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This publication describes the BTAM
facilities and macro instructions needed to
write an application program that defines,
activates, and controls a System/370-based
teleprocessing system or local 3270 display
system or both. Effective use of this
publication does not presuppose a knowledge
of teleprocessing techniques, but it does
require a knowledge of the System/370
assembler language and of data management
techniques. The publication does not
contain detailed information on the
terminal equipment and computers that may
be used as remote or local stations in a
BTAM-controlled system. For this
information, see the lists of publications
below.

This publication is organized as
follows:

e "Teleprocessing and BTAM Concepts"”
explains concepts of teleprocessing in
general and of BTAM in particular for
the reader who is not already familiar
with these concepts. This chapter also
defines many terms used throughout the
publication.

e "Defining the Teleprocessing System"
tells how to define to 0OS/VS the
characteristics of the communications
lines and equipment making up the
teleprocessing system. It includes
information on the system generation
procedure. The DCB macro instruction,
among others, is described here.

e "Buffer Management” tells how to
construct buffer pools and how to
obtain and release buffers as needed to
accommodate message data.

e "Code Translation" describes the
facilities BTAM provides for
accomplishing the necessary translation
between the transmission code used on
communications lines and EBCDIC, the
internal code of System/370. The
ASMTRTAB and TRNSLATE macro
instructions are explained here.

e "Activating and Deactivating the
Teleprocessing System™ tells what
procedures to follow in initializing
the user program prior to message
transmission and in deactivating the
system upon conclusion of message
transmission. The OPEN, LOPEN, and
CLOSE macro instructions appear here.

e "Line Control and Message Transmission"”
briefly explains the techniques for

PREFACE

controlling communications lines of
various kinds (switched, nonswitched,
contention, polling) and presents the
READ and WRITE macro instructions used
in message transmission operation.
Also given are the WAIT, TWAIT, and
RESETPL macro instructions.

"Start-Stop Read and Write Operations”
lists the types of Read and Write
operations applicable to each type of
remote terminal and gives the channel
program for each.

"BSC Read and Write Operations®™ lists
the types of Read and Write operations
applicable to each kind of line
configuation, gives the channel program
for each, and indicates the types of
remote stations for which each type can
ke used.

"Local Read and Write Operations® lists
the types of Read and Write operations
applicable to the local 3270 disglay
system and gives the channel program
for each type.

Twelve chapters of programming
considerations contain device-dependent
information about remote computers, the
2780 data transmission terminal, the

2790 data communication system, the

2770 data communication system, the

2972 general banking terminal system,

the 3270 information display system, 3650
retail store system, 3660 supermarket
system, 3735 programmable buffered ter-
minal, the 3741 model 2 data station, the
3750 switching system, the 3780 data com-
munication terminal, and the 5273 direct
numerical control station.

"Error Recovery Procedures and Error
Recording” explains the BTAM-provided
facilities for diagnosing and
attempting to recover from a variety of
error conditions and for indicating and
recording the occurrence of the errors.

"Online Testing” describes the
facilities available for diagnosing
line and equipment troubles.

Eighteen appendixes show control block,
information table, macro instruction,
and error message formats and contain
code charts, sample programs, and
storage estimates for vVS2.

Before using this manual, the reader

should be familiar with the following
publications:

IBM Data Processing Glossary, GC20-1699
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IBM Systenv370 Principles of Operation,
GA22-7000

0S/VS - DOS/VS-VM/370 Assembler
Language, GC33-4010

0S/VS Supervisor Services and Macro
Instructions, GC27-6979

0S/VS Data Management Services Guide,
GC26-3783

0S/VS Data Management Macro
Instructions, GC26-3793

For the transmission control units and
terminals in his configuration, the BTAM
user also needs to know the information in
the following publications:

e Transmission Control Units:

IBM 2701 Data Adapter Unit, Component
Description, GA22-6864

IBM Systemv 360 Component Description:
IBM 2702 Transmission Control,
GA22-684¢

IBM System/360 Component Description:
IBM 2703 Transmission Control,
GA27~2703

e Start-Stop Terminals:

IBM 1030 Data Collection System,
GA24-3018

IBM 1050 Reference Digest, GA24-3020
IBM 1050 System Summary, GA24-3471

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

IBM 1050 Operator's Guide, GA24-3125

IBM 1060 Data Communications System,
GA24-3034

IBM System/360 Component Description:

IBM 2260 Display Station; IBM 2848
Display Control, GA27-2700

IBM System/360 Component Description:
IBM 2265 Display Station; IBM 2846

Display Control, GA27-2731

IBM 2740 communications Terminal,
GA24-3403

IBM 2740/2741 Communications Terminal
Operator's Guide, GA27-3001

IBM 2760 Optical Image Unit, Component
Description, GA27-3011

e BSC Stations:

iv

IBM SRL General Information -- Binary
Synchronous Communications,
GA27-3004

IBM System/3 RPG-II Telecommunications
Programming Reference Manual,
SC21-7507

IBM 1130 Functional Characteristics,
GA26-5881

IBM 1130 Synchronous Communications
Adapter Subroutines, GC26-3706

IBM 2770 System Components, GA27-3013

IBM 2780 Data Transmission Terminal,
Component Description, GA27-3005

IBM 2790 Data Communication System,
Component Description, GA27-3015

IBM 2972 Models 8 and 11 General

Banking Terminal System, Component
Description, GL27-3020

IBM 50 Magnetic Data Inscriber,
Ccomponent Description, GA27-2725

IBM 3270 Information Display System,
Library Users Guide, GA23-0058 for the
manuals applicable to the configuration.

Introduction to Programming the IBM
3270, GC27-6999

IBM 3735 Programmable Buffered
Terminal, Concept and Application,
GA27-3043

IBM 3735 Programmer's Guide, GC30-3001

IBM 3740 BTAM/TCAM Programmer's Guide,
GC21-5071

Component Information for the IBM 3780
Data Communication Terminal,
GA27-3063

Local 3270 Display System:

IBM 3270 Information Display System,
Library Users Guide, GA23~0058 for the
manuals applicable to the configuration.

To assemble, link-edit and execute a

BTAM program requires knowledge of the
information in:

0S/VS System Generation Introduction,

GC26-3790

0S/VS1l System Generation Reference,
GC26-3791

0S/VS2 System Generation Reference,

GC26-3792

0S/VS Linkage Editor and Loader,
GC26-3813

0S/VS JCL Reference, GC28-0618
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SUMMARY OF AMENDMENTS (April 1975)

This Newsletter contains a discussion of an application program's response
to a Request- for-Test message. It also includes a number of minor technical
and editorial changes and corrections. If you are adding Release 4 of VSl or

Release 3 of VS2, you should, as with the addition of any new release, recompile
your application programs.

Summary of Amendments Oct 1975

This Newsletter adds storage estimates for VS2, makes corrections

to Autopoll information, and includes a number of technical
corrections.

Summary of Amendments Sept 1976

This newsletter contains minor technical and editorial changes and corrections, updated information for
READYQ and return codes for RESETPL and CHGNTRY macros, a new parameter HIO2740 for the
RESETPL macro. Appendix B the DECB has been corrected and updated.

Summary of Changes Aug 1978

New Program Function Support of New 3270 Devices: The following summarizes the new

devices that BTAM supports:
NEW ATTACHMENT COMPATABLE WITH
3274 1B Local 3272
3274 1C BSC 3271
32761,2,3,4 BSC 3271

BTAM provides additional capabilities for applications to use the
large (alternate) display or printer size of the devices attached to
the 3274 1B and 1C and the 3276 1, 2, 3, 4 Control Units. For
further description of these capabilities see the following two
sections under “IBM 3270 Information Display System,
Programming Considerations”:

* Nonswitched Remote 3270 Display System, Line Control and
Message Transmission.

* Local 3270 Display System, Read and Write Operations.

Summary of Changes Jan 1980

This newsletter contains minor technical and editorial changes; Prepare to Read support for a local
3274 Model 1D Control Unit; Write Structured Field support for a local 3274 Model 1D Control Unit
and a remote 3274 Model 1C Control Unit.

BTAM provides Prepare to Read support and Write Structured Field support on OS/VS1 and OS/VS2
MVS.

For more information on these capabilities see the following sections under “IBM 3270 Information
Display System, Programming Considerations:”
* Nonswitched Remote 3270 Display System,
Line Control and Message Transmission
* Local 3270 Display System,
Read and Write Operations
* Local 3270 Display System,
Prepare to Read Operations
xiv



This chapter explains some fundamental
aspects of computer-based data communica-
tions systems (often called teleprocessing
systems) of the kind accommodated by the
0S/VS Basic Telecommunications Access
Method (BTAM). It also explains some basic
terminology used throughout the publica-
tion. Since this discussion is intended to
explain teleprocessing (TP) systems for the
BTAM user, it does not attempt to encompass
all kinds of teleprocessing systems.
Although some of the terms defined apply to
all or most communications systems, other
terms are limited to communications pro-
gramming usage or specifically to BTAM.
Moreover, concepts and terminology are pre-
sented from the programmer's viewpoint,
rather than from the engineer's.

Viewed in its most elementary aspect, a
teleprocessing system consists ox (1) a
central computer and associated transmis-
sion control equipment, (2) remote sta-
tions, and (3) the electrical circuits
(called communication lines or data links)
that connect the remote stations to the
central computer (See Figure 1). For the
purpose of this discussion, the central
computer equipment comprises the central
processing unit (CPU) and the equipment by
which the CPU is connected to the communi-
cations lines. The generic name of this
equipment is transmission control unit
(TCU).

The equipment constituting a remote sta-
tion can be either a terminal or another
computer. A terminal consists of a control
unit and one or more input and output
devices, each of which is called a com-
ponent of that terminal. Each input device
and each output device is considered a
Separate component.

Remote stations in a BTAM-controlled
teleprocessing system are usually separated
from the central computer by a distance
sufficient to require common carrier facil-
ities and transmission techniques to accom-
plish communication between central comput-
er and remote stations. (Communications
common carriers are companies that furnish
communications services to the public.)
However, it is the method of connection to
the central computer, rather than the dis-
tance from the computer, that determines
whether a station is classed as remote. A
station is considered remote if it is con-
nected to the central computer through a
transmission control unit (TCU). (A sta-
tion connected directly to a computer data
channel is termed a local station.) Except
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for the local 3270 display system, OS/VS
BTAM supports only remote stations, which
must be connected to the central computer
Ly means of an IBM 2701 Data Adapter Unit
or an IBM 2702 or 2703 Transmission Con-
trol. Local 3270 display systems are con-
nected directly to a selector, multiplexer,
or block multiplexer channel of the central
computer.

An operator's console is an input/output
device whose function is to control the
operations of the computer. The console
and its terminal control unit make up a
terminal that can communicate with the
operating system and with problem programs
but cannot communicate with other ter-
rinals. If the operating system includes
the Multiple Console Support (MCS) option,
BTAM can communicate with those operator's
consoles that are connected to the central
computer through a 2701, 2702, or 2703
transmission control unit.

Note: Appendix J describes the terminals
and configurations supported by BTAM.

CATEGORIES OF COMMUNICATIONS LINES

Communications lines can be categorized Ly
several sets of attributes, some of which
are discussed below. Some attributes have
significance for the user's BTAM program,
others need only be specified during system
generation, the way the attributes of local
I/0 devices are specified.

LINE AND STATION CONFIGURATIONS

A communications line can be classified
according to whether it connects two or
more than two stations and whether or not
the electrical connection between the cen-
tral computer and the station is con-
tinuously established. Figure 2 illus-
trates a teleprocessing system comprising
several types of line and station configu-
rations, the elements of which are
explained below.

A nonswitched line is one that con-
tinuously links the stations associated
with it, regardless of the amount of time
it is in use for message traffic. This
kind of line is usually furnished by a com-
mon carrier on a contractual basis, Lketween
specified locations for a continuous
period, or regularly recurring periods, for
the exclusive use of one customer.

Teleprocessing and BTAM Concepts 1
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A nonswitched line is called point-to-
point if it connects the computer to a
single remote station; it is called multi-
point if several remote stations are con-
nected to the line.

A switched line is one in which an
electrical connection between the central
computer and a remote station is estab-
lished by dialing, the way ordinary tele-
phone calls are made. As in the public
telephone network, the actual communication
path for a given transmission is not fixed
but is automatically selected from a vari-
ety of possible paths by common carrier
switching equipment.

Each remote station on a switched line
is continuously connected to the common
carrier switching center (exchange) by an
access line, the way a telephone is. A
telephone number is associated with the
access line. Similarly, each TCU at the
central computer is connected to the
exchange by access lines. Usually, a TCU
has several access lines, each with its own
telephone nunber; multiple access lines
permit simultaneous communication with sev-
eral remote stations. Each connection of
an access line at the TCU is called a
switched line termination or 1line
appearance.

Common carriers usually charge for

switched lines on a time-used rather than a
contractual basis.

A switched line is always considered
point-to-point, as communication occurs
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with only one remote station on a line dur-
ing any call. Switched line connections
are established by manual dialing or oy
automatic dialing under program control.
The dialing operation may be performed at
the central computer or at the remote sta-
tion, and the called station answers manu-
ally or automatically. Not all of these
options are available for all types of line
configurations and remote stations. Within
the limitations imposed by equipment or
grogramming, the user chooses among them on
the basis of the requirements of his appli-
cation. For example, if the application
involves collection of batched data from a
number of remote stations after normal
working hours, it would be appropriate to
have each station equipped with an automat-
ic answering facility and the central com-
puter equipped with the calling facility.
This would allow the program automatically
to call the unattended stations and receive
the batched data.

CUPLEX AND HALF-DUPLEX TRANSMISSION

The term duplex applies to a communications
line that can accommodate data transmission
in both directions at once. Half-duplex
lines permit transmission in only one
direction at a time. In a BTAM-controlled
teleprocessing system, data transmission is
always in half-duplex mode; messages are
never transmitted in both directions at
once.
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TRANSMISSION TECHNIQUES

Transmission technique is the way in which
data characters are represented on the com-
munications line. The two techniques used
by computers and terminals supported by

BTAM are start-stop and binary synchronous.

Detailed explanations of these tech-
niques are not given here, since the pro-
grammer need not concern himself with them
except to specify to BTAM which technique
is used. Binary synchronous communication
(BSC) is used for high-speed data transmis-
sion between the central computer and a
remote computer or high-speed terminal.
Start-stop transmission (also called asyn-
chronous transmission) is used for data
transmission at lower speeds between the
central computer and remote terminals of
various types.

TRANSMISSION CODES

Data can be represented on a communications
line by any of several transmission codes.
The code used on a given line is determined
by the kind of station or the class of sta-
tions connected to the line. Some stations
allow a choice of transmission codes. The
BTAM programmer must be aware of the code
used on a line, since he must sometimes
specify, in the form of bit patterns, cer-
tain data characters to be transmitted by
BTAM. At the back of this manual are
charts giving the specific bit patterns of
the characters contained in the character
sets of the various transmission codes or
station types.

LINE CONTROL

Just as a computing system, with its vari-
ety of peripheral input/output equipment,
requires some means to coordinate the func-
tioning of the various parts, the variety
of I/0 equipment making up a teleprocessing
system requires a discipline to effectively
manage the flow of message traffic. A sig-
nificant difference should be noted, howev-
er. In a conventional computing system,
the various I/0 devices are at the service
of the programmer; the requirements of his
program and the characteristics of the data
to be processed largely determine which
input and output Jdevices are to be acti-
vated and when. Moreover, the I/0 devices
are within reach of the computer operator;
he can intervene when a device malfunctions
to correct the condition or assign a dif-
ferent device. 1In a teleprocessing system,
on the other hand, the central computer
receives data at random from remote sta-
tions, and the operator at the central com-
puter cannot exercise any direct control
over remote stations. He cannot, for
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example, correct a malfunctioning device at
a remote station.

A further distinction between a comput-
ing system and a teleprocessing system lies
in the handling of errors in data. With
current techniques for transmitting data
over long distances, errors are frequently
introduced into message data by unavoidakle
transient line conditions such as crosstalk
and lightning strikes. Transmission errors
occur much less often in a computing sys-
tem. A discipline for a teleprocessing
system must accommodate the facility to
detect transmission errors and, when poss-
ible, to correct them (as by retransmitting
the message containing the errors). If the
error is irrecoverable, its occurrence must
be signaled to the user program, so that
appropriate action can be taken.

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

Line control can be classified in two
ways. The first way is by the transmission
technique (start-stop or binary synchro-
nous) that is used for the line under con-
sideration. With each of these techniques
is associated a set of control characters
and rules for their use to effect the
needed functions. Some of the control
characters are used for both start-stop and
BSC, while others are peculiar to one or
the other of the transmission techniques.
The specific line control characters are
explained under the discussions of these
techniques in the section "Line Control and
Message Transmission".

The second way in which line control can
be classified is by the communication line
configuration with which it is used. For
example, line control for a switched line
differs from that for a nonswitched 1line.

While the general capabilities and func-
tions of a given line control scheme are
identified in terms of transmission tech-
nique and line configuration, individual
variations in capability and function arise
from differences in the kind of stations to
be controlled and from the presence or



absence in the stations of certain fea-
tures. For example, a given line control
scheme may include the control characters
needed to indicate occurrence of a trans-
mission error and to request automatic
retransmission, but some types of station
equipment that use that line control scheme
may not be capable of error checking or
automatic retransmission. Generally speak-

ing, all stations connected to a given line

must be designed to use the same line con-
trol scheme, and, if a certain capability
is provided by some stations but not by
others, the capability cannot be used.

