The request is initiated by the appli-
cation program with an ONLTST macro
instruction or, if the request is
initiated from a terminal, when the
program is executing one of these
macro instructions: READ Initial,
READ Initial with Tone, READ Connect,
READ Connect with Tone, READ Continue
(remote 3270 only).
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r . ] Ll L) . | L] 1 ) 1 |
| Test Type: specified in RFT message X-field| |S/360| | | | | | |
| o [Mod | R N |
| Content of test message S/7370 | 20 11130|1800|2715§2770]278012972 |
| b= -~ + + S Dot P 1
| 00| (User-specified) |c.R  |C,R |C,R |C,R |[R |C,R*|C,R2|C,R? |
|01 ] (Usex-specified) ‘ jIc,R |R IR IR IR IR R IR |
‘02=EBCDIC, alt bit patterns, :C,R :R IR IR |R ‘R3 %- I- 1
ransparen
| 03jUSASCII, all bit patterns, jc.,R IR - - - |- |- - |
| |transparent | | | | I I
|04 | EBCDIC, all bit patterns except |C,R IR IR IR |- IR® |- I- |
i data link controls | | | | | | | | |
==+ + N (o e S S St e
]05|USASCII, all bit patterns except |C.R IR - R - IR |R2 |- |
| data link controls | | | | | |
|06 |UsAsCII, A-Z, 0-9 jc,R |R I- IR |- R R |- |
|07} USASCII, printer selection code .and A-Z, |C,R* |R% |- |[R* |- |- |RS |- |
I 10-9 v | | | | | |
| 08| UsASCII, punch selection code and A-Z, |C,R* |R* - R%* |- |- IRS |- [
| 10-9 | [ | I |
| 09| Transcode, printer selection code and |- |- - |- - |- IR |- |
| |a-Z, 0-9 | | | | I | | | |
F-—+ . + s e e et S|
|10| Transcode, punch selection code and |- |- |- |- |- |- |RS |- |
|__1a-z, 0-9 | | [ A |
} 11} Transcode, A-%Z, 0-9 i- |- - |- - |- IR |- |
|12 | EBCDIC, printer selection code and |C.R* [|R* R* |R%* |- |IR* |RS |- |
| _12-z, 0-9 | I S A T |
|13 |EBCDIC, punch selection code and A-Z, |C.R* |[R® R* |R* |- IR®* [|RS |- |
I 10-9 | ) | | | | |
|14 | EBCDIC, A-Z, 0-9 jC.R IR IR IR - IR IR i- {
L 4 | 1 L 4 1 4 Il 4 ¥ ]
) T v LA T ] T T 13 ] 1
| 15| EBCDIC, 74 NUL (X'00') characters, ICyR IR IR IR |- |R IR |- |
} |6 SYN (X'32') characters i | | | | | | | l
%16}E§C§§gg'uo bytes of X'AA', 40 bytes :C,R :R {R {R :— %R’ 1R ‘- =
o v
|17| Transcode, 80 SOH (X'00') characters |- |- |- |- |- |- IR |- |
|18 |Transcode, 40 N's (X'15'), 40 ESC |- |- - i- |- |- |R |- |
| (X'2A') characters | | | | | | | |
|19 | EBCDIC, 280 NUL (X'00') characters |e,R IR IR IR IR |- - |- |
[ 4 L. [ R 4. 'l iR L 4. 3
r k3 Ll L L} | L] v L) Ll )
| 20| EBCDIC, 80 characters, U-Z |C/R |- |- |- |- |R | R |- |
| 0-9, X'00'-X"3F' (transparent) i | | | { } | |
| 21| EBCDIC, 120 character jc.R |- - |- |- iR IR - |
| A-Z, 0-9, X'00'-X'53" (transparent) | | | | | i | |
| 22| EBCDIC, 144 characters jc,R |- - I- |- |R IR |- |
| |a-z, 0-9, X'00'-X'6B' (transparent) i | | | | { | | |
% AL L 4 A 4 L L L 4L J'
| C=The test can be initiated by the program using the ONLTST macro instruction. |
| R=The test can be initiated from a remote station. |
L ¥ |
€ Ny 1
| *RFT messages sent from a remote 2770, 2780, or 2972 that specify X=00 must specify a |
| transmission count (Y-field) of 1. ‘ |
| 2Printer only. The print chain must be at least 120 characters. |
| 32770"'s with expanded buffer capability. |
| #The printer and punch codes apply to the 2780 only; the devices that contain pro- |
| gramming (System/370, System/360 Model 20, 1130, 1800, and 2770) treat the codes as |
| data. ' |
! SpPoint-to-point only. l