It is not necessary for the BTAM pro-
grammer to specify the line control scheme
to be used for a given line; this informa-
tion is provided implicitly during system
generation and during assembly in the DCB
macro instruction for the line group of
which the given line is a member. The pro-
grammer must, however, have a general unde-
rstanding of line control concepts in order
to correctly structure that portion of his
program that performs message transmission.
Also, the programmer must know the meanings
of each of the line control characters,
since he must regularly insert certain of
them into output areas and arrange his pro-
gram to look for them in input areas.

Line control functions can be considered
in two categories: the functions needed to
establish contact between central computer
and remote stations and those needed to
produce orderly flow of message traffic.

ESTABLISHING CONTACT

Contact may be established in several ways,
depending in part upon the line configura-
tion involved.

In some line control schemes one of the
stations on a point-to-point nonswitched
line can "bid" for use of the line, so that
it can send a message to the other station.
Occasionally both stations may simul-
taneously bid for use of the line. When
this happens, the stations are said to con-
tend with each other; a system in which
this situation can occur is called a con-
tention system. The line control scheme
for a contention system must provide some
means for resolving contention, that is,
determining which of the contending sta-
tions is to be given the opportunity to
send its message. After one station has
been given control, the other is blocked
from sending. A contention system is more
frequently used for a point-to-point line
configuration (that is, one involving only
two stations) than for a multipoint confi-
guration. BTAM currently provides conten-
tion line control only for point-to-point
lines.

The alternative to a contention system
is a system in which a control station
(that is, the central computer) periodical-
ly contacts each of the remote stations in
turn and allows it to send any input mes-
sages it has ready. ("Ready" means that
the terminal operator is prepared to enter
data from a keyboard or that some medium
such as cards or paper tape has been placed
in an input device so that the data can be
transmitted automatically when the control
station activates that device.) In this
kind of system, each remote station has a
unique identifier consisting typically of
one or two characters, which, when sent
over the line by the control station,
causes that remote station and no other to
respond. In a BTAM-controlled teleproces-
sing system only the control station, that
is, the central computer, activates sta-
tions in this manner. The process of con-
tacting in turn each of several stations on
a line to determine whether any has input
ready is called polling, and the station
identifiers are called polling characters.
Often, the first polling character identi-
fies the station, and the second identifies
a particular component from which data is
solicited. A system in which stations are
polled is called a polling system (in con-
trast to a contention system).

Although the term polling taken in its
conceptual sense implies a nonswitched line
to which are attached several stations,
each of which is solicited in turn, the
actual function of polling (that is, send-
ing a station identifier) sometimes applies
as well to a point-to-point nonswitched
line or to a switched line. 1In the case of
a switched line, the central computer may
dial the telephone number of the station
(or the station may dial the computer), and
then the computer transmits the polling
characters for that station.

In this discussion of contention and
polling systems, the distinction between
the two was based on establishing contact
for the purpose of receiving input data
from a remote station. The distinction is
less clear in the case of output data. 1In
either a contention or a polling system,
the central computer must send a station
identifier to select the specific station
that is to receive an outgoing message.
The station identifier in this case is
called addressing characters (or selection
characters), and the process is called ad-
dressing (or selection). As with polling
characters, the first addressing character

.may identify the station, and the second, a

particular component.

Switched Lines

It should be understood that, in the case
of a switched line, the polling and ad-
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dressing functions are independent of
whether the central computer or a remote
station initiated the telephone connection.
Typically, the operator at a remote station
dials the computer only when the remote
station has data to send to the computer,
and the computer therefore polls the sta-
tion after the line connection is estab-
lished. Similarly, the central computer
may dial a remote station only when the
computer has data to send and therefore
addresses (or selects) the remote station.
These conventions do not always prevail,
however. For example, some applications
require that certain stations be polled
after working hours when the stations are
unattended. With the proper common carrier
equipment at the station, the computer can
dial the station and then poll the input
devices that the operator previously loaded
with, for example, a deck of cards or a
paper tape.

In establishing contact over a switched
line, two situations should be avoided.
First, dialing a wrong number can result in
establishing contact with a station other
than the one intended. Second, an unau-
thorized station, if provided with the
telephone number of the central computer,
could establish contact (assuming that the
polling or addressing characters corres-—
ponded to the characters for authorized
stations).

To prevent message transmission under
either of these circumstances, identifica-
tion verification may be used. (This is an
optional facility available for certain
kinds of stations.) In order to use this
facility, each remote station that is per-
mitted to call the computer over a specific
switched line termination (that is, by cal-
ling a specific telephone number), must
have an identification sequence that it
automatically sends after the line connec-
tion has been established. The program
compares the received sequence against a
programmer-defined sequence. If they
match, message transmission can proceed; if
they differ, BTAM signals the fact by set-
ting a flag bit and inhibits message trans-
mission. The user's program must check the
flag bit and take appropriate action, which
ordinarily is to break the line connection.

If the remote station is a computer, the
identification sequence is provided by the
programmer, and each computer, central and
remote, can check the identity of the
other. If the remote station is a termi-
nal, the sequence is mechanically or
electrically established when the terminal
is installed, and only the central computer
can perform the checking function.

Because the central computer has no way
of uniquely identifying a station that
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calls it, all polling and addressing char-
acters and identification sequences must be
the same for any station that is to be per-
mitted to call in over a given switched
line termination.

The function of identification verifica-
tion is not applicable to nonswitched
lines, since the user determines, when the
teleprocessing system is installed, which
stations are to be connected to a specific
nonswitched line.

Terminal Lists

When establishing contact with a remote
station, the BTAM program gets the tele-
phone numbers, polling or addressing char-
acters, and identification sequences needed
from a control table called a termimal
list, which the programmer generates during
assembly using a BTAM macro instruction
provided for this purpose. The structure
and contents of the terminal list vary
according to the kind of line configuration
and the remote station for which the list
is being generated. (Terminal lists are
not used for contention systems.)

Positive and Negative Responses

The discussion of how contact is estab-
lished between stations has considered only
the action taken by the originating station
(that is, the station that initiates the
contact). Before message transmission can
rroceed, the responding station (the sta-
tion being contacted) must indicate to the
originating station whether or not it is
ready to receive or send a message. This
indication is generally called a response
or answerback, and it is termed positive if
the station is ready, negative if it is not
ready. The specific characters used for
positive and negative responses vary with
the type of station and the kind of line
control (start-stop or BSC) under
consideration.

BUFFERING

Buffering is a data management technique
often used in conventional (nonteleproces-
sing) application, because, by permitting
greater utilization of input/output areas,
it minimizes the amount of main storage
needed for these areas. This advantage is
even more evident in a teleprocessing sys-
tem, especially one involving many communi-
cation lines and varying message lengths.

Each Read or Write operation that
involves transfer of text data between a
central computer and a communication line
requires that an input or output area be
assigned to that line. However, to per-
manently assign main storage areas to each



communication line is wasteful, because
these areas are idle except during the
relative small proportion of time that text
transfer to or from the communication line
is in progress.

Because data transfer operations are
virtually never in progress simultaneously
on more than a small proportion of the
lines in a system, only a relatively small
number of main storage areas are needed to
service many communication lines. Buffer-
ing permits these areas to be shared among
the lines.

Buffering involves defining a group (or
pool) of main storage areas called buffers,
assigning buffers from this pool to Read
and Write operations as needed, and then
returning them to the pool when they are no
longer needed, so they may be used for sub-
sequent Read or Write operations.

When the buffer pool is formed, all buf-
fers are chained together by placing a link
field containing the address of the next
buffer in the chain in the first fullword
of each buffer. The link field of the last
buffer contains zeros. Adjacent buffers in
a chain are not necessarily in contiguous
storage locations.

Buffers can be withdrawn from the pool
singly or in chains. A buffer control
block (BCB) associated with the pool always
contains the address of the first available
buffer of those remaining in the pool.

When buffers are returned to the pool they
are automatically inserted into the chain.

A control block associated with each
Read and Write operation contains the
address of the first buffer in the buffer
chain that is assigned to the operation, so
the programmer can always determine the
address where the received data begins or
where the data to be sent must be placed.

BTAM and OS/VS automatically perform the
functions necessary to set up a buffer pool
when the programmer provides certain infor-
mation, such as the number of buffers he
requires and the length of each. (All buf-
fers in a pool have the same length). 1In
addition, BTAM can automatically obtain
buffers from the pool and provide them to
the Read or Write operation; this is called
dynamic buffer allocation or dynamic buff-
ering. If the programmer does not specify
the use of dynamic buffering, the program
must request the required number of buffers
before initiating the Read operation. This
is called programmer buffering.

DYNAMIC BUFFERING

As mentioned earlier, buffering in general
provides a significant increase in main
storage utilization; dynamic buffering
further increases the utilization. With
programmer buffering, the programmer must
anticipate the length of the message to be
received; if messages can be of different
lengths, he must request enough buffers to
accommodate the longest message that can be
expected, even though messages of this
length are infrequently received. Further-
more, all buffers are provided in advance
of the Read operation, even though they
will not all be used at once.

When dynamic buffering is used, however,
buffers are obtained singly (by means of
program controlled interrupts) as the Read
operation progresses. Only as many buffers
as needed are obtained; when BTAM detects
an ending character in a buffer, it does
not get any more buffers. Besides allowing
delayed acquisition of buffers, dynamic
buffering allows buffers that are no longer
needed to be progressively released to the
buffer pool, instead of remaining idle
until the end of the Read or Write opera-
tion and then being released as a group.
This technique is possible, because, with
dynamic buffering, BTAM sets a completion
code in the high-order byte of each buffer
when the Read or Write operation has
finished filling or emptying the buffer.
This is the same kind of completion code
that is set in the event control block
(ECB) at the end of the entire Read or
Write operation. The program can check
each buffer in turn for this completion
code and release the buffer when the code
is set.

Whether or not dynamic buffering is em-
rloyed, BTAM does not release buffers that
contain data. The programmer must do this
himself, and failure to do so results in
exhaustion of the buffer supply. Should
this occur, no more Read or Write opera-
tions can be performed.

To summarize, dynamic buffering maxi-
mizes buffer utilization by (1) obtaining
only as many buffers as are needed for an
operation, (2) obtaining them just before
actual use, and (3) allowing the programmer
to release them one at a time immediately
after use.

Further information on buffering will be
found in the section "Buffer Management."

CONVENTIONS USED IN THIS PUBLICATION

To explain the use of BTAM, this publica-
tion must frequently express functional
relationships between different parts of a
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teleprocessing system, at varying levels of
detail. To express these relationships
clearly and concisely requires that certain
conventions be observed.

Station, Computer, Terminal: The term sta-
tion, when not qualified, refers to any of
the computers and terminals, whether cen-
tral or remote, connected to a BTAM-
controlled communications line. Central
computer means the computer in which the
user program under consideration is run-
ning. Where the unqualified word computer
appears, it means the central computer.

The general term remote station denotes
a computer or terminal being controlled by
the central computer. Where the context is
appropriate, the specific term remote com=
puter or remote terminal is used. For
example, in discussions limited to start-
stop communication lines, the phrase remote
terminal is generally used, since start-
stop lines do not accommodate remote compu-
ters. In discussions of binary synchronous
lines, however, the more general phrase
remote station is used, since BSC lines
accommodate both computers and terminals.

Direction of Transmission: The terms input

ate mechanical or formatting functions at a
station (end-to-end control characters).
Examples of line control characters are
SOH, STX, and BOT (start of heading, start
of text, end of transmission). Examples of
end-to-end control characters are CR, LF,
VT, and BEL (Carriage Return, Line Feed,
Vertical Tab, Bell).

Usually, the name of a character and the
function it performs are the same, for
example, an EOT character indicates the end
of transmission. In some cases, however, a
particular function is effected by a dif-
ferent character or character sequence.

For example, the EOA (end-of-address)
character is sometimes used as a positive
response signal, and for certain non-IBM
terminals the characters FIGS H LTRS are
employed as an end-of-transmission
sequence. Where these disparities of func-
tion and character name occur, the intended
meaning is made clear.

The text portion of an output message is
given by the user to BTAM in a work area or
buffer. The user also must provide certain
line control characters in the buffer.

Read and Write Operations: The sequence of

and output are always used relative to the
computer in which the BTAM program under
consideration is being run. Thus, whether
BTAM is running in the central computer or
a remote computer, input denotes data
transmission from the remote station, and
output denotes data transmission from the
central computer.

In expressing a specific direction of
transmission, the sending and receiving
stations are always identified: as in
"transmission from the central computer to
a terminal.” The phrase "transmission
between the central computer and a termi-
nal,"” on the other hand, implies transmis-
sion in either direction.

Data, Messages, Text, Control Characters:
The term data is the most general of these
terms; with respect to communicaticn lines,
it refers to any sequence of transmission
code bit patterns, whether the patterns
represent graphic characters, control char-
acters, or binary information. Message
means any sequence of data characters, con-
sidered as a unit, and includes any control
characters necessary for transmission on a
communications line. Text refers to the
data characters comprising the information
to be conveyed, such as plain language or
binary data. Control characters are char-
acters needed either to control transmis-
sion on the line (called line control or
data_link control characters) or to activ-
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events by which data characters are sent or
received is called a Read operation for
input messages and a Write operation for
cutput messages.

Each Read or Write operation is produced
by a READ or WRITE macro instruction issued
by the user's program (except for some
operations performed automatically by error
recovery procedures and online testing fa-
cilities). The term Read (or Write) opera-
tion may be qualified at several levels.
For example, the phrase "Read operation"”
refers to any of several types of Read
operation; the phrase "Read Initial opera-
tion” refers to any of several variations
of Read Initial operations, and so on.
Where a specific type is intended, the
corresponding type code is usually given,
as in "Read Initial Conversational (TIV)
operation.”

A Read or Write operation is performed
by a sequence of commands executed by the
channel to which the TCU is connected.
These channel commands cause the TCU to
transmit data characters and control sig-
nals on the line or, conversely, to respond
to data characters and signals received
from the line.

In discussions of Read and Write opera-
tions, the term command means a channel
command, as represented in main storage by
a channel command word (CCW).



BTAM macro instructions, like other operat-
ing system macro instructions, are written
in the assembler language and accordingly
are subject to the rules given in 0S/VS and
DOS/VS Assembler Lanquage. BTAM macro in-
structions, like all assembler language
macro instructions, are coded in this
format:

l o R ] . v
| Name |Operation |Operands
L N 4

1 8 T T
| Symbol or|Macro Name|One or more operands

| Blank | | separated by commas
L § Y 4

o e e s e

The operands are used to specify the fa-
cilities to be included, services to be
performed, and various parameters needed by
BTAM. Operands are coded according to the
following rules.

POSITIONAL OPERANDS

Positional operands are shown as either
small letters or capital letters. Small
letters describe the kind of information to
be coded; capital letters indicate the
exact characters to be coded.

If the operand is shown as small letters
(for example, inarea), substitute for it
one of the values shown in the macro
instruction format chart, Appendix G.

If the operand is shown as capital let-
ters (for example, OPENLST), code it exact-
ly as shown.

Code commas and parentheses exactly as
shown. If an optional operand is omitted,
a comma must still appear, except following
the last operand coded.

KEYWORD OPERANDS

Keyword operands are shown as a word in
capital letters, followed by an equal sign,
followed by (1) a descriptive word or
phrase in small letters or (2) a specific
character or sequence of characters in
capital letters.

If small letters follow the equal sign,
code the keyword and equal sign exactly as
shown, and substitute for the word or
phrase in small letters one of the values
shown in the macro instruction format
chart.

BTAM MACRO INSTRUCTION FORMATS

If a specific character sequence follows
the equal sign, code the entire operand
exactly as shown.

Code commas and parentheses exactly as
shown. Unlike positional operands, no
comma need be coded in place of an omitted
optional keyword operand.

CONTINUATION LINES

The operand field of a macro instruction
can ke continued on one or more additional
lines as follows:

1. Enter a continuation character (any
nonblank character that is not part of
the operand coding) in column 72 of
the line.

2. Continue the operand field on the next
line, starting in column 16. All
columns to the left of column 16 must
be blank.

The operand field being continued may be
coded in one of two ways. You may code the
operand field through column 71, with no
blanks, and continue the coding in column
16 of the next line, or you may truncate
the operand field at the end of an operand
(including the comma that follows the
operand), and start the next operand in
column 16 of the next line.

Examples:

v L 3 v L g 1
{Name |Operation|Operand [col}
] | 172 |
L. s 1 4 ) |
- t L 8 T 1
| NAME1 | OP1 | OPERAND1 , OPERAND2, OPE | X

| | |RAND3, OPERAND4 , OPERAN | X

| | |D5,0PERAND6 THIS IS |

|* | | ONE WAY |

L L L L |
3 T T T h )
| NAME2 | OP2 | OPERAND1 ,OPERAND2, X

| | | OPERAND3, THIS IS |X

| | | OPERAND4 ANOTHER |

| * | | WAY |

L 1. L L J
CODING AIDS

The symbols [ 1 (brackets), { } (braces),
and ... (ellipsis) are used to aid in
defining macro instruction formats; they
are never coded. Their meanings are as
follows.

BTAM Macro Instruction Formats 9



(1]
indicates that the enclosed operand is
optional, or is coded under certain
conditions. If more than one operand
is stacked within brackets, one of the
items, or none, may be coded. If one
of the choices is underlined, the
option associated with that choice is
assumed to be specified if the operand
is not coded.

indicates that one of the enclosed
operands must be coded.

defines the limits of a syntactical
unit, if the unit consists of more
than one operand, for example,
({operandone,operandtwo},...). The

{ } and ellipsis signifies that the
two operands may be repeated in sets.
The enclosing parentheses must be
coded.

10 OS/VS BTAM SRL



Defining a teleprocessing system means
specifying to BTAM and OS/VS the charac- .
teristics of the communications lines,
TCUs, and remote stations comprising the
system. Using this information, 0OS/VS
establishes the appropriate program inter-
taces between the user program and data
management 1/0 routines.

During system generation, the programmer
must specify the types of TCUs and remote
stations making up the teleprocessing sys-
tem and the features associated with each
TCU and station. Appendix D explains how
to code system generation macro instruc-
tions to provide this information. (See
the 0S/V51 or 0S/VS2 system generation
reference manual for general information
about the system generation procedure.)

During assembly and during program
execution, the programmer must define com-
munications line groups and terminal lists,
as explained below.

For information about defining the local
3270 display system and about attention
interruption handling, see the section "I1BM
3270 Information Display System -- Program-
ming Considerations."”

DEFINING COMMUNICATIONS LINE GROUPS

A communications line group is a logical
association of lines having characteristics
similar enough that the same channel pro-
grams can be used for all lines in the
group. These characteristics are as
follows:

e All lines in a group must be start-
stop, or all must Le BSC; both types
cannot be mixed in the same group.

e All lines must be of the same type.
For start-stop lines, this means that
all lines in the group must be non-
switched, or all must be switched. For
BSC lines, all lines in the group must
be nonswitched point-to-point, non-
switched multipoint, or switched
point-to~point.

e All remote terminals connected to
start-stop lines in a group must be of
the same type, must have the same fea-
tures, and must use the same transmis-
sion code. '

e All remote stations connected to BSC
lines in a line group must have the

DEFINING THE TELEPROCESSING SYSTEM

same features and must use the same
transmission code, but they need not
all be of the same type. That is, more
than one type (for example, System/370
Mcdel 135, 1130, 2770) can be connected
to the same nonswitched multipoint
line, or more than one type can call or
be called by the central computer qver
the same switched line termination
(that is, the same telephone number at
the central computer).

e Any optional functions that are speci-
fied apply to all lines in the group.
For example, if dynamic buffering is
specified for the line group, all lines
must use dynamic buffering.

e DO not assign more than 60 lines to a
DCB line group.

Communications line groups are treated
as data sets, although they do not ccnform
to the usual definition of data set (a
named, organized collection of logically
related records). Like other data sets, a
communications line group is represented by
a data control block (DCB), which is
defined using the DCB macro instruction.

You may establish a line group in either
of two ways. First, you may specify during
system generation what lines are tc consti-
tute the group and symbolically identify
the group during program execution by means
of the UNIT parameter of a DD statement.
Second, you may specify the makeup of the
group during program execution, again using
UNIT parameters on DD cards. Whichever
method is used, during system generation
you must identify to 0S/VS (1) what kind of
TCU is connected to each line and (2) what
kind of terminals (start-stop) or what type
of line (BSC) is associated with each line
address.

A series of examples will make this
clear. Assume that the teleprocessing net-
work includes seven lines -- five start-
stop and two BSC lines. Assume further
that IBM 1050 terminals are connected to
the five start-stop lines, and that any
type of BTAM-supported BSC station is con-
nected to the two BSC lines (see Figure 3).
(The decision as to what types of remote
stations are to be connected to which lines
is part of installation planning; this
example assumes that the decision has
already been made.)

Defining the Teleprocessing System 11



Teu Line Station

Address Type

Control ——02] —~———1050
Unit 022 —~————1050
Position =025 —————— 1050

" 2702 e 027 e——————— 1050
: p=—— Q2 ————— 1050

AA
02

Channel

=031

(85C)

2703

=033 (85C)

Figure 3. Sample Line Addresses and Asso-

ciated TCU and Station Types

Before estaklishing the makeugp of a line
groug, you must specify with IODEVICE macro
instructions the type of TCU (2701, 2702,
or 2703) and tne type of terminal (for
start-stop lines) or type of line (for BSC
lines) associated with each line address.

IODEVICE UNIT=1050,ADDRESS=021,
TCU=2702, ...

IODEVICE UNIT=1050,ADDRESS=022,
TCU=2702,...

IODEVICE UNIT=1050,ADDRESS=025,
TCU=2702,...

IOGDEVICE UNIT=1050,ADDRESS=027,
TCU=2702,...

IODEVICE UNIT=1050,ADDRESS=02E,
TCU=2702, ...

IODEVICE OUNIT=BSC3,ADCRESS=031,
TCU=2703, ...

IODEVICE UNIT=BSC3,ADDRESS=033,

TCU=2703,...

Notice that the UNIT operands in the
first five macro instructions specify the
type of terminal, and those in the remain-
ing two macro instructions specify "BSC3,"
a value that represents the type of line,
in this case nonswitched multipoint. For a
nonswitched point-to-point line you would
specify BSCl; for a switched point-to-point
line, BSC2. See the description of the
ICGDEVICE macro instruction in Appendix D.

In these macro instructions, the three-
digit addresses represent communications
lines rather than specific devices, as
would be the case in defining local I/0
eguipment. The ellipses represent other
appropriate IODEVICE operands, including
FEATURE, ALDAPTER, and SETACDR. These are
explained in Appendix D.

Assume now that you wish to establish
three line groups from the seven lines, as

12 CS/VS BTAM SRL

shown in Figure 4.
to do this.

Two examples show how

Example 1: To define the groups during
system generation, you would code a UNIT-
NAME macro instruction for each line group:

UNITNAME UNIT=(021,022,025,02E) ,NAME=GROUP1
UNITNAME UNIT=(027),NAME=GROUP2
UNITNAME UNIT=(031,033),NAME=GROUP3

During program execution, you would associ-
ate these line groups with srecific data
control klocks in your program by issuing
for each group a DD statement identifying
the group by its name, and indicating the
number of lines in the group:

//DDGRP1 DD
//DDGRP2 DD
//DDGRP3 DD

UNIT=(GROUP1,4),...
UNIT=(GROUP2,1), ...
UNIT=(GROUP3,2),...

The name of the DD statement (for example,
CDGRP1) must be the same as the DDNAME
parameter in the data control block. In
the foregoing DD statements, the number of
lines indicated for each group is the same
as the number of lines specified during
system generation in the UNITNAME macros.
You may, however, specify any lesser number
of lines to be in the group when you issue
a DD statement. Lines are always included
teginning with the lowest line address.

For example, if you code

//7DDGRP1 LD UNIT=(GROUP1,2),...

the two lines associated with the two low-
est addresses in the original four-line
groug, 021 and 022, constitute the group.

Examgle 2: Alternatively, you may elect
not to define the groups during system
generation but to identify the lines in the
group individually during program execu-
tion. To do this, code a separate DD
statement for each line, specifying the

‘Line-Address

021 >

Line Group |

TCU
027 —- Line Group 2
02€ —

031 ——
TCU Line Grouwp 3

033 —

Figure 4. Sample Line Group Makeup



actual line address (instead of the name of
a line group, as in example 1):

//DDGRP1 DD
// DD
// DD

These DD statements establish a group
containing three lines.

UNIT=021, ...
UNIT=02E, ...
UNIT=027,...

Even if you have defined a line group by
using a UNITNAME macro instruction during
system generation, you may redefine it by
using DD statements as shown in this
example.

Relative Line Numbers: 1In READ and WRITE
macro instructions, you must specify the
line over which the Read or Write operation
is to take place. Rather than specify an
actual line address, you code in the macro
a relative line number (RLN), which refers
to the numerical position of the actual
line address relative to other lines in the
group. Thus, in Example 1, the relative
line numbers are as shown in Figure 5; in
Example 2, as shown in Figure 6. (In
Example 2 four lines are not defined in any
group.)

1f you define a line group during system
generation, using the UNITNAME macro
instruction, the relative line numbers are
assigned so that they represent an ascend-
ing numerical order of addresses, regard-
less of the actual sequence in which the
addresses were arranged in the macro
instruction. If, however, you define a
line group by a sequence of DD statements,
relative line numbers are applied in the
same sequence in which the DD statements
are coded.

See Appendix D for further information
about system generation macro instructions
involved in generating a BTAM system, and
see the 0S/VS1l or 0S/VS2 system generation
reference manual for complete information
about system generation procedures.

Line
Address

021 —»RLN 1
022 —»RLN 2
025 —»RLN 3
027 —RLN | — Line Group 2
02E >RLN 4

TCU Line Group 1

031 ——RLN 1
TCU Line Group 3

-033 —RLN 2

Figure 5. Relative Line Numbers for

Example 1

021 ->RLN 1
TCU Line Group 1
027 —>RLN 3
02E —-RLN 2

TCU

Relative Line Numbers for
Example 2

Figure 6.

DCB (Data Control Block) Macro Instruction

The DCB macro instruction defines the
structure of a data control block and
includes in it certain information that you
have coded in the macro instruction. You
must issue a separate DCB macro instruction
for each line group data set.

Of the parameters that appear in the
data control block, you must code certain
ones in the macro instruction; others ei-
ther may be coded in the macro instruction
or may be supplied from an alternate
source. The alternate source for an
operand is indicated in the description of
the operand, as follows:

e PP means you can enter the parameter
into the data control block yourself
during program execution at any time
Frior to opening the line group data
set.

e OE means you can enter the parameter
into the data control block yourself
during program execution at any time up
to and including the DCB exit taken
during the opening process.

r T R g
| Name |Operation |Operands
[ A

R e e

b A
|symbol |DCB | keyword operands
L L 5 §

symbol
is the name of the DCB macro instruc-
tion. It must be specified.

keyword operands
are the operands that can be included
(see Figure 7).

The format of the data control block is
shown in Figure 8. The contents of the
fields in the DCB are described in Figure
9.

Defining the Teleprocessing System 13



Keyword Operand and Description (part 1 of 5)

r
|
L
T
I

DSORG=CX

| identifies the data set organization as that of a communications line group.

[t -

| MACRF=(R)

| MACRF=(W)

| MACRF=(R,W)

| specifies that access to the line group is to ke gained with READ or WRITE macro
| instructions or both. Whichever option is coded, BTAM permits access with both
| READ and WRITE macro instructions. This operand is required.

- —

[DDNAME=ddnamel v (Alternate source: PP)
is the name that appears in the DD statements associated with this data control
block. If this operand is omitted, and no value is provided through an alternate
source, the job is terminated.

[(BUFNO=number of buffersl (Alternate source: OE)
is the number of buffers to be obtained by BTAM during open, if you wish BTAM to
provide a buffer pool. Up to 225 buffers can be specified. You need not code
this operand if BTAM is not to obtain a buffer pool.

[BUFL=buffer lengthl (Alternate source: OE)
is the length in bytes of the buffers making up the buffer pool, whether you pro-
vide the pool or BTAM provides it. The maximum value for BUFL is 32,760. A
minimum limit on buffer length applies to BSC line groups under certain condi-
tions (see "Programming Notes" under "READ and WRITE Macro Instructions.® Sgeci-
fy this operand for all applications using buffers. BUFL must be a multiple of
four.

I
|
|
I
8
v
I
|
|
|
L.
1 )
i
|
|
I
|
|
|
L
¥
|

[(BUFCB=buffer control block address]) (Alternate source: OE)
specifies the address of the buffer control block for a buffer pool you provide.
If you wish BTAM to provide the buffer pool, omit this operand, and code the
BUFNO and BUFL operands.

|

I

|
[
| [EXLST=exit list addressl (Alternate source: PP)
specifies the address of a BTAM program exit list, if you wish to provide one.
Only the DCB exit may be used.

BFTEK=D] (Alternate source: OE)
specifies that dynamic buffering is to be used for this line group. If dynamic
buffering is specified, a buffer pool must be defined.

[LERB=line error block address] (Alternate source: OE)
| specifies the address of the line error recording block. This operand is valid

| only if C is coded among the EROPT operand options.

- -

| [EROPT=code]) (Alternate source: OE)
| specifies the erxrror recovery, error recording, and online test options to be pro-
| vided for the line group.

| E

{ specifies that the basic error recovery procedures (ERP) are to be provided for

| the line group. If EROPT is omitted, E is assumed.

| R

| specifies that text-read errors are to be retried in addition to the basic error
| recovery procedures. This option is valid only for the following terminals:

| 1050 terminals (valid for the card reader and paper tape reader only if line

| correction feature is installed), 2740 terminals with checking feature, and 2260
| terminals. Do not specify EROPT=R if dynamic buffering is to be used (BFTEK=D),
| because the use of dynamic buffering precludes the retrying of text-read errors.
| (See the discussion under N, below, for considerations for ATéT 83B3 and WU 115A
| terminals.)

L

e e e e . e o . . . e e S e e o e s e e e e s i e e e i s . . e i . . — — —— . @A s o . e, B e . . e, e . e . e . e e G . i e

Figure 7 (Part 1 of 5). Keyword Operands for the BTAM DCB Macro Instruction
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Keyword Operand and Description (part 2 of 5)

- — -

1
specifies text-write errors are to be retried in addition to basic error recovery
procedures. This option is valid for all start-stop terminals, except World
Trade telegraph terminals. It is invalid for BSC stations. It results in an
additional copy of the message for each retry (except for the 2260 with the line
address feature and the 1050 card punch and paper tape punch with the line
correction feature). This parameter is ignored for BSC and World Trade telegraph
terminals. Do not specify EROPT=W if dynamic buffering is to be used (BFTEK=D),
because the use of dynamic buffering precludes the retrying of text-write errors.

C
specifies that threshold error counts and cumulative error counts are to be main-
tained in the line error recording block (LERB) for the line for data check,
intervention required, and nontext time-out errors.

N
specifies that no error recovery procedures are to be provided for the line
group. This parameter and E, R, W, and C are mutually exclusive. This parameter
is invalid for BSC stations; if coded, it is ignored. It is recommended that
EROPT=N be coded for ATET 83B3 and WU 115A terminals if dynamic buffering is spe-
cified (BFTEK=D), because BTAM does not perform error retry either before or
after start of text transfer when dynamic buffering is used for terminals of
these types. If EROPT is omitted, or E, ER, or R is coded in the EROPT operand,
ERP routines are unnecessarily loaded into the system, as they will remain
unused.

T .

specifies that the online test facility is to be used for the line group. This

option is valid for all IBM stations with or without error recovery procedures.

To receive standard IBM maintenance for a remote or local 3270 display system,

this option must be specified. )

Note: The parameters E, R, W, C, and T may appear in any combination. The parameter
N may appear alone or with T. Commas must not be coded in this parameter. Example:
EROPT=RECWT. When EROPT (any combination of E, R, W, and C) is coded in the DCB
macro instruction, the user automatically gets the Outboard Recorder (OBR) and the
Statistical Data Recorder (SDR) facilities for this line group. (These are facili-
ties used by the customer engineer.) Error recovery procedures are required for BSC
stations. For BSC line group data sets C and T are the only valid EROPT options; all
other option codes are ignored. For World Trade telegraph terminals, E, C, and N are
the only valid EROPT options; all other option codes are ignored. For the local 3270
display system, E and T are the only valid EROPT options; all other option codes are
ignored.

DEVD=WT
DEVD=L D

LD

specifies that the line group contains locally attached devices.

BS
specifies that BSC is to be used and causes a u44-byte field to be added to the
DCB. This field contains the line control characters in the transmission code to
be used.

WT

must be coded if the line group contains World Trade telegraph terminals or if
any of the keyword operands IAM,WRU, MON,MONDLY,ECM, and EOT are coded.

[DEVD=BS

e o o e e > T —— " o e S e S o e T s S o e, S S e S e G e S e e P e P e i, S, S e e e O e

-

| {MODE=({IBC], [CNTRL],|A|,1A]] (BSC line group only)
| B| |B

| 1BC

| specifies that the transmission control unit (TCU) at the central computer is to
| operate in EIB (Error Information Byte) mode. EIB mode is discussed in the Gen-
| eral Information section of the BSC Read and Write Operations chapter.

| CNTRL

| should be coded if the central computer (this Systems/370 ) is to be given control
| when contention occurs on a point-to-point nonswitched line. It should be

) omitted if the remote station is to be given control.

L

b e e e e — — o — o — kit — — — —— — — — — i e e e At e coae: s S o S . o S . S . T . S, i S . S T T S o — — — o — . o e . e, . e S s, i, . @

Figure 7 (Part 2 of 5). Keyword Operands for the BTAM DCB Macro Instruction

Defining the Teleprocessing System 15



-
|

K
[
-~

eyword Operand and Description (part 3 of 5)

A

B

A

B

“specifies that communications are to be through the 2701 Data Adapter Unit's Dual
Communication Interface A.

specifies that communications are to be through the 2701's Dual Communication
Interface B. This parameter may not be coded if this feature is not present on
the 2701.

“specifies use of the transmission code designated by Code A for 2701 Data Adapter
Unit Dual Code Feature.

specifies use of the transmission code designated ky Code B for 2701 Dual Code
Feature. This parameter may not be coded if this feature is not present on the
2701.

[CODE=transmission codel (BSC line group only)

EBCDIC
specifies transmission in Extended Binary Coded Decimal Interchange Code.