Figuré 31. Summary of BSC Online Tests ‘(except for the 3270)
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r T 1 T 1
| | | 3271 or 3272 | 3275 |
| ! k T 1 |
| | | 32717 | 3281 or 3286 | |
| | t T + T + T T 1
| Test | Content of | Model | Model | Model | Model | Model | Model | 3284 |
| type* | test message | 1 | 2 | 1 | 2. | 1 | 2 | Models |
1 4 4 L 4 4 4 i 4 ]
T T . T T T 13 L T Ll 1
| 23 | 3270 Basic | X | X | X | X | X | X | |
| | (EBCDIC) | | | | | o | |
1 4 4 R 4 4 1 4 4 1
L) T T ] T T T T ]
| 24 | 3270 Model 1 | X | | X | | X | | |
| | (EBCDIC) | | | | | | | |
L 4 4 4 4 R L 1 4 4
r T T T T T + + + 1
| 25 | 3270 Model 2 | | X | | X | | X | |
| | (EBCDIC) | I | | | | | |
L 4 4 4 4 (| 4 4 4 |
T T 1 T T T ) T 1 1
| 26 | 3270 orxders | X - | X ] X | X | X | X | ]
| | (EBCDIC) | | | | I | | |
L 4 4 i 4 iR 4 i 4 i |
T LI L} v T 1l L} T 1 ]
| 27 | 3270 Universal Char- | | | X | X | | | X |
| | acter Set (EBCDIC) | | | | | | | |
L 4 4 4 4 L 4 4 e i |
T 1 T v L) L) T 1 1
| 28 | 3270 NL/EOM | | I ox 1 x| | | x |
| | Printer | | | I | | | I
L L. 1 I3 4 L 4 iy s i |
[ 3 1 . ] T 1 T L) T L) 1
| 29 | 3270 Basic | X | X | X | X | X | X |
I | (ASCII) | | | | | | | |
i 1 4 i 4 4 R R L 4
T ki T T 1 T L) T L) ) |
| 30 | 3270 Model 1 I X | | X | | X | | i
I | (ASCII) I i i i i i i i
1 4 + + 4 1 4 R 4 |
L 3 1 b ) T T k) T L] L
| 31 | 3270 Model 2 | | X | | X | | X | |
| | (ASCID) | | | | | | i |
L 4 4 4 N 4+ 4 4 4 4
r L) 1) 1 1 T 1 T T ]
| 32 | 3270 Orders | X | X | X i X | X | X | |
| | (ASCII) | | | | i | | |
L 4 4 1 1 ; i 4 i 4 ]
L ) Ll R 1 T T 1) ) T 1] )
| 33 | 3270 Universal Char- | | | X | X | i | X
| | acter Set (ASCII) | | | | | | | |
1 4 ) 4 4 4 [ 4 4 4 i
r RS LE hj i L} T T T 1
| 34 | 3270 NL/EOM | | | X | X | | | X |
] | Printer (ASCII) | | | | | | | |
} 4 L L 'y L i j & L J.
| *For local 3270s, only EBCDIC tests (23 through 28) are available. |
t - 1
| X = The test type is available for the device type. i
L . 1
r T i
| Model 1 = 480-character buffer | Model 2 = 1920-character buffer |
L . L ]
Figure 32. Summary of Online Tests for the Local and Remote 3270
2. BSCTEST=YES is coded in the BTMOD 2. The application program issued a TWAIT

macro being used by the application , following the macro instruction that

program. was executing when the RFT was

: received.

3. TERMTST=YES is coded in the DTFBT :

macro issued to define the particular Programming Note: In an online test

line group concerned. between a System/370 and a 2770, test mes-

sages sent to the 2772 control unit cannot
exceed a length of 128 bytes, unless the

The BSC online test facility services 2772 has the Expanded Buffer feature, in
RFT messages only if: which case the maximum length is 256 bytes.
' On-line test messages X=04 and X=05 contain
1. The Request-for-Test is received the form feed (FF) and vertical tab (VT)
without error. characters. The 2770 printer performs the
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indicated forms motion, FF or VT, upon
detection of the FF or VT characters.