USASCII
specifies transmission in United States of America Standard Code for Information
Interchange.

TRANSC
specifies transmission in six-bit Transcode.

o o e —— —— — e, — — — — — . T — — — ———— ———— — . S a— V—— T — ———— ——— T = . T~ o—— — — — {— — — —q— —

[,READYQ={ 0 }]

relexp
specifies the action that BTAM takes when polling a local 3270 device on a
Read Initial operation, if a device previously not ready is turned on.

specifies that BTAM issues a RESETPL for the user when it discovers that a
device previously not ready has become ready during Read Initial processing
by sending Device End to the channel. After a Read Initial is issued, BTAM
checks for attention interruptions before checking for devices that have
become ready. The relative line number of the device that became ready is
in the DECB at location DEPOLPT+3.

relexp

specifies the address of a user routine that is asychronously scheduled when
a device that was previously not ready sends Device End to the channel. The
user routine might, for example, Write Erase to clear the device's buffer.
The routine receives control in problem program state, operating under the
protection key of the user's task. Upon entry, register one contains in the
high-order byte the relative line number of the device that became ready; the
low-order three bytes contain the address of the DEB that defines the devi-
ce's line group. Standard register save conventions are expected.

Note: If READYQ is omitted, an Intervention Required is posted as a per-
manent I/O error. If READYQ is specified, DEVD and LERB cannot be speci-
fied.

b e e e o e e o S —— — ——— — — . — . e et i e . e s s . st e e e . s, e e s i . . S S, i v i . . S e S s e . . ]

Figure

7 (Part 3 of 5). Keyword Operands for the BTAM DCB Macro Instruction
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| Keyword Operand and Description (part 4 of 5)

The following six operands apply only to line groups for World Trade tele-
graph terminals:

v
|
|
E -
|| MON=YES
| | MON=NO
|

YES

specifies that each terminal of the line group is equipped with the optional
Motor-oOn feature.

NO
specifies that the terminals are not equipped with the Motor-On feature. NO is

!

|

|

|

|

| assumed if this operand is omitted.
=—-

MONDLY=nn
MONDLY=15
nn
specifies the number of Mark Characters corresponding to a 1.5-second time-out
when the terminal is not equipped with the optional Motor-On feature. MONDLY=10
corresponds to 50-baud service, MONDLY=15 corresponds to 75-baud service, and
MONDLY=20 corresponds to 100-baud service. When this operand is omitted or nn
exceeds 20, MONDLY=15 is assumed.

IAM=YES
IAM=NO
YES
specifies that the terminal can ask for the computer identification sequence by
sending FIGS D.
NO
specifies that the terminal cannot ask for the identification sequence of the
computer. NO is assumed if this operand is omitted.

|
|
|
|
|
|
|
|
|
k
|
|
[
|
|
|
|
|
I
|
[

b e e e i . A s o e e el . s s — — — o s i S St . e . G, . i W s, D . e @ )

Figure 7 (Part 4 of 5). Keyword Operands for the BTAM DCB Macro Instruction
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WRU=YES
WRU=NO

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

NO
specifies that the computer cannot ask for the identification sequence of the
terminal. NO is assumed if this operand is omitted.

|
}
|
I
|
| YES
I
|
|
|
|
|
|

EOM=WRU
EOM=X'hh"
EOM=X*hhlF"

WRU
specifies that the end-of-message signal is the WRU signal.

X'hh'
specifies that FIGS x is used as the EOM signal.®* hh is the hexadecimal regre-
sentation of FIGS x set in the adapter.

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

EOT=2EOM
EOT=X'hhlF’

2EOM
specifies that two consecutive EOM signals will be recognized by BTAM as end-of-
transmission, except when IAM=YES and EOM=WRU are specified.

X'hhlF*
specifies that FIGS y LTRS is used as the EOT signal.® Therefore, EOM=X'hhlF’'
cannot be specified for the EOM signal.

Note: A time-out is also recognized as FOT. Moreover, two consecutive EOM sig-
nals are always recognized as an EOT signal, except when IAM=YES and EOM=WRU are
specified.

e ——— i — e, T s o e S e, S e T G . S e T S e, T e e, s T e e

|*x and y are the values assigned by the user and set in the adapter at the time of

| installation of the equipment.
(.

b e o D s e v i — . A— o —— — — — — — i —— — ——————— —— — — e s s . i e e S —— — t— ——— e, o=, o, ]

Figure 7 (Part S of 5). Keyword Operands for the BTAM DCB Macro Instruction
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Displacement

Hex Degr==-—===-==—t-—- T T —————
| | ! - | World Trade Telegraph
10 16 | DCBBQFLG { DCBWTEOM | DCBWTEOT | DCBWTPAD | Interface (before and
[ { | | | after Open
| P [ o - - [ P —— d mmm - - - - - -
| Aetataiadetedt g L A - == Ty TEsmIeTsssssEressssss
14 20 | DCBBUFNO | DCBBUFCB 1
pe———————- —temeancna—— Tom-ess—sesmssm— o ———e ]
18 24 | DCBBUFL | DCBDSORG | Common
pom———— ————pe e m——————— P e e e - 1+ Interface
1C 28 | DCBDEVTP | DCBIOBAD |
4 4
L] ) 1
20 32 | DCBBFTEK | DCBERROP | DCBBUFCT |
+ i 4 Foundation Extension
24 36 | DCBEIOBX | DCBEXLST |
L 4 )
r 1
28 40 | DCBDDNAM |
| | Foundation
2C uu | | before
t T T -{ Open
30 48 | DCBOFILGS | DCBIFLG | DCBMACR |
L i i 8 J
r R} 1
28 40 | DCBTIOT | DCBMACRF |
L L d
v T )
2C 44 | DCBIFIGS | DCBDEBAD | Foundation
3 + { After
30 48 | DCBOFLGS | | Open
[ —— |
30 u8 - y
| DCBREAD, DCBWRITE |
i -4 BTAM
34 52 | DCBLERB | Interface
J
r Ll - v 1
38 56 | | DCBXCODE | | BsC
2 i i 4 Interface
3 60 | DCBBSTSX | (before Open)
t i
40 64 | |
/ (reserved) /
| |
| |
[S J
1] T T T 1
38 56 | DCBXMODE | DCBXCODE | DCBBSRSV | DCBBSWBT |
'y 4 4 J
T v v |
3C 60 | DCBBSTSX | DCBBSSTX | DCBBSTEX | DCBBSETX |
S I 4 4
LS 1
40 64 DCBBSAKO | DCBBSAK1 |
4
L] 1] B ]
44 68 DCBBSENQ | DCBBSNAK | DCBBSETB | DCBBSDLE BSC
+ + + Interface
48 72 | DCBBSEOT | DCBBSSYN | DCBBSTBE | DCBBSTEBR | (after Open)
[ 4 4 L d
] T 1
4c 76 | DCBBSONL | DCBBSSAK |
L 3 4
r t -4
50 80 | DCBBSRVI | (reserved) |
b i {
54 84 | |
| |
| (reserved) |
i |
60 96 | i
- J
Figure 8. Format of Data Control Block (DCB)
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——y————

| *ACK-0 is two characters:
| (TRANSCODE) .

| 2ACK-1 is two characters:
| 3WACK is two characters:
| “RVI is two characters:

L

1
|Field | Contents |
1 |
T 1
| DCBBQF1G |World Trade telegraph flag byte. |
| DCBWT EOM |The EOM character (WT terminals). |
| DCBWTEOT |The EOT character (WT terminals). |
| DCBTPAD |Number of pad (LTRS) characters required for motor-on delay (WT |
| | terminals). |
| DCBBUFNO |Number of buffers, obtained during open for this DCB. |
| DCBBUFCB |Address of buffer control block. |
| DCBBUFL |Buffer length (length of buffers to be obtained during open for a |
| | BTAM-provided buffer pool or the buffer length to be used if the |
| | length parameter of a READ or WRITE macro instruction is coded as 'S' |
| |or both). |
| DCBDSORG | Data set organization (bit 3=1 for BTAM). |
| DCBDEVTP |Index to the device entry in Device 1/0 directory. |
| DCBIOBAD | Input/output block (IOB) address. |
| DCBBF TEK |Buffering technique (bit 4=1 indicates dynamic buffering). |
| DCBERROP | Error recovery procedures defined by DCB EROPT operand. |
| DCBBUFCT |Maximum number of buffers to be obtained by BTAM for a Read or Write |
| operation (dynamic buffering). |
| DCBEIOBX |Extended IOB index. |
| DCBEXLST | Address of a user-provided exit list. |
| DCBDDNAM |DD name of the line group data set. |
| DCBOFLGS | Flags used during open and checked by programmer to determine whether |
| | the data set has been opened. |
| DCBIFLG | Flags used by the Input/Output Supervisor (IOS). |
| DCBMACR |Macro instruction reference. |
| DCBTIOT |Pointer to the DD entry in task I/O table. |
| DCBMACRF |Same as DCBMACR. |
| DCBIFLGS | Same as DCBIFLG. |
| DCBDEBAD |Address of the associated Data Extent Block (DEB). |
| DCBOFLGS | Same as DCBOFLGS above. |
| DCBREAD/DCBWRITE | Address of the Read/Write module. |
| DCBLERB | Address of the line error recording block (LERB). |
| DCBXMODE |Transmission mode for BSC lines. |
| DCBXCODE | Transmission code for BSC lines. |
| DCBBSRSV |The DLE character.
| DCBBSWBT | (reserved) |
| DCBBSTSX |DLE character. |
| DCBBSSTX | STX character. |
| DCBBSTEX | DLE character. Hexadecimal representation |
| DCBBSETX |ETX character. of |
| DCBBSAKO | ACK-0 sequence?l. transmission |
| DCBBSAK1 | ACK-1 sequence?. code |
| DCBBSENQ | ENQ character. |
| DCBBSNAK | NAK character. |
| DCBBSETB | ETB character. |
| DCBBSDLE |DLE character. |
| DCBBSEOT | BOT character. |
| DCBSSYN | SYN character. |
| DCBBSTBE | DLE character. |
| DCBBSTEB |ETB character. |
| DCBBSONL |SOH % characters. |
| DCBBSSAK | WACK sequence3. |
| DCBBSRVI |RVI sequence“. |
p--—= O |
I
|
|
|
!

DLE X'70' (EBCDIC), DLE 0 (USAsCII), or DLE -

X'106B' (EBCDIC), X"103B'
X'107cC*

(USASCII).

(EBCDIC), X'103C* (USASCII).

DLE / (EBCDIC), DLE 1 (USASCII), or DLE T (TRANSCODE).

Figure 9.

Contents of DCB Fields
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DEFINING AND MODIFYING TERMINAL LISTS

A terminal list is a table from which BTAM
obtains the information it needs to estab-
lish contact with a remote station when you
issue a READ Initial or WRITE Initial macro
instruction (and occasionally other types
of READ and WRITE macro instructions).

This information consists of telephone num-
bers (dial digits), polling and addressing
sequences, and identification sequences
which can be sent to remote stations or
against which an incoming sequence can be
checked to ensure that contact has been
established with a valid station.

There are several kinds of terminal
lists, having different names and formats.
For example, a polling list is one kind of
terminal list; it is used for supplying the
polling sequences BTAM needs to activate
certain kinds of remote stations. Another
kind is a dial list, used in operations
over switched lines. Appendix A shows the
formats of terminal lists and gives
examples of what they contain.

Two macro instructions, DFTRMLST and
CHGNTRY, provide the ability to define ter-
minal lists and to modify existing lists.

DFTRMLST (Define Terminal List) Macro
Instruction

DFTRMLST generates a terminal list having
the format and contents required by the
type of station and kind of communication
line involved in the Read or Write opera-
tion that uses the list. The macro
instruction specifies the format and pro-
vides telephone numbers, polling or ad-
dressing characters, and identification
sequences, as required by the Read or Write
operation.

Described below are each of the operands
that may be coded in a DFTRMLST macro
instruction; only a few of these are coded
for a particular list. To determine which
ones to code for a particular Read or Write
operation, see the discussion on terminal
lists for the particular type of remote
station or line configuration for which the
terminal list is required in the sections
"sStart-Stop Read and Write Operations® and
"BSC Read and Write Operations.”

A separate DFTRMLST macro instruction
must be issued for each list to be defined.
Appendix A illustrates the formats of
various kinds of lists, with examples.

Notes: The DFTRMLST macro instruction is
not used for the local 3270 display system.

For more information about the DFTRMLST
macro instruction for the remote 3270 dis-
play system, see "Defining Terminal Lists®

under the heading "Defining and Modifying
Terminal Lists®™ in the section “IBM 3270
Information Display System -- Programming
Considerations.”

L} L] - v Al
|Name {Operation|Operand |
L 4 d 4
1 3 v T )
|symbol |[DFTRMLST |list type, |
| | | device-dependent |
| | | opexrands |
L. L 4 J
list type

specifies the format of the terminal
list. cCode one of the following, as
required ky the remote station or line
configuration involved:

OPENLST (start-stop, BSC; multipoint line)
generates an open polling list (for
programmed polling of start-stop ter-
minals) or an addressing list (for ad-
dressing of start-stop or BSC
stations).

WRAPLST (start-stop; multipoint line)
generates a wraparound polling list
(for programmed polling).

SSALST (start-stop; multipoint line)
generates an open polling list for
Autopoll operations.

SSAWLST (start-stop; multipoint line)
generates a wraparound polling list
for Autopoll operations.

DIALST (start-stop, BSC; switched line
except for switched 3275)
generates a calling list or an answer-
ing list.

IDLST (start-stop [TWX onlyl; switched
line)
generates a calling list or an answer-
ing list with ID verification.

BSCLST (BSC; switched line)
generates a calling or an answering
list (for switched lines), with ID
verification. This kind of list spe-
cifies an identification sequence to
be sent to a remote BSC station and
specifies what identification sequence
will be accepted from a remote BSC
station.

AUTOLST (BSC; multipoint line)
generates an open polling list for
Autopoll operations.

AUTOWLST (BSC; multipoint line)
generates a wraparound polling list
for Autopoll operations.

WITALST (start-stop [WT telegraph onlyl;
nonswitched point-to-point 1line)
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generates a World Trade telegraph ter-
minal list containing the identifica-
tion sequence expected from a remote
station and the identification to be
sent to the remote station when trans-
mission begins.

WTLIST (BSC; switched line)
generates a terminal list to be used
for Read and Write operations involv-
ing manual dialing of a remote station
or manual answering of calls from
remote stations, where the expanded ID
verification facility is not to be
used (that is, when only one unique ID
sequence is to be accepted from any
remote station that calls or is called
by the central computer).

SWLST (BSC; switched line)
generates a terminal list to be used
for Read and Write operations involv-
ing automatic or manual dialing of a
remote BSC station or automatic an-
swering of calls from remote BSC sta-
tions, where the expanded ID verifica-
tion facility is to be used (that is,
when any of several authorized ID
sequences is to accepted from a remote
station).

device-dependent operands
specify the information to be placed
in the list. Parenthesized sublists
separated by commas are required if
more than 255 characters,

XX
two hexadecimal digits representing
the transmission bit pattern of a
single polling or addressing charact-
er. Example: 62 (representing the
polling character A in transmission
code [10301).

Xxyy
four hexadecimal digits representing
the transmission code bit patterns of
a two-character polling or addressing
sequence. Example: E202 (represent-
ing the polling characters Al in
transmission code (1050]).

dialcount
one or two decimal digits representing
the number of dial digits in the tele-
phone number of the remote station to
be called. Example: 7.

dialchars (numeric only)
the digits of the telephone number to
be dialed. Example: 5672022,

numrec
one or two decimal digits representing
the number of characters in an identi-
fication expected from a remote
station.
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ridseg
hexadecimal digits representing the
transmission code bit patterns of the
identification sequence to be
‘received.

numsent
one or two decimal digits representing
the number of characters in the iden-
tification sequence to be sent to a
remote station.

tidseq
hexadecimal digits representing the
transmission code bit patterns of the
identification sequence to be sent.

numcnsent
one or two decimal digits representing
the number of characters in a terminal
control sequence to be sent ‘to a TWX
station.

cntrlseq
hexadecimal digits representing the
transmission code bit patterns of the
terminal control sequence to be sent.

length
the number of characters composing a
"data tone" (an audible signal to be
sent to a remote station that calls
the central computer). Code this
operand only for lists of the WTLIST
type. (A sequence of X'FF' characters
is recommended for the data tone.)

area
the address of the area containing the
data tone character sequence. Code
this operand only if you code the
length operand.

faaseq (2760 only)
hexadecimal digits representing the
transmission code bit patterns of the
three-character frame change segquence
(F,A; ,A; characters).

Progqramming Note: The DFTRMLST macro

instruction cannot define open or wra-
paround lists of the OPENLST or WRAPLST
types having more than 31 entries. 1If a
larger list is required, you must define it
yourself; see Appendix A for the required
format.

CHGNTRY (Change Terminal Entry) Macro

Instruction

CHGNTRY is used to cause BTAM to suspend or
resume polling or addressing of a specific
remote station or component represented by
a terminal list entry or to change the
value of a control byte in an answering
list of the SWLST form. (CHGNTRY cannot be
used to change the control byte value of a
calling list of the SWLST form.) For a



programmed polling list or an addressing
list, CHGNTRY sets the skip bit of the
entry to one, if polling or addressing is
to be skipped; or sets the bit to zero, if
polling or addressing is to be resumed.

For an Autopoll polling list, CHGNTRY moves
an entry to be skipped to the end of the
list, so that all active entries appear at
the beginning of the list and all entries
to be skipped appear at the end of the
list. CHGNTRY moves an entry to be reacti-
vated back to its original position in the
list.

You must issue a separate CHGNTRY macro
instruction for each list entry you wish to
skip or activate or for each SWLST control
byte value to be changed.

You can change a terminal list entry
only if the list is not currently in use by
a Read or Write operation. You should
therefore issue CHGNTRY only after making
sure that no Read or Write operation is in
progress on the line to which the list ap-
plies. If you wish to change the list
while wraparound polling is in progress,
first issue a RESETPL macro instruction to
terminate polling, then issue a CHGNTRY
macro instruction for the entry to be
changed.

CHGNTRY cannot be used to modify a ter-
minal list of the IDLST or BSCLST format.

Note: A special form of the CHGNTRY macro
instruction is used for the local 3270 dis-
play system. See "Attention Interruptions
and Read Initial Operations® in the section
"IBM 3270 Information Display System --
Programming Considerations."”

r 1) T 1
| Name |Operation|Operand |
’ 1 $ {
| (symbol] |CHGNTRY |listaddr,listype, |
| | | listposition, numchars, |
| { | action |
L i i 4
listaddr

specifies the address of the first
entry of the terminal list containing
(1) the entry to be skipped or acti-
vated or (2) the SWLST entry the con-
trol byte value of which is to be
changed.

listype
specifies the type of list, as coded
in the DFTRMLST macro instruction that
defined the list: OPENLST, WRAPLST,
DIALST, SSALST, SSAWLST, AUTOLST,
AUTOWLST, or SWLST. (IDLST, BSCLST
and WTTALST are invalid operands.)

listposition
specifies the original relative posi-

tion in the list of the entry to be
changed. Code a one if the first
entry is to be changed, two if the
second entry, etc.

numchars
specifies the number of polling or ad-
dressing characters in each entry of

the list. This operand may be omitted
if listype is SSALST, SSAWLST, or
SWLST.

action

specifies the action to be performed
on the entry:

e For listypes other than SWLST:

SKIP
indicates that polling or address-
ing is to be suspended.

ACTIVATE
indicates that polling or address-
ing is to be resumed.

e For a listype of SWLST:

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.

ACTIVATE
specifies that BTAM is to send the
ID ACK-0 sequence contained in the
idsent field of the answering list
and then read a message block, if
any. ACTIVATE sets the control
byte to X'00°.

DISC
specifies that BTAM is to send the
disconnect signal (DLE EOT) and
then 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. DISC sets the control
kyte to X*'01°.

POST
specifies that BTAM is to post the
Read Connect operation complete.
The user program then must take
the appropriate action. POST sets
the control byte to X'02°.

Return Codes: After you issue a CHGNTRY
macro instruction with a listype of SSALST,
SSAWLST, AUTOLST, or AUTOWLST only, BTAM
indicates the result of the operation, by
means of a return code in register 15:
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Code

Meaning

X*00°

xToq’

X'o8’*

The requested action was per-
formed, or it was already per-
formed (that is, polling or ad-
dressing was already suspended or
resumed) .

The requested action was not per-
formed, because the terminal list
is in use by a Read or Write
operation.

The requested action was not per-
formed, because the value coded
in the listposition operand
exceeded the number of entries in
the list (that is, no such entry
exists).
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This chapter describes how to construct
buffer pools, obtain buffers through both
programmer buffering and dynamic buffering,
and release buffers after use., Dynamic
buffering for Read and for Write operations
is differentiated.

CONSTRUCTING BUFFER POQLS

If you intend to use buffers for holding
input and output messages, a buffer pool
must be constructed in one. of several ways,
as illustrated by Figures 10 through 13.
(only those operands of concern in con-
structing buffer pools are shown.) The
BUILD, GETMAIN and GETPOOL macro instruc-
tions mentioned below are fully explained
in 0S/VS Data Management Services Guide and
0S/VS Supervisor Services and Macro
Instructions.

Using the BUILD Macro Instruction

First, reserve a storage area during
assembly using DC or DS instructions, or
issue a GETMAIN macro instruction to obtain
the space. The area must begin on a full-
word or doubleword boundary and must con-
tain enough space for an eight-byte buffer
control block and the numker of buffers
needed.

Then issue a BUILD macro instruction
specifying the number of buffers, their
length, and the address of the area
reserved during assembly or obtained by the
GETMAIN macro (GETMAIN provides the
address, in a register, of the area it has
obtained). The BUILD macro constructs the
puffer control block and the buffer chain.

The length of each buffer must be four
bytes longer than the length of the data to
be placed in the buffer, because BTAM uses
the first four bytes of each buffer as a
link field containing the address of the
next buffer. If this caution is not
observed, the data, when placed in the buf-
fers, may overlay the link field, which
destroys the link addresses and thus causes
loss of data.

In the DCB macro instruction for each
line group that is to use this buffer pool,
specify the address of the buffer control
block (BUFCB operand).

Figures 10 and 11 show examples that use
DS statements and the GETMAIN macro.

BUFFER MANAGEMENT

Using the GETPOOL Macro Instruction

You may issue a GETPOOL macro instruction
either tefore opening the data control
block to be associated with this buffer
pool or during the DCB exit routine. In
the GETPOOL macro instruction specify the
address of the data control block and the
number and length of the buffers you need.
You must also specify the buffer length in
the DCB macro instruction (BUFL operand).

GETPOOL oktains sufficient storage to
accommodate the pool, structures the buffer
control klock and the buffer chain, and
places the buffer control block address in
the data control block (see Figure 12).

BTAM Construction of Buffer Pools

If you wish BTAM to provide the buffer pcol
automatically, you simply specify the num-
ker cf kuffers (BUFNO) and their length
(BUFL) in the DCB macro instruction for the
line group that is to use the buffer pool.
Curing the opening of the data control
tlock, BTAM uses OS/VS data management
facilities to oktain storage for the buffer
pool and then structures it (see Figure
13).

After a buffer pool has been con-
structed, you can either request buffers
yourself before the Read or Write operation
that uses them (programmer buffering), or
let BTAM obtain them automatically (dynamic
tuffering).

PROGRAMMER BUFFERING

To oktain buffers yourself, issue a REQBUF
macro instruction, specifying how many you
need. Then check the return code in regis-
ter 15 to determine whether all of the buf-
fers you requested, some of them, or none
of them are available to you. If any are
availakle, REQBUF provides, in a register
you have designated, the address of the
first buffer. Simply specify this address
in the READ or WRITE macro instruction. 1In
the case of a WRITE macro instruction, you
move the message to be written into the
puffers, beginning at the address of the
first buffer.

In moving an output message into a buf-

fer chain, remember that each buffer begins

with a fullword link field. You must £ill
each buffer individually, inspecting the
link field each time to learn the location
of the next buffer. The address of the
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BUILD

OPEN

BFRPOOL, 20,100

(LINEGP1,,LINEGP2)

BUILD BUFFER POOL

OPEN LINE GROUPS

ENDJOB CLOSE
RETURN
LINEGP1 DCB
LINEGP2 DCB
BFRPOOL DS
DS

fr o e T e e e e e s e e e oy

(LINEGP1,,LINEGP2)

CLOSE LINE GROUPS

BUFL=100, BUFCB=BFRPOOL, .. .
BUF1L=100, BUFCB=BFRPOOL, . . .

D
500F

BUFFER CTL BLOCK SPACE
2000-BYTE BUFFER AREA

b e i — — — —a— — i —— —— — a— ]

Figure 10. Constructing Buffer Pools Using

DS and BUILD

LINEGP1 DCB
LINEGP2 DCB

BUFL=100,...

SPECIFY BUFFER LENGTH

| 3 1
| ces |
| USING IHADCB, DCBREG ESTABLISH DCB ADDRESSABILITY |
| coe i
| GETMAIN R, LV=2008 OBTAIN STORAGE FOR POOL |
| LR POOLREG,1 OBTAIN ADDRESS OF POOL |
| . |
| BUILD (POOLREG) , 20,100 BUILD BUFFER POOL |
| cen |
| LA DCBREG, LINEGP1 PLACE ADDRESS OF |
| ST POOLREG, DCBBUFCB BUFFER POOL IN |
| LA DCBREG, LINEGP2 LINE GROUP |
| ST POOLREG, DCBBUFCB DCB'S |
| cee |
| OPEN (LINEGP1,, LINEGP2) OPEN LINE GROUPS |
| .'
] i
| ENDJOB CLOSE (LINEGP1, ,LINEGP2) CLOSE LINE GROUPS |
| LR 1,POOLREG PROVIDE ADDRESS OF POOL |
| FREEMAIN R,LV=2008,A=(1) RELEASE STORAGE |
| .o |
| RETURN |
| LINEGP1 DCB BUFNO=10, ... |
| LINEGP2 DCB BUFNO=10,... |
| DCBD DSORG=BX |
L 4
Figure 11. Constructing Buffer Pools Using GETMAIN and BUILD

[ |
| GETPOOL LINEGP1,10,100 BUILD BUFFER POOL |
| cee |
| GETPOOL LINEGP2,8,120 BUILD BUFFER POOL |
| . |
| OPEN (LINEGP1, ,LINEGP2) OPEN LINE GROUPS |
| |
| ENDJOB CLOSE (LINEGP1,,LINEGP2) CLOSE LINE GROUPS |
l LN l
| FREEPOOL LINEGP1 RELEASE BUFFER POOLS |
| FREEPOOL LINEGP2 |
[ cee |
| RETURN |
| |
| |
L (]

BUFL=120,...

Figure 12. cConstructing Buffer Pools Using GETPOOL
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[ it - k]
| cen |
| OPEN (LINEGP1,,LINEGP2) OPEN LINE GROUP AND BUILD POOLS |
| .es |
| ENDJOB CLOSE (LINEGP1,,LINEGP2) CLOSE LINE GROUPS |
| cee |
| RETURN |
| LINEGP1 DCB BUFL=100,BUFNO=10 SPECIFY BUFFER LENGTH |
| LINEGP2 DCB BUFL=120,BUFNO=8 |
L J
Figure 13. Constructing Buffer Pools Automatically

buffer, plus four bytes, yields the address
where the message data should Legin.

After you issue a REQBUF macro instruc-
tion, the return code in register 15 may
indicate that only some of the buffers you
requested are available or that none of
them are available.

If some buffers are available, they are
assigned to you. The address of the first
one is in the register you designate, and
register 0 indicates how many of the buf-
fers that you requested were unavailable.

The action you take when the full number
of buffers is not available depends on your
application. Either use the number of buf-
fers supplied (if any) and issue another
REQBUF for the remainder; or, issue a
RELBUF macro instruction to release the
ones supplied to you and reissue the REQBUF
for the original number of buffers you
requested. If the insufficient-buffer con-
dition occurs infrequently, the cause is
probably a momentary peak of activity on
several lines at once. In this case, you
will most likely obtain the buffers you
need the next time you issue the REQBUF
macro instruction. On the other hand, fre-
quent recurrence of this condition indi-
cates that you should increase the number
of buffers in the pool, as the amount of
transmission activity on the lines using
the pool exceeds the present capacity of
the pool.

DYNAMIC BUFFERING

To be able to use dynamic buffering for
a line group, you must specify BFTEK=D in
the DCB macro instruction for the line
group. Because channel programs differ for
dynamic buffering and programmer buffering,
and all lines in a line group use the same
channel programs, you must use either
dynamic buffering or programmer buffering
for all lines in the group; you cannot use
dynamic buffering for some lines, and pro-
grammer buffering for others.

Note: Dynamic buffering cannot be used for
the local 3270 display system. If dynamic
btuffering is specified, the specification
is ignored.

For VS2 Release 2, dynamic buffering
requires running in real mode (ADDRSPC=
REAL on the JOB or EXEC statement). If you
try to run in virtual mode with dynamic
buffering, abend code 99 is issued.

Read operations and Write operations
employ dynamic buffering somewhat
differently.

READ OPERATIONS

The first buffer for a Read operation may
be obtained in one of two ways: either you
supply the buffer yourself, by giving its
address in the area operand of the READ
macro instruction, or you let BTAM provide
the first buffer by coding 'S' as the area
operand. BTAM places the address of the
first buffer it obtains in the DECAREA
field of the DECB for the line. This tells
you where the received message begins.
Regardless of which method you choose, 3TAM
automatically obtains all subsequent buf-
fers needed to contain the data being
received. 1If you provide the first buffer
yourself, BTAM automatically places the
address of the first buffer it provides in
the first fullword of your buffer and

reads data into your buffer beginning at
the second fullword.

An advantage of supplying the first buf-
fer yourself is that it need not be a kuf-
fer from the buffer pool; it can be an area
you have defined in your program as the
place where all incoming messages begin;
this affords you the convenience of always
kteginning your message processing at the
same main storage address. Another advan-
tage is that this areda can be small com-
pared to the size of your buffers, allowing
short messages to be read into this small
area rather than into a regqular buffer,
Improved buffer utilization results, espe-
cially when the pool consists of a small
number of large buffers.

After each buffer is full, it is posted
complete. The first word of each buffer is
treated as an event control block (ECB). A
completion code is set in the high-order
byte of the ECB, and the address of the
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next buffer is placed in the three lcw-
order bytes.

The user program may wait for the entire
message block to be read by issuing a WAIT
macro instruction for the primary ECB, in
the same manner as is done without dynamic
buffer allocation. Alternatively, the user
program may wait for each buffer to be
posted complete. This is accomplished by
obtaining the address of the first buffer
from the DECAREA field of the DECB and
using that address as the ECB address in
a WAIT macro instruction. After the first
wait completes, the user program may
obtain the address of the second buffer
from the chain address field of the first
buffer and issue a WAIT macro instruction
for the second buffer. Succeeding buffers
are waited for in a similar manner. After
each buffer completes, the user program
must check for a zero chain address, which
indicates that it is the last buffer in
the chain.

As the Read operation progresses, BTAM
obtains buffers successively until it
detects the receipt of an ending character
such as ETB, ETX, or EOT. When this
occurs, BTAM does not obtain any more buf-
fers. If by the time the ending character
is received BTAM has obtained another buf-
fer, BTAM releases that buffer automati-
cally, unless the ending character is in
the last byte of the current buffer. 1In
this event, you must release the extra buf-
fer yourself. You can check for this con-
dition in one of two ways.

1. Compare the residual count in the
DECCOUNT field against the buffer
length in the DCBBUFL field minus
four. If count and length-minus-four
are equal, the last buffer BTAM
obtained for the Read operation is
unused. (This method cannot he used
if the Read operation includes the
Reset function, for example, the Read
Initial and Reset (TIR) option.)

2. Test the last byte of the next-to-last
buffer for an appropriate ending char-
acter. If one is present, the last
buffer is unused.

Wwhen you detect an unused buffer,
release it with a RELBUF macro instruction
and place zeros in the low-order three
bytes of the high~order word of the next-
to-last buffer (that is, the one containing
the ending character), to indicate that
this buffer is the last one in the chain.
If you are waiting for buffers, do not
release the unused buffer until it is
posted.

In the channel programs for Read opera-

tions using dynamic buffering, each Read
Text command is followed by a Read Skip
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Caution:

command. When the Read Text command is
executed, a program controlled interruption
(PCI) occurs. This causes BTAM to obtain
another buffer, place its address in the
next Read Text command, and change the Read
Skip command to a transfer-in-channel (TIC)
command pointing to the next Read Text com-
mand. When the first buffer is filled,
incoming data kegins filling the buffer
just obtained. The same action occurs as
each Read Text command is executed.

The action just described represents the
normal case in which BTAM is able to obtain
the next buffer in time to receive data
from the line. Occasionally, however, BTAM
ray be unable to obtain the next buffer in
time. Should this occur, the Read Skip
command following the Read Text command
remains unchanged. The Read Skip receives,
tut does not place in main storage, all
data received from the line after the cur-
rent buffer is full. In this way, the line
is cleared of incoming data. The Read
operation ends when BTAM detects an ending
character, posts the operation as normally
completed (X'7F') in the event control
klock (DECSDECB), and turns on bit 4 of
CECFLAGS to indicate that part of the
incoming message has been lost in the man-
ner described. By checking this bit after
each Read operation using dynamic buffer-
ing, you can detect the condition and take
appropriate action; normally, you would
release the buffers and send a negative
response in reply to the message, causing
the remote station to resend it.

As indicated under "Programmer Buffer-
ing, " frequent unavailability of buffers
may be caused by a buffer pool that is too
small to satisfy the demands made upon it.
Increasing the number of buffers should
solve the problem.

If the CPU is stopped while
operations involving dynamic buffering are
in progress, message data may be lost, as
the program-controlled interruptions (PCI)
required to obtain successive buffers are
not handled when the CPU is stopped.

WRITE OPERATIONS

Whereas in Read operations the main storage
locations of individual buffers are unknown
to the programmer until BTAM links them
into a chain, in Write operations the chain
must already have been formed from buffers
whose locations and contents are known to
the programmer. You must, therefore,
always specify in the Write operation the
address of the first buffer in the chain
whose contents are to be transmitted. As
the Write operation progresses, BTAM pro-
vides to the operation the address of each
of the remaining buffers in the chain.