Note: The application program must ensure
that the first input buffer used in any
macro instruction during which an RFT may
be received is large enough to accommodate
both the RFT message and any test message
that is sent to the device. The largest
RFT message allowed is 300 bytes. Buffers
may be used, but the first buffer should be
large enough to accommodate the RFT message
and any test message.

Terminal-Initiated RFT

In most cases, response to an RFT message
consists of transmitting a fixed test mes-
'sage to the device a specified number of
times. In these cases, the Interruption
Handler turns on the terminal test flag in
the DECB and posts the DECB complete
without error. The online terminal test
logic gets control through TWAIT. The
requested test pattern is loaded into the
application program I/0 area and trans-
mitted to the device. In one special case
(when X=0), the test message is only ackno-
wiedged. When the required number of tran-
smissions has been completed, an EOT is
transmitted on nonswitched lines, or a DLE
EOT is transmitted on switched lines, and a
Disable command is issued. The results of
the test are printed on the computer con-
sole, and the application program operation
is restarted.

Program-Initiated RFT

When the program itself initiates a binary
synchronous online test procedure, the fol-
lowing sequence of events occurs:

1. The program issues an ONLTST macro
instruction, which generates linkage
to the online test logic generated by
the BTMOD macro instruction.

2. The online test logic uses the parame-
ters supplied by the ONLTST macro to
generate an RFT message.

3. The RFT message is transmitted, and
test messages from the device are read
into the area supplied by the online
test module.

4. The results of the completion of the
test are printed on the computer con-
sole. The completion code in the DECB
is posted X'7F' 'if the test ends nor-
mally, and X'41°' otherwise.

5. The application program may wait for
the completion of the ONLTST macro
through the TWAIT or WAIT macro.
Normal operation of all other lines of
the problem program will continue
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without interruption during the opera-
tion of the online terminal test.

Request-for-Test (RFT) Message Formats

The formats of the messages which request
tests are shown below. (The tests that are
provided by BTAM are described on the fol-
lowing pages.)

If the test is requested from the appli-
cation program with the ONLTST macro
instruction, BTAM constructs the request
message from information provided in the
ONLTST operands. If the test is requested
from a terminal, the terminal comnstructs
the request message from information pro-
vided by the terminal operator. (See the
device-dependent sections of this book and
applicable component description or termi-
nal operator's publications for information
on requesting a test from the terminal.)

The RFT message constructed by BTAM as a
result of ONLTST or by the terminal as a
result of an operator request (except for
the local or remote 3270) is:

P e oo, S—
b e S e @

I I R | T

ST L1 I[P] s | I[D] E

0% [X|Y|N|ADDR||L| T |[TEXTI||{L| T

H | || ILE] X | | X
1ot b1 g ] —de L

The RFT message constructed by the ter-

minal for a local 3270 is:

| S I T
st 1 Is| I
101 %17]7T| |
INNENEY |
Ll _Ll_1._1 )

The RFT message constructed by the ter-
minal for a remote 3270 is:

— ¢ —-

s .
0 % (2 characters)

H
identifies the message as an RFT
message.
or

S

0% 7/ (3 characters)

H

identifies the message as an RFT mes-
sage from a local or remote 3270.
These .characters, in addition to the
STX for local and the STX and ETX for
remote, are automatically supplied



when the terminal operator presses the
Test Request key.

(2 characters)
is a two-byte zoned decimal field that
defines the type of test to be
performed.

1>

(2 characters)
is a two-byte zoned decimal field that
defines the number of times the test
message is to be transmitted. If X=0
and the remote terminal is a 2770,
2780, or 2972, Y must equal 1 because
these stations transmit only the RFT
message. For a test for a printer
attached to a 3270, ¥ must equal 1.

|+

(1 character)
is a one-byte decimal digit (0-9) that
specifies the size of the ADDR field.
If N#0, then the ADDR field must be
present. For the local 3270, N must
be set to 3; for the remote 3270, N
must be set to 4.