Normally, you will have obtained the
buffers for the Write operation by means of
a REQBUF macro instruction; or you will
have obtained them dynamically during a
preceding Read operation, when you wish to
send the same data you received during the
Read. A Write operation ends when BTAM
detects an ending character or when all the
data in the last buffer has been trans-
mitted, whichever occurs first. The length
you specify in the WRITE macro instruction
must be great enough to encompass the num-
ber of characters in the last buffer,
including the ending character or character
sequence. For write operations using
dynamic buffering, the ending character
must be in the last buffer in the chain.

After each buffer is transmitted, it is
posted complete, in the same manner as for
Read operations. The user program may wait
either for the entire message block to be
transmitted or for each buffer, in the same
manner as for Read operations. After the
message is successfully transmitted, the
buffer chain can be returned to the pool
with the RELBUF macro instruction.

BUFFER MANAGEMENT MACRO INSTRUCTIONS
REQBUF (Request Buffer) Macro Instruction

REQBUF is used to obtain one or more buf-
fers from a buffer pool that has been con-
structed before or during opening of a line
group data set.

When you are using programmer buffering,
you may issue a REQBUF macro instruction to
obtain one or more buffers in which data
can be received from a line (Read opera-
tions) or in which to build or move an out-
put message (Write operations).

When you are using dynamic buffering,
BTAM automatically obtains buffers for Read
operations, so you do not issue a REQBUF
macro instruction to obtain them. For
Write operations, however, use of REQBUF is
the same as for programmer buffering.

The buffers provided are not necessarily
in consecutive storage locations. They are
chained together, the link field of each
containing the address of the next. The
link field of the last buffer in the chain
contains zeros.

L] L)
Name |Operation|Operand
4 4

T
| dcbaddr, returnregq,

| {count]
L 4

e ma

{symbol] | REQBUF
|

o e e s ve

Return Codes:

dckaddr
specifies the address of the data con-
trol klock with which the buffer pool
is associated.

returnreg
specifies a general register (2
through 12) into which you wish BTAM
to return the address of the first
buffer to be provided.

count
specifies the number of buffers you
are requesting.

If you specify one of the registers 2
through 12, you must previously have
loaded the count into the low-order
byte of that register; the high-order
bytes are ignored.

If you specify register 0, you must
previously have loaded the count into
the high-order byte of the register;
the low-order bytes must contain zero.

If you omit this orerand, BTAM pro-
vides one buffer, that is, the link
field contains zero.

After you issue a REQBUF
wacro instruction, the low-order byte of
register 15 contains & return code indicat-
ing the result of the buffer request. (The
three high-order bytes of the register con-
tain zexos.) The return code, in hexadeci-
mal notation, is one of the following:

00 Normal return. BTAM has provided the
total number of buffers you
requested. The return register con-
tains the address of the first one.

o4 Partial fulfillment of request. You
requested more buffers than are cur-

rently available in the pool. All
those available were provided. The
return register contains the address
of the first one.

08 No buffers available. The buffer
pool had been exhausted at the moment
of your request. The return register
and register 0 contain zero.

oc No buffer pool. The request cannot
ke filled, because no buffer pool is
associated with the data control
block you have specified in the macro
instruction.

10 No buffer routine. The request can-
not be filled because the BTAM buffer
management routine has not been
included in your program. (The rou-
tine is automatically included if you
have specified BFTEK=D in the DCB
macro or if the data control block
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contains the address of a buffer con-
trol block.)

Programming Notes: If the buffer request
was partially filled (return code is 04),
the low-order byte of register 0 contains
the count of the number of buffers not pro-,
vided. (The three high-order bytes contain
Zerxos.)

When the REQBUF macro instruction is
used for the local 3270 display system, an
entire message must fit into one buffer.

RELBUF (Release Buffer) Macro Instruction

RELBUF is used to return to the buffer pool
one or more buffers obtained by a REQBUF
macro instruction or automatically during
dynamic buffering. Failure to issue this
macro instruction following Read and Write
operations for which buffers have been
obtained will ultimately result in exhaus-
tion of the buffer pool. RELBUF releases
each buffer in the chain, beginning with
the one whose address you specify and end-
ing with the one whose link field contains
zero (that is, the last buffer).

r T T
| Name | Operation|Operand
b 4 i

[ T T
| (symbol] | RELBUF | dckaddr, bufferaddr
4 yy

-——

e o o e

dcbaddr
specifies the address of the data con-
trol block associated with the buffer
pool to which the buffers are to be
released.

bufferaddr

specifies a general register (2
through 12) into which you must pre-
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viously have placed the address of the
first buffer to be released.

Return Codes: After you issue a RELBUF
mracro instruction, the low-order byte of
register 15 contains a return code indicat-
ing the result of the operation. (The
three high-order bytes of the register con-
tain zeros.) The return code, in hexadeci-
ral notation is one of the following:

00 Normal return: The specified buffers
have been returned to the pool.

04 Already returned: The first buffer
of the chain to be released has
already been returned to the pool (or
has never been obtained from the
pool).

oc No buffer pool: The buffer release
cannot be accomplished because no
kbuffer pool is associated with the
data control blocks you have speci-
fied in the macro instruction.

10 No buffer routine: The buffer
release cannot be effected, because
the BTAM buffer management routine
has not been included in your
program.

Programming Note: If you wish to release a
different number of buffers than you
obtained by a REQBUF macro or by dynamic
buffering (assuming the first buffer to be
released is the same as the first buffer
that was obtained), you will have to place
zeros in the link field of the last buffer
you wish returned. Be sure to retain the
address of the buffer that follows the last
one you return, since it will become the
first of the remaining buffers in the orig-
inal chain.




As pointed out in the first chapter in the
discussion of how information is repre-
sented in various parts of a teleprocessing
system, it is the programmer's responsibil-
ity to perform code conversion between ’
transmission code and the internal code of
the central computer, if the application
requires it.

BTAM provides a translation routine and
a set of translation tables that convert
between EBCDIC and the transmission code or
codes employed by the types of remote sta-
tions supported by BTAM. Some terminal
types can be furnished with any of several
character sets; BTAM provides translation
tables for the more common sets. (Inm most
cases the sets vary by only a few charac-
ters.) When a remote station in your con-
figuration uses a character set not direct-
ly supported by a BTAM-provided translation
table, you can easily modify an existing
table to accommodate that station. Alter-
natively, you can define an entirely new
table (but you must not give it the same
name as a BTAM-provided table). You must
format any table you define according to
the requirements of the System/370 transl-
ate (TR) instruction.

If you wish to refer to a BTAM-provided
translation table after assembling it into
your program (for example, to modify the
table by means of an MVC instruction or to
use it in conjunction with the TR instruc-
tion), you must refer to the table by the
name IECTxxxx, where the x's represent the
four-character table name as shown in
Figure 14. 1In referring to the table with
the TRNSLATE macro instruction, however,
you need specify only the four-character
table name. Figure 14 lists the transla-
tion tables provided by BTAM.

At the end of this publication are two
sets of code tables. Appendix H is a code
correspondence chart that shows for each of
the 256 EBCDIC bit patterns the correspond-
ing character (and its transmission code
bit pattern) to or from which the BTAM-
provided translation tables convert the
EBCDIC character. Full understanding of
this chart requires that you read the
explanatory material preceding it.

Appendix I shows for each of the 256
possible bit patterns in a System/370 byte
the character represented by that pattern
in each of the transmission codes and in
EBCDIC. This chart is useful in interpret-
ing the contents of main storage locations.

CODE_TRANSLATION

ASMTRTAB (Assemble Translation Table) Macro
Instruction

ASMTRTAB assembles into a program one or
more BTAM-provided translation tables. You
may code all table names in one ASMTRTAB,
and you need code only one ASMTRTAB regard-
less of the number of lines and line groups
for which the table is needed. Code the
macro instruction among the program con-
stants, not in the middle of executakle
code.

Note: The ASMTRTAB macro instruction is
not used for the local 3270 display system.

[ L3 T
|Name |Operation|Operand
L 4 4

b s et e o

L 3 a9 T
| (Omit) |ASMTRTAB |tablename,...
L 4 4

tablename
specifies the BTAM-provided transla-
tion table or the table you wish to
assemble into your program. Code any
table name listed in Figure 14. Tatkle
names may be coded in any sequence.

Example: If you wish to perform code

translation ketween EBCDIC and 1030 code,

and between EBCDIC and TRANSCODE, code:
ASMTRTAB RC30,SD30,RC80,SD80

TRNSLATE Macro Instruction

TRNSIATE translates data in main storage
from transmission code to EBCDIC (for
received data) or from EBCDIC to transmis-
sion code (for data to be transmitted).
Code TRNSLATE at each point in your program
where translation is required.

Note: The TRNSLATE macro instruction is
not used to translate between transmission
code and EBCDIC for the local 3270 display
system.

r T T
Name Operation erand
Lp L

| (symbol] { TRNSLATE | [dcbaddr], tablename,

| | |area,length
L 4 4L

s "L

dcbaddr
specifies the address of the data con-
trol block for the line group. This
operand is required if you code the
length operand as °‘S'; otherwise, it
may be omitted.
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tablename

specifies the four-
(for example, RC50)

provided translation table to be used,

or the name of your
table. (You must h
assembled the indic
your program.)

area

specifies the addre
area in which the 4
lated is located.

ing is used for the
involved, the addre
area must be a full
you use TRNSLATE to

character name
of the BTAM-

own translation
ave previously
ated table into

ss of the storage

ata to be trans-

If dynamic buffer-
line group

ss specified by

word boundary. If
translate a chain

buffers must be formatted and chained

just like BTAM-provided buffers:
first fullword of each buffer contains
the address of the next buffer (except

the

that the first fullword of the last

buffer contains zeros).

Each buffer

must begin on a fullword boundary.

length

specifies the number of bytes to be

translated, from 1 to 32,767.

If you

wish to translate the contents of a

chain of buffers, code 'S’
length operand.

as the
This causes the

translate routine to use the buffer
length given in the data control

of buffers you have defined, those block.
r T L] |}
| Type of Remote Station | Transmission Code | Table Name |
i <4 'y d
B T T h}
| For incoming messages: | | |
| (Translation from trans- l | |
| mission code to EBCDIC): | | |
| | | I
| IBM 1030 | EBCD/PTTC { RC30 |
| | | I
| IBM 1050 | EBCD/PTTC | RC50 |
| | | RFS0+ |
| | I |
| IBM 1060 | BCD/PTTC | RC60 |
I | | I
| IBM 2260 | usascii | RscI |
| I I |
| | | BCD/PTTC | RB4O |
| | | RU4O* |
| | | I
| IBM 2740,2741 | (EBCD/PTTC | RC40 |
| | | RF40* |
| | | |
| | {Correspondence code | Rc41 |
| | | RF41= |
| | | |
| IBM S/370 | USASCII | RASA |
! | | I
| IBM System/3 | UsascIli | RASA I
| | | I
| IBM 2770 | usascII { RASA |
| | | |
| IBM 2780 | fusasciz | RASA |
| | {Six-bit Tramnscode | RC80 |
| | | |
| Remote IBM 3270 | USASCII | RASA |
| | | |
| AT&T 83B3, WU 115A | Baudot code | RCT1 |
| | I |
| WU TWX (Models 33,35) | TWX Code | RCT2 |
| | | |
| World Trade Telegraph |fZzsc3 code | RCT3 |
| Terminals | | ITA2 code | RCTW |
L - e —_— 1 N

Figure 14 (Part 1 of

2).
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r T T ) |
| Type of Remote Station | Transmission Code | Table Name |
L 4 4 i |
1 3 T v 1
| For outgoing messages | | |
| (translation from EBCDIC | | |
| to transmission code): | | |
| | | |
| IBM 1030 | EBCD/PTTC | sD30 |
| | | I
| IBM 1050 | EBCD/PTTC | sD50 |
| | | |
| IBM 1060 | BCD/PTTC | sD60 i
| | | |
| IBM 2260 | USASCII { ssc1 i
I | | |
| | {BCD/PTTC | SB4O |
| IBM 2740,2741 |{ EBCD/PTTC | spuo |
| | {(Correspondence code | spul |
| | | !
| IBM s/370 | UsascCII | sAasa |
| I | |
| IBM System/3 | UsAsCII | sasa |
| | | |
| IBM 2770 | UsAscCII | sasa |
| | I |
| IBM 2780 | UsascIlI | sasAa |
| | Ssix-bit Transcode | sD80 |
| | | |
| Remote IBM 3270 | usascIix | sasa |
| | ] |
| ATET 83B3, WU 115A | Baudot code | SCT1 |
| | | |
| WU TWX (Models 33,35) | TWX code (even-parity) | sCT2 |
| | | |
| World Trade Telegraph |{zsc3 | scT3 |
| Terminals | ITA2 | SCTW |
L L ¥
L} 1
|1. Translation tables marked * convert both ugppercase and lowercase alphabetic chara- |
| cters to uppercase EBCDIC equivalents (for example, both A and a are converted to |
| A); tables not so marked convert uppercase to uppercase and lowercase to lowercase |
| (for example, A to A and a to a). |
| |
|2. Transmission code abbreviations used above: |
| BCD = binary coded decimal |
| EBCD = extended binary coded decimal |
| PTTC = perforated tape and transmission code |
| USASCII = USA Standard Code for Information Interchange |
| ZSC3 = Figure Protected Code |
| ITA2 = International Telegraph Alphabet Number 2 |
| |
{3. See "General Notes" in Appendix H for discussion of TWX Code parity. |
L y ]
Figure 14 (Part 2 of 2). Code Translation Tables Provided by BTAM
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ACTIVATING AND DEACTIVATING THE TELEPROCESSING SYSTEM

The operations performed by a user's tele-
processing program preparatory to data
transmission is called activating the sys-
tem. Similarly, deactivating the system
refers to the operations performed after
all transmission has ceased. These opera-
tions largely consist of opening (activat-
ing) and closing (deactivating) the com-
munications line group data sets.

PROGRAM INITIALIZATION

Before activating the teleprocessing system
you must first perform the usual initiali-
zation steps required of any program that
runs under OS/VS. These are as follows:

1. Using a SAVE macro instruction (or a
Store Multiple instruction), store the
contents of the general registers you
will use in your program in a register
save area, the address of which is in
register 13 upon entry to your
program.

2. Store the contents of register 13 in
the second fullword of a save area you
have defined in your program.

3. Load the address of your program's
save area into register 13. (Save
areas are required by most system
macro instructions.) Unless you
require register 13 for other pur-
poses, you need to load it only at the
beginning of your program.

See Figure 15 for an example of the
foregoing linkage. More detailed informa-
tion on the use and format of register save
areas and on linkage conventions is con-
tained in 0S/VS Supervisor Services _and
Macro Instructions and 0S/VS Data Manage-
ment Services Guide.

In addition to these initialization
steps, you should create dummy control sec-
tions (DSECTs) for the data control blocks
and data event control blocks in your pro-
gram, to allow you to refer symbolically to
fields in these control blocks. To create
these DSECTs, use the DCBD and IECTDECB
macro instructions as shown in Figure 16.
If the teleprocessing system includes BSC
stations, a second operand, DEVD=BS, must
appear. in the DCBD macro; similarly, if the
system includes World Trade telegraph ter-
minals, code the second operand as DEVD=WT.
If the system includes both kinds of sta-
tions, code DEVD=(BS,WT).

Code the DCBD and IECTDECB macros at the

end of the control section (CSECT) in which
they appear.

OPENING AND CLOSING LINE GROUP DATA SETS

Before you can perform data transmission
operations over a line, you must open, or
activate, the line group data set encom-
passing that line, by means of an OPEN
racro instruction. When you issue an OPEN
macro instruction, an open routine estab-
lishes and initializes various internal
control blocks and loads from the system

— A
| YOURPROG CSECT |
| SAVE (14,12) 1. SAVE REGISTERS IN CALLING |
| * PROGRAM'S SAVE AREA |
| LR BASEREG, 15 |
| USING YOURPROG, BASEREG |
| ST SAVEREG,SAVEAREA+4 2. SAVE REG 13 IN 2ND FULLWORD |
{ LA SAVEREG, SAVEAREA 3. LOAD YOURPROG SAVEAREA |
| * ADDRESS |
| BASEREG EQU 12 |
| SAVEREG EQU 13 |
| . |
| . |
| . |
| BEGIN EQU * |
| . |
| . |
| . |
| SAVEAREA DS 18F !
[

Figure 15. 1Initializing Your Program
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r
V' YOURPROG CSECT

1

|
i |
| |
| . |
| USING IHADCB,DCBREG |
| USING IECTDECB, DECBREG |
| - |
| . |
| . |
| DCBD  DSORG=BX |
| IECTDECB |
L

- - -d
Figure 16. Establishing Addressability for
DCBs and DECBs

library those routines and tables needed
for BTAM to construct the channel programs
required by subsequent READ and WRITE macro
instructions. The Open routine also “"con-
ditions" the communications line adapters
within each TCU associated with the line
group. Conditioning a line adapter makes
the line attached to it ready for data
transmission.

The fact that you have issued an OPEN
macro instruction does not guarantee that
the line group is open. The DCB for the
line group has a bit, called the Open flag,
that you can check to determine whether the
line group is open. The Open flag is bit 3
of the DCBOFLGS field; if it equals one,
the line group is open.

If after you issue the OPEN macro in-
struction, the Open flag is still zero,
there is probably a coding error; most
likely, the DD (data definition) card for
the line group contains the wrong line
group name.

Even if the open flag is 1, one or more
lines in the line group may not be ready for
transmission because: the local control unit
was powered off; a device attached to the
control unit was inoperable; or the line
adapter was not successfully conditioned.

If this occurs because the TCU power is
off or if the TCU is offline (remotes only);
or the 3270 CU or device is inoperable,
powered off or is offline the operating
system prints, on the console, error message
IEC804A, and enters wait state. This message
identifies the condition and requests a
response from the console operator.

He replies; CONT. to retry this I/O
operation possibly after correcting the
error condition; POST to proceed with OPEN
processing; DROP (Local 3270 ONLY) to proceed
with OPEN processing without issuing the
message for other devices in the line group.

The DROP or POST option will allow the
user application to proceed with operations
on unaffected lines. 1IF unsuccessful

conditioning occurs for some other reason
(for example, TCU malfunction), the fact
that the line has not been opened becomes
evident when the first READ or WRITE macro
instruction issued for that line results in
a return code of X"14'. For this reason,
the user program should check for this
return code after the first READ or WRITE
macro instruction following opening of the
line.

BTAM provides the LOPEN (Line Ogen)
racro instruction for use in opening (that
is, conditioning the line adapter for) a
single line in a line group. LOPEN is
intended for use following a return code of
X'1i4°.

Depending on your application, you may
wish to open all line groups at once or to
open different groups at successive inter-
vals during the day. Opening line groups
at different times would be appropriate,
for instance, when the remote stations con-
nected to one group are located in a dif-
ferent time zone from those connected to
another group.

After completion of data transmission
over all lines in a line group, you may
close the line group by means of a CLOSE
macro instruction. If BTAM provided a buf-
fer pool during opening of the line group
(see the section "Buffer Management"™), you
must issue the CLOSE macro instruction only
after you have no further use for the con-
tents of any of the buffers in that pool.
This is necessary because when you close
the line group, BTAM relinquishes the main
storage area occupied by the pool and
various pointers to buffers no longer
exist.

CPEN Macro Instruction

OPEN completes the initialization of the
data control block representing the line
group data set, builds a buffer pool if you
specify in the DCB macro that this be done,
and loads from the system library those
routines and tables necessary for BTAM to
construct the appropriate channel programs.
As explained earlier, the Open routine also
conditions each TCU line adapter connected
to a line in the group.

See Figure 17 for the format of the OPEN
macro instruction.

A single OPEN macro instruction can
activate any number of line groups and any
other data sets defined in your program,
including those for other access methods.

Example: To open two line group data sets
and three BSAM data sets (one on magnetic
tape, two on direct access devices), you
could code a single OPEN macro instruction
as follows:
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OPEN1 OPEN (LG1050,,LG2740,, TAPELOG,
(OUTPUT) ,MSGFILE1,
(INOUT, LEAVE) , MSGFILE2,
(OUTPUT))

LG1050 and LG2740 are the two line group
data sets; the second comma following each
of these operands indicates the absence of
volume-positioning option parameters, which
are not appropriate for communications line
groups. The remaining operands are repre-
sentative of data set addresses and volume-
positioning options for the three BSAM data
sets. (See 0S/VS Data Management Macro
Instructions for information on coding OPEN
macro instructions for nonline-group data
sets.)

No return code is provided following an
OPEN macro instruction; as explained earli-
er, you should check the Open flag in the
DCB to see whether the line group was suc-
cessfully opened.

LOPEN Macro Instruction

LOPEN causes BTAM to issue commands that
condition the TCU line adapter for a spe-
cific line, when conditioning of the adapt-
er was not successful during opening of the
line group. It is appropriate to issue
LOPEN after receiving a return code X*'14°
following issuance of a READ or WRITE macro
instruction for the line. LOPEN causes the
appropriate command (Set Address, Set Mode,
or Enable) to be sent to the line adapter.

(LOPEN may also be used to reestablish
data set synchronism for a line using an
IBM 3977 Model 2 modem (data set), as fol-
lows. When the modem loses synchronism,
transmission errors (that is, a NAK
response from the remote station or a time-
out error) occurs during Write operations.
When errors of these kinds occur, it is
appropriate to issue an LOPEN macro in-
struction, which, by disabling the line and
then enabling it or setting the mode,
causes the modem to regain synchronism.)

m======= ToTT T To—-=== -

r T T
| [symbol} | LOPEN |decbaddr
b S )

[ S S )

decbaddr
specifies the address of the data
event control block associated with
the line.

Programming Note: You should not issue an
LOPEN macro instruction from within a timer
exit, since LOPEN uses the STIMER macro.
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Return Codes: Upon return of control to

your program, the low-order byte of regis-
ter 15 contains a return code. Normal com-
Fletion is indicated by X'00'. Abnormal
completion is indicated by the following
hexadecimal codes:

04 The line was not successfully
opened.

08 The specified line is busy.

oc The relative line number sgpecified

in the data event control block is
larger than the number of lines in
the line group.

10 The DCB for the line group is not
open.

14 The request was rejected, because
OLTEP was using the local 3270
device.

20 Local device is not 3270 device type

Only the abnormal return codes, X'04'
and X'l4', can be encountered in a debugged
user program; the other four result from
program errors. If a code of X'04' is
returned after you issue an LOPEN macro
instruction, you may wish to notify the
console operator that he should check the
condition of the affected TCU.

CLOSE Macro Instruction

CLOSE terminates the availability of a line
group data set, frees the storage space
occuried by the buffer pool if the pool was
constructed by the Open routine, and frees
the storage space obtained by the Open rou-
tine for control blocks. CLOSE also causes
the fields in the data control blocks to be
restored to the condition they were in
before the DCB was opened. Just as OPEN
causes the TCU line adarpters associated
with the line group to be conditioned for
use, CLOSE cancels the conditioning. For
this reason, if you issue a CLOSE macro in-
struction while data transfer is still in
progress over one or more lines in the line
group, unpredictable loss of data can
result. You should therefore close the
line group only after all message traffic
has ceased. See Figure 17 for the format
of the CLOSE macro.

A single CLOSE macro instruction can
deactivate any number of line grougs and
any other data sets defined in your program
(including those for other access methods),
in the same way an OPEN macro instruction
can activate them.



r v L)
| Name |0peration|0perand
4

ll;_
lsymbol]l OPEN
|{cLosE

|
1

f({dcb,,}...).[MF=L ]

MF=(E, listnane)

symbol

specifies:

e For standard or execute macro instruction format, the name of the first in-
struction generated by the macro instruction. For these formats the use of
symbol is optional.

e For list format, the name of the parameter list created by the macro. For
this format, you must specify a name.

dcb

specifies the name of the line group data set you wish to open or close.

MF=L (List format)

specifies that a parameter list is to be created, containing the names of

formed until you issue an OPEN or CLOSE macro instruction of the execute
format specifying the name of the parameter list.

MF=(E,listname)

format.

(Standard format - MF operand omitted)
specifies that both (1) a parameter list is to be created, containing the

(Execute format)

specifies that the open or close function is to be executed for the data
sets contained in the parameter list specified by listname. You must pre-
viously have created the list with an OPEN or CLOSE macro instruction of the
list format (MF=L).
specify replacement parameters in the macro instruction having the execute
Code the replacement parameters in the positions corresponding to
the locations of the parameters to be overridden. |

— . —— — ———— — — —— —— ——— i cv— p— ol et =}

If you wish to override certain parameters in the list,

names of the data control blocks to be opened or closed, and (2) the open or

close function is to be executed for the data sets contained in the created

parameter list.

Example:

|
|
t
|
|
|
|
|
|
|
|
|
|
|
|
|
i
| the data control blocks to be opened or closed. The function is not per-
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

OPENLIST OPEN

LG1050, 1G2260,

OPEN

and LG1130.

(LG1050,,LG2740, ,1G1130) ,MF=L

After you have defined a parameter list by either an OPEN or a CLOSE macro instruc-
tion of the list or standard format, you may subsequently specify that list by both
OPEN and CLOSE macro instructions of the execute format.

|
|
|
|
|
|
| The first macro creates a list; the second executes the Open function for data sets
|
|
|
|
|
L

|
|
|
|
|
|
|
|
(,,LG2260,,) ,MF=(E,OPENLIST) |
|
|
|
{
|
|
|
d

Figure 17. Formats of OPEN and CLOSE Macro Instructions
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LINE CONTROL AND MESSAGE TRANSMISSION

LINE CONTROL

Communication between the central computer
and remote stations requires a discipline
called line control, as mentioned earlier
in this publication. Given here is a sum-
mary of the control scheme used for various
line configurations and types of remote
stations.

Line control does not apply to the local
3270 display system, which uses attention
interruptions to regulate communications
between the central computer and local dis-
play stations. For more information, see
"Attention Interruptions and Read Initial
Operations” in the section "IBM 3270 Infor-
mation Display System -- Programming
Considerations.”

Contention System

In the most elementary form of line control
each of the two stations at the ends of a
point-to-point communications line gains
use of the line by sending to the other
station a special control character signi-
fying the station's intention to begin
transmission. The first station to initi-
ate contact in this manner "seizes" the
line and prevents its use by the other sta-
tion until the first station has concluded
its message transmission. If both stations
should simultaneously try to initiate
transmission, they are said to be contend-
ing for use of the line, hence the name
contention system. In this kind of system
some method is required for resolving a
contention situation.

The action of requesting use of the line
is sometimes called bidding for the 1line.

Centrally-Controlled System

In this kind of system, the central comput-
er acts as a control station. That is, it
initiates all contacts between all stations
on a multistation (multipoint) line. It
does this by periodically sending on the
line a series of station identifiers,
called polling characters or polling
sequences. Each station on the line has a
different polling sequence. Thus, although
all stations-.receive all polling sequences,
each station responds only to its owq.

This response indicates to the control sta-
tion (the central computer) whether or not
that remote station is ready at that moment
to send a message. It sends a positive
response if it is ready, a negative
response if it is not. For some types of
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stations the polling sequence identifies a
specific component of the station, as well
as the station itself. In this case, the
response indicates whether or not that par-
ticular component is ready to send a
message.

Similarly, when the control station
wishes to send a message to a remote sta-
tion, it transmits an identifier sequence
on the line. This is called addressing, or
selection. Again, all stations receive the
addressing characters, but only oune
responds. The addressed station returns to
the computer a positive response if the °
station (and perhaps a specific component)
is ready to receive a message.

In a system of this kind, the stations
can ke in one of two modes: control mode
and text mode. The stations are all in
control mode before a transmission begins,
and in this mode they monitor the line for
polling and addressing sequences. When a
polled or addressed station responds posi-
tively, message transmission between the
central computer and the remote station can
kegin. At this point, it is necessary to
place all stations in text mode, so that
any characters received by any station
except the polled or addressed station are
ignored. (If the other stations remained
in control mode, any sequence of message
characters that happened to constitute a
polling or addressing sequence for one of
the stations would activate that station.)
Accordingly, each message begins with a
special control character whose purpose is
to cause the stations to enter text mode.
Two characters used for this purpose are
EOA (end-of-address) and STX (start-of-
text). The type of station on the line
determines which character is used.

At the end of a transmission, all sta-
tions on the line must be returned to con-
trol mode, so that they can again respond
to polling and addressing sequences.
Another character or character sequence,
called end-of-transmission (EOT), performs
this function.

The function of returning the stations
to control mode is often called resetting
the line.

Switched Systems

In a switched system, contact must be es-
tablished by one or the other of two sta-
tions: the central computer or the remote
station. In some switched configurations,



either the computer or a remote station can
call the other station; in others, only one
or the other of these can make the call.
User requirements determine which case
applies.

When the computer initiates contact with
the remote station, it performs the calling
function, when it answers a call from a )
remote station, it performs the answering
function.

Although a remote station can call the
central computer at any time, the computer,
to fulfill its function as control station,
must be able to accept or reject a call.

If it wishes to accept calls, it “enables
the line," that is, conditions the TCU to
respond to calls over the given switched
line termination. The user program deter-
mines which lines are to be enabled at any
given moment. Conversely, to return the
TCU to the state in which it will not
respond to (that is, answer) calls is
called disabling the line.

If a remote station calls in on a line
that is not currently enabled or that is
enabled but is occupied with another remote
station, the calling station receives a
busy signal, and contact is not estab-
lished. The station must try again later.

After the line connection is estab-
lished, one of the preceding line control
schemes, contention or centrally con-
trolled, takes effect just as on a non-
switched line. The scheme used is the same
as that used for a nonswitched line for the
particular type of stations involved.

ERROR DETECTION AND MESSAGE BLOCKING

Line control may also involve detection of
transmission errors. For the types of
remote stations for which this is possible,
a character called end-of-transmission-
block (ETB), also called end-of-block
(EOB), is sent following a sequence of text
characters; this sequence is then called a
message block. Whenever the sending sta-
tion senses an ETB in the data it is send-
ing, it follows that ETB with a check accu-
mulation (VRC, LRC, or cyclic) and awaits a
response from the receiving station. The
receiving station compares the check char-
acter with the check character it has accu-
mulated. If they match, indicating that it
received the text without error, it sends a
positive response (or acknowledgment) to
the sending station. If they do not match,
indicating that a transmission error has
occurred, it sends a negative response
(acknowledgment) to the sending station. A
positive response indicates that the send-
ing station may continue with the next mes-

sage block; a negative response tells it to
resend the erroneous block.

CHANNEL PROGRAMS

The various line control functions are
achieved by the central computer through a
combination of equipment and programming.
Generally, each discrete function, such as
enabling or disakling the line and reading
and writing message text and responses is
effected by separate channel commands that,
when combined in appropriate sequences in a
channel program, perform the overall line
control actions needed to establish con-
tact, transmit messages and check for
errors. Channel programs are generated by
BTAM as directed by the READ and WRITE
macro instructions issued in the user
Frogram.

MESSAGE TRANSMISSION

All message transmission is effected by
Read and Write operations of various kinds,
which in turn are produced by coding equi-
valently named macro instructions in the
user program. (For information about Read
and Write operations for the local 3270
display system, see the section "IBM 3270
Information Display System -- Programming
Considerations.") Thus a Read Initial
operation is produced by a READ Initial
racro instruction. These operations are as
follows.

A Read or Write Initial operation estab-
lishes contact with the remote station and
receives or sends the first message block.
In establishing contact, the operation per-
forms whatever functions are appropriate.
That is, for a nonswitched line in a con-
tention system, Read Initial first sends
the character that signifies to the receiv-
ing station that the line is being seized
by the sending station. In a centrally
controlled system, the first function is to
send a character or sequence that rlaces
all stations in control mode, as explained
earlier. For a switched line, Read Initial
either enables the line, if the operation
is to continue when a remote station calls
in, or it dials the remote station.

Following execution of whichever of the
foregoing functions is appropriate, polling
may take place, if required by the type of
station involved. Then the first block of
the message is read or written.

After a Read or Write Initial operation
has concluded, you generally issue as many
READ or WRITE Continue macro instructions
as necessary to receive or send the remain-
ing klocks of the message.
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If a Read operation receives an
erroneous message block, you may undertake
Read Repeat operation; the negative
response sent by Read Repeat signifies to
the remote terminal operator or to the
remote computer program that he or it
should resend the block in error.

Sometimes it is desirable to reverse the
direction of message transmission during
one transaction or to exchange the roles of
the receiving and sending stations. Read
and Write Conversational operations permit
this.

In binary synchronous communications, it
is sometimes desirable to send data in
transparent mode. This means that any
transmission code bit pattern can be sent
as data; whereas in normal transmission
certain patterns are recognized and
responded to as line control characters.
Read and Write transparent operations are
available for this purpose.

These various operations can be combined
in several ways. Inspection of the Read
and Write operations for a specific type of
remote station and line configuration will
illustrate some of these ways.

Although in coding a user program, it is
not usually necessary to understand all the
details of the various commands that make
up a channel program, each command is
explained fully in the publications per-
taining to TCUs. These publications are
listed in the Preface of this manual.

User Program Analysis

Upon completion of each Read or Write
operation, the user program must analyze
the results of the operation to determine
which Read or Write operation to perform
next. If the operation was successful and
either message text or some expected
response was received, the decision about
the next operation depends largely on the
kind of application. Sometimes, it may
depend on the content of the received text.
For example, in an application that
involves transmission of fairly long mes-
sages, it is common practice to break the
message into sequences of message blocks.
It is then appropriate to send or receive
the first block using a WRITE or READ Ini-
tial macro instruction or one of the
variants, such as WRITE Initial Transparent
for BSC, and then send or receive the rest
of the blocks with WRITE or READ Continue
macros or variants.

An operation may end successfully, but
with some exceptional condition. For
example, a sequence of Read operations will
end when a remote station sends an EOT
after having sent a number of blocks of
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text. Since the user program probably does
not know when to expect the last block of
text, if message lengths vary, it should
check after every Read operation for
receipt of an EOT, which is considered an
exceptional condition.

Some operations will end unsuccessfully,
with an exrror condition of some kind, such
as a parity error (data checks) in text or
an invalid response. Again, the user pro-
gram must analyze the results of each Read
or Write operation to see if an error con-
dition has occurred.

BTAM rprovides error recovery procedures
(ERP) for automatically attempting to reco-
ver from errors. These are optional for
start-stop lines, mandatory for BSC 1lines.
It is only after BTAM ERP has attempted re-
covery and failed that the error condition
is indicated to the user program. If ERP
is successful in clearing the condition,
BTAM posts the operation complete-without-
error, and the user program is unaware that
the error has occurred.