1=

ADDR (0-9 characters)
is the address of the station or
device to which the test message is to
be sent. For a multipoint configura-
tion, the ADDR field contains the
selection address of the unit to which
the test message will be sent. This
unit need not be the same unit that
sent the RFT message. For a point-to-
point configuration, the ADDR field is
limited to two characters and contains
the required component selection
sequence, for example, ESC x, where x
indicates the component to be
selected. This field is not present
if N=0. For a local 3270, this is a
three-character control unit-device
address.

[DLE] STX (1 or 2 characters)
are framing characters for start of
text in the RFT message. DLE is pre-
sent if text is to be written in tran-
sparent mode.

TEXT

this field is optional and appears
only when X=1.

is the framing character for end of
text in the RFT message for nontrans-
parent data. For transparent data,
BTAM provides the end characters.

Note 1: When error information byte mode
is used, an error information byte will be
present in Systen/370 main storage.

Note 2: If an RFT message is transmitted
from a 2780 with the Auto Turnaround fea-
ture, and the terminal test requester at

the 2780 wishes to turn the line around af-
ter the transmission, blank cards should
follow the RFT message with the ETX charac-
ter deleted from the RFT message. This
allows the Auto Turnaround feature to be
utilized so that the terminal test message
can be received at the punch of the 2780.
This procedure cannot be used when X=0 or
X=1 in the RFT message.

Test Messages

The contents of the test message used for
BSC on-line test are defined by the X field
of the RFT message. Allowable values of X
are 00-34, and they have the following
meanings:

X=00 The test message is to be acknowl-
edged ACK if received without errors.
It is acknowledged NAK if a data
check is detected, and it is not
responded to at all if other ending
conditions are detected.

The text received with the RFT mes-
sage will be transmitted Y times.

Transparent EBCDIC message:

MY 4+ A
[T WP: <.

DLE text DLE ETXY

The text consists of all 256 EBCDIC
characters in collating sequence
order.

X=03 USASCII transparency message:

DLE STX text DLE ETX

The text is in USASCII code (high-
order bit always zero), and consists
of all 128 USASCII characters in
collating sequence order.

Normal EBCDIC message:
STX SYN SYN text ETX

The text consists of the 245 non-data
link control characters. The charac-
ters excluded are SOH, STX, ETX, ETB,
EOT, ENQ, ACK, NAK, SYN, US, DLE.

Normal USASCII message:
STX SYN SYN text ETX

The text is in USASCII code, and con-
sists of the 117 non-data link con-
trol characters. The excluded char-
acters are the same as X=04.
X=06 Alphameric USASCII message:
STX SYN SYN A B C

NOPQRSTUYV
6 7 8 9 ETX -

DEFGHIJEKLM
WXYZ012345
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X=07

X=08

X=09

X=10

X=11

X=12

=13

X=14

USASCII printer message:

STX ESC Q ABCDEFGHIJKLMN
OPQRSTUVWXYZO012345E@86
7 8 9 ETX

'This message is used for the 2780

printer.

USASCII punch message:

STX ESC 4 ABCDEVFGH
20

OPQRSTUVWIXY
7 8 9 ETX

IJKLMN
12345
This message is used for the 2780
punch.

TRANSCODE printer message:
STX ESC/ ABCDEFGH

I
OPQRSTUVWIXYZO01
7 8 9 ETX

JKLMN
2345
This message is coded in TRANSCODE
and is used for the 2780 printer.
TRANSCODE punch message:
STX ESC 4 A BCDEVFGH
0

OPQRSTUVWIXYZ
7 8 9 ETX

IJKLMN
12345
This message is coded in TRANSCODE
and is used for the 2780 punch.

TRANSCODE multipoint message:
STX SYN SYNABCDEFGH

I
NOPQRSTUVWXYZO01
6 7 89 EIX

JKL
234

(<4

This message is coded in TRANSCODE
and may be used for either the 2780
punch or printer.

EBCDIC printer message:

This message has the same content as
the TRANSCODE printer message, X=09.
The code is EBCDIC. This message is
used for the 2780 printer.

EBCDIC punch message:

This message has the same content as
the TRANSCODE punch message, X=10.
The code is EBCDIC. This message is
used for the 2780 punch.

EBCDIC alphameric message:

This message has the same content as
the TRANSCODE multi-point message,

=11. The code is EBCDIC, and it may
be used for the 2780 printer or punch
on multipoint lines.
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X=16

X=18

X=19

X=20

X=21

X=22

X=23

EBCDIC Weak Pattern message (switchéd
line):

STX SYN SYN text ETX

The text consists of 74 bytes of
X'00*' followed by 6 bytes of SYN.

EBCDIC Weak Pattern message (leased
line): :

STX SYN SYN text ETX

The text consists of 40 bytes of
X'AA' followed by 40 bytes of X'55°'.

TRANSCODE Weak Pattern message
(switched line):

STX SYN SYN text ETX
The text is 80 SOH characters.

TRANSCODE Weak Pattern message
(leased line):

STX SYN SYN text ETX

The text is 40 N's followed by 40 ESC

characters.

EBCDIC Weak Pattern message (DLE SYN
insertion):

The text is 280 bytes of X'00' fol-
lowed by 10 SYN characters. This
message is transmitted in transparent
code. .

EBCDIC 80-Character Transparent Text
messages’

The text consists of 80 bytes of U-Z,
0-9, and X'00'-X"3F'. The code is
EBCDIC. This message is transmitted
in transparent code.

EBCDIC 120-Character Transparent Text.
message:

The text consists of 120 bytes of
A-Z, 0-9, and X'00°'-X'53'. The code -
is EBCDIC. This message is trans-
mitted in transparent code.

EBCDIC l1l44-Character Transparent Text
message:

The text consists of 144 bytes of
A-Z, 0-9, and X'00'-X'6B'. ' The code
is EBCDIC. This message is trans-
mitted in transparent code.

3270 Basic EBCDIC Test Message:
This test checks all alphameric char-

acters at a display station or print-
er. It checks the use of the WCC to



sound the audible alarm and allows
attribute field specifications to be
checked at a display station. It
will start a printer, printing only
40 characters to a line.

X=24 3270 Model 1 Align EBCDIC Test

Pattern:

This test checks position alignment
for the u480-character display sta-
tion. It also checks the WCC to
sound the audible alarm. It will
start a printer, printing 40 charac-
ters to a line.

3270 Model 2 Align EBCDIC Test
Pattern:

X=25

This test checks position alignment
for the 1920-character display sta-
tion. It also checks the WCC to
sound the audible alarm. It will
start a printer, printing 80 charac-
ters to a line.
X=26 3270 Orders EBCDIC Test Message:
This tests 3270 orderxrs (SF, SBA,
etc.), checks the WCC tO sound the
audible alarm, and uses display and
intensified brightness. It starts
the printer, printing 64 characters
to a line.
X=27 3270 EBCDIC Universal Character Set
Test Pattern:

This test uses the Erase/Write com-
mand, displaying the Universal Char-
acter Set in EBCDIC. It checks the
WCC to start the printer, sound the
audible alarm (on a display), and
print 132 characters per line on the
printer. NL and EM are also tested
on a printer. Display intensity is
used. The SF, NL, EM, and IC orders
are used.

3270 NL/EM EBCDIC Test Pattern:

This test is mainly intended to test
the end of message (EM) order and
multiple new line (NL) orders on the
printer. The WCC is checked to start
the printer, sound the alarm (on a
display), and print 132 characters to
a line on the printer.

X=29-34 3270 ASCII Test Patterns:

These tests correspond to tests 23-28
except that transmission is in ASCII.

Messages to the Console

The online test facility prints the results
of the test on the computer console. (The
local 3270 is an exception; no results are
printed at the console.) Two messages are
provided; one is used when BTAM is trans-
mitting test messages (or RFT messages with
X=0), and the other is used when BTAM is
receiving test messages. The content of
these messages is:

Transmitter
Line Address
Number of Trans-

Receiver
Line Address
Number of Trans-

missions (Y) missions
X Field X Field
Time Outs Time Outs

NAKs Received
Terminal ID
(multipoint)

Lost Data Occurrences
Data Checks

The formats of these messages are:
For the transmitter:

4B70I ON-LINE TEST cuu xx yy TO NK TI
For the receiver:

4B711 ON-LINE TEST cuu xx yy TO LD DC
Where:

4B701
identifies the messages as BSC online
test results for the transmitter.

4B711 :
identifies the message as BSC online
test results for the receiver.

cuu
specifies the line in the form channel
and unit.

specifies the test type. This is the
X field from the RF