The section "Error Recovery Procedures
and Error Recording," discusses the BTAM
ERP facilities and suggested user analysis
procedures.

Use of Line Control Characters

To achieve successful communication with
any given type of remote station requires
that- the data stream between the central
computer and the remote station contain the
appropriate line control (also called data
link control) characters and character
sequences. A BTAM programmer must be con-
cerned with the proper use of these charac-
ters. In message data received from a
remote station, you may need to scan the
input areas to determine the locations of
control characters and perhaps to remove
them. In message data to be sent to a
remote station, however, you must assure
yourself that these characters are sent at
the appropriate point in the transmission.
Some control characters are sent automati-
cally by BTAM in a separate command within
a channel program. Others you must place
in the message output area. For example,
when using a transparent-type Write opera-
tion to send data in transparent mode (that
is, to prevent the control units at the
central computer and remote station from
reacting to bit patterns that corresgond to
line control characters), you must place
the DLE STX character seguence in the out-
put area at the point where transparent
transmission is to begin. You do not,
however, place the ending sequence, DLE ETX
(or DLE ETB), in the output area, because,
as inspection of the channel program shows,
the command following the Write Text com-
mand sends these characters.



It is most important to be familiar with
the usage of line control characters for
the type of remote station for which you
are coding Read and Write operations. The
line control characters and their proper
usage are defined in the publications per-
taining to the various types of stations,
and, in the case of binary synchronous com-
munications, in the general information
publication for BSC. (These publications
are listed in the Preface of this manual.)
Line control character usage may vary
depending on particular features or combi-
nation of features with which the stations
are equipped. )

READ AND WRITE OPERATIONS

The next two chapters of this publica-
tion contain descriptions of the READ and
WRITE macro instruction options available
for each of the types of remote stations
with which the central computer can commun-
icate under BTAM control. In the section
"Start-Stop Read and Write Operations,”
these descriptions are arranged by type of
station. In the section "BSC Read and
Write Operations," they are arranged by
type of line configuration. This is done
because the channel program for each type
of operation is the same for any type of
station (for a given line configuration).

The Reset Function

For many of the Read and Write opera-
tions listed there is an optional reset
function. This simply means that if the
Read or Write operation has progressed
satisfactorily up to that point (that is,
message text was received or sent without
error), one or two additional commands are
executed that reset the station to control
mode, and, for switched line operations,
that break the line connection. This is
the only difference between a reset and a
nonreset operation, and for this reason is
not stated explicitly in each description.
The reset function is not performed if a
permanent error occurred during the
operation.

Terminal Lists

The description of the DFTRMLST macro in-
struction earlier in this manual explains
all of the operands of that macro instruc-
tion. In the next two chapters, each sec-
tion covering a type of remote station or a
line configuration indicates which type of
terminal list you must define for Read and
Write operations and shows what operands to
code in the DFTRMLST operand field to
obtain that list. See the explanation of
the DFTRMLST macro instruction for the
meanings of the operands, and see Appendix
A for format illustrations and examples.

Data Event Control Block

The parameters BTAM needs to perform a Read
or Write operation are contained in a data

event control block (DECB). Some of these

parameters are:

e The type of Read or Write operation
(for example, Initial, Continue
Conversational)

e The address of the data control block
(DCB) for the line group encompassing
the line over which the operation is to
take place

e The relative line number of the line
involved

s The address of the terminal list entry
containing the information necessary to
establish contact with the remote
station

e The addresses of the input or output
areas to contain the message text.

The DECB also contains fields in which
the results of the Read or Write operation
are indicated. Among these fields are:

¢ An event control block (ECB), in which
a standard completion code is placed
upon conclusion of the Read or Write
operation.

e A response field (DECRESPN), which
receives addressing responses from the
remote station.

e Fields containing specific indicators
of the results of the operationms:
DECSENSO (sense information); DECFLAGS
(condition flags); DECERRST (error sta-
tus) and DECCSWST (channel status word
status byte).

The format of the DECB and the contents
of its fields are given in Appendix B.

One DECB is required for each communica-
tions line; more than one can be provided,
if desired.

DECBs are created by READ and WRITE
racro instructions as follows. A macro of
the list form (specified by the keyword
operand MF=L) reserves space for a DECB and
fills in certain of its fields with the
parameters provided by the macro. This is
done during assembly, and is the sole func-
tion of the list form macro instruction;
that is, the macro instruction does not
perform a Read or Write operation. If you
define a DECB in this way, you must code
the macro instruction among the program
constants (or create your own linkage
around it), since a macro instruction of
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the list form does not generate executable
code.

In oxder to perform a Read or Write
operation using a DECB created by the list
form of the macro instruction, you issue a
READ or WRITE macro instruction of the
execute form, specified by the MF=E keyword
operand. This form of macro instruction
does not establish a DECB; it executes the
Read or Write operation using an existing
list. 1In this macro instruction you may
specify which, if any, of the parameters in
the original DECB you wish to change. For
example, if you wish to issue a series of
WRITE macro instructions, all of which
require the same DECB parameters except for
the entry parameter, it would be appropri-
ate to issue one WRITE (or READ) macro in-
struction of the list form to establish the
DECB. Then you would code the other WRITE
macro instructions in the execute form and
in each one specify only the entry operand,
of those operands that are optional.

An alternate method is to code the stan-
dard form of the READ or WRITE macro in-
struction, by omitting the MF keyword
operand. A macro instruction of this type
generates both a DECB and the executable
code required to perform the Read or Write
operation.

Just as you issue a macro instruction of
the execute form referring to a DECB
defined by a macro instruction of the list
form, you may issue an execute-form macro
instruction that refers to a DECB generated
by a previous macro instruction of the
standard form.

An important point to remember in using
the same DECB for a sequence of Read or
Write operations is that the contents of
many of the fields change with each
issuance of a macro instruction or execu-
tion of a Read or Write operation. This
means that at the conclusion of each Read
or Write operation you should do whatever
checking of DECB fields is necessary before
you issue the next macro instruction that
will refer to the same DECB.

Not all of the READ and WRITE macro in-
struction operands are optional. Regard-
less of the macro instruction form, you
must provide the address of the DECB and
the operation type. In the standard form,
you must always code the DCB address and
the relative line number.

READ and WRITE Macro Instructions

READ and WRITE macro instructions produce
the Read and Write operations that achieve
message transmission. You issue one of
these macro instructions each time you wish
to receive a message from a remote station,
send a message to a remote station, or per-
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form any of several other functions related
to message transmission, such as sending
and receiving responses, disabling or dis-
connecting a switched line, etc.

In the READ or WRITE macro instruction you
specify:

e The line group and specific line within
that group over which the operation is
to occur.

¢ The address of a terminal list or an
entry in that list that contains the
information BTAM needs to estaklish
contact with a station. Examples of
this kind of information are telephone
numbers, polling and addressing
sequences, and identification
sequences.

e The type of Read or Write operation to
ke performed (Read Initial, Write Con-
tinue, etc.)

e The address of the data event control
block (DECB) that the READ or WRITE
macro instruction is to define or the
address of an existing DECB that the
operation is to use.

e The addresses of input and output areas
into which or out of which message text
is to be received or sent.

Each of these parameters is discussed in
the explanation of the operands.

T
Name peration|Operands
4
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|decbaddr,optype,
| dcbaddr,
l{[inoutarea]}
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deckaddr
specifies the address of the DECB
associated with the line. You can use
register notation only if the macro
instruction is of the execute form
(MF=E).

optype
specifies one of the operation-type
codes listed in Figures 18, 19, and
20. The channel program generated for
each type of Read and Write operation
differs depending on the particular
terminal and network configuration.



The available types for a given type
of remote station or line configura-
tion are given in the next two chap-
ters. The available types for the
local 3270 display system are given in
the section "Local Read and Write °
Operations." 1In all cases, if the
single letter T is coded, no type code
is set in the DECB. The T can be used:

1. With a list form, to create a DECB
with no type code. The type code
would be furnished by a subsequent
READ or WRITE macro instruction of
execute form.

2. With an execute form, when the
type code already in the DECB is
to be used.

dcbaddr

specifies the address of the DCB for
the line group.

inoutarea

specifies the address of the first
byte of the input area (Read opera-
tions) or the first byte of the output
area (Write operations). In a READ
macro instruction, you may code this
operand as 'S' if you are using dynam-
ic buffering and wish BTAM to provide
the needed buffers. If the inoutarea
operand is specified as 'S', the
inoutlength operand is ignored and
BTAM obtains the kbuffer length from
the DCB. This operand may be omitted
for read types TIQ and TQ and write
types TR, TQ, TN, TA, TD, and TW.

For write type TQ, if inoutarea is
omitted or inoutlength is equal to or
less than two, the response is read
into the DECRESPN field of the DECB.

inarea and outarea (BSC only)

are for use in READ macro instructions
of the TCW, TTL and T'PL types and
WRITE macro instructions of the TIV,
TiVX, TTV, and TTVX types.

For read types TTL and TPL, outarea
contains the leading-graphics charac-
ters to be sent to the remote station,
and inarea receives the text from the
station. For read type TCW, outarea
specifies the address of the tone
characters to be sent to the remote
station, and inarea receives the text
from the station. For write types
TIiv, TIVX, TTV, and TTVX, outarea con-
tains the text to be sent to the
remote stations, and inarea receives
the text transmitted from the remote
station.

For either READ or WRITE macro
instructions, you may code inarea (but
not outarea) as 'S' if you are using

dynamic buffering and wish BTAM to
provide the needed buffers.

For more information about using the
inarea and outarea operands for the
remote 3270 display system, see "Read
Operations" and "Write Operations*
under the heading "Line Control and
Message Transmission" in the section
"IBM 3270 Information Display System
-- Programming Considerations."

inoutlength

specifies the number of bytes in the
input or output area defined by the
inoutarea operand. In a WRITE macro
instruction, you may code this operand
as 'S', to cause BTAM to obtain the
buffer length from the DCB. The
inoutlength operand need not be coded
for read types TIQ and TQ and write
types TR, TO, TN, TA, TD, and TW.

For write type TQ, if inoutlength is
omitted or is equal to or less than
two, the response is read into the
DECRESPN field of the DECB.

CAUTION: Specify 'S' only if the last
buffer to be sent contains the ending
character.

inlength and outlength (BSC only)

are for use in the same types of macro
instructions indicated under "inarea
and outarea,"” and specify the length
of these areas. In a WRITE macro in-
struction, you may code outlength as
*'S*', to cause BTAM to obtain the buf-
fer length from the DCB. The same
caution indicated for inoutlength app-
lies to outlength.

Programming Notes:

1.

The value specified for inoutlength,
inlength, or outlength must include
(a) all control characters that are to
be sent or received if they will be
sent from or received into the area
(that is, the length should not
include any control characters sent
automatically by BTAM or received into
other than the input area) and (b) the
four-kyte link field, if dynamic buf-
fering is used.

Any macro instruction of the execute
form that specifies inarea and outarea
rather than inoutarea must refer to a
DECB that has been defined with a list
or standard-form macro instruction
that also specified inarea and out-
area, because the DECB required for
leading-graphics and conversational
operations is longer than that for
operations not requiring both input
and output areas.
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TYPE 1050 1050 8383 T™WX wT
OPTION CODE 1030 (nonsw) | (switched) 1060 2260 115A 33/35 Teleg
X X X
READ Initial n Note Note X Note X X X X
X X X
READ Initial with Reset TIR Note Note X Note X X
X X
READ Continuve 7 Note X X Note X X
X X
READ Continue with Reset TTR Note X X Note X
READ Continue with Leading
Acknowledgment TTA
READ Continue with ID Exchonge TE X
READ Conversational v X X
READ Conversational with Reset TWR X X
X X
READ Repeat TP Note X X Note X
X X
READ Repeat with Reset TR Note X X Note X
READ Buffer T8 X
READ Skip TS X X X X X X X
WRITE Initial Tl X X X X X X X X
WRITE Initial with Reset TIR X X X X X X X
WRITE Initiat pricql TIo
WRITE Invitational Optical TCO
WRITE Continue 7 X X X X X
WRITE Continue with Reset TR X X X X
WRITE Continue Conversational v X* X
WRITE Conversational v X X
WRITE Conversational with Reset TVR X X
WRITE Conversational Optical VO
WRITE at Line Address TL X X
WRITE ot Line Address with Reset TLR X
WRITE Erase TS X
WRITE Erase and Reset TSR X
WRITE Break T8 X
WRITE Positive Acknowledgment TA X X X X X
WRITE Negative Acknowledgment TN X X X X X X
WRITE Disconnect ™

Note: Options for which Auto Poll channel programs are generated if the IODEVICE system generation macro instruction for the time specified FEATURE=

AUTOPOLL.

‘Write TTV cannot be used if Auto Poll is specified (i.e., FEATURE=AUTOPOLL in IODEVICE macro for the line).

Figure 18 (Part 1 of 2).
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OPTION TYPE 2740 2740C* | 2740D* | 2740 | 2740 2740 2740 2740 2740 2740 2741 | 2741
CODE DC* | OT* o1C* S* SC* co oco* NS* ] Sw*
READ Initial |l X X #X X X X N);ve N{.(ee X X X X
READ Initial with Reset IR x x X x X e X X
READ Continue T X X X X X X X
READ Continve with Reset TR X X X X X X
READ Continue with TTA X X
Leading Acknowledgment
READ Continue with |ID Exchange TE
READ Conversotional v X X X X X X
READ Conversational with Reset TVR X X X X X
READ Repeat P X X X X X X
READ Repeat with Reset TPR X X X X X X
READ Buffer T8
READ Skip Ts X X X X X X X X X X X X
WRITE Initial T X X X X X X X X X X
WRITE Initial with Reset TIR X X X X X X X X X X
WRITE Initial Optical o X X
WRITE Invitational Optical 1CO X X
] WRITE Continue 1 X X X X ‘ X X X X
WRITE Continue with Reset TTR X X X X X X
WRITE Continue Conversational v X X X X
WRITE Conversational v X X X X X X X X X
WRITE Conversational with Reset TR X X X X X X X
WRITE Conversational Optical ja'e] X X
WRITE ot Line Address TL
WRITE at Line Address with Reset TLR
WRITE Erase TS
WRITE Erase with Reset TSR
WRITE Breok T8
WRITE Positive Acknowledgment TA X X X X X X
WRITE Negative Acknowledgment ™ X X X X X X X X
WRITE Disconnect ™ X

*C  Checking feature

D O

ial-up feature

T Transmit Control feature

S Station Control feoture

O Optical image Unit feature
NS Nonswitched

SW Switched

Note: Options for which Auto Poll channel programs are generated in the IODEVICE system generation macro instruction

for the line specified FEATURE = AUTOPOLL

Figure 18 (Part 2 of 2).

READ and WRITE Options for Start-Stop
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h ] RS v
| | Nonswitched | Switched
Option | Type Code | Point-to-Point | Multipoint | Point-to-Point
L 4 4
T L] ¥
WRITE Continue | TTX | X | X i X
Transparent3,® | | | |
+ + ¢ +
WRITE Continue Transparent | TTXR | X | X |
and Reset3,?® | | | |
L L Il 4
hl T T T
WRITE Continue Transparent | TTE | X | X | X
Block? | | | |
L i 4 <4
. T L] T B
WRITE Initial Conversa- | TIVX | X | X | X
tional Transparent?,6,? | | | |
_ + 1 1 $
WRITE Continue Conversa- | TTVX | X | X | X
tional Transparent?,¢,? | | | |
+ + +
WRITE Breakis | TB | | X
+ 1 +
WRITE Connect | TC | | | X
4 j A d

using 6-bit Transcode.

tion is always in transparent mode.

€The 1800,

graphics.

—-_——_—_—-.———-—__—-_._.._.-—qy——qr—q;—_-—qp——q———qp_—qp——qr—-—.‘

field capablilty.

|*9This macro is applicakle only to the switched 3275.
| *3This macro is not applicable to the switched 3275.
L

1This macro cannot be used for a 2780 with which the central computer communicates
2This macro cannot be used for a 2715 because text transmission to this type of sta-

3This macro cannot be used for a 2972 because text transmission to this type of sta-

tion is always in nontransparent mode.

“The 1800, 2715, and 2770 ignore leading graphics characters sent to them.

these characters are neither received into core storage (2715) or terminal ruffer,

nor passed to any output device attached to the station.

SThe 1800, 2770 and 2972 do not transmit text as a response to text received from
the central computer, the return

( 2715 and 2770 the usual alternating acknowledgment (ACK-0 or ACK-1).

7When this macro is used for the remote 3270, the response is always EOT.

8This macro is not applicable for the remote 3270, which cannot receive leading

9This macro is applicable for the remote 3270 only when that device has structure

That is,

b s . e e — v ——— ———— — t— v s e ey e D s ol s e s s, e ket s e et s e s e, e ahr.  n wnd

Figure 19 (Part 2 of 2).

READ and WRITE Options for BSC

If online testing is made available
for a BSC line (by coding T among the
EROPT options in the DCB macro in-
struction for the line group), all
READ Initial macro instructions issued
for the line must specify a length of
no less than 300 bytes. Online test
RFT messages may be received into this
area at any time. If 'T*' is coded as
the optype operand in a WRITE macro
instruction of the list form (MF=L),
and the ' (inarea,outarea)' and

* (inlength,outlength) ' operands are
not coded, the resultant DECB does not

{ Option 1 Type Code ]
[READ Tnitial T
%READ Modified : ™ :
=READ Modified from Position { TMP =
}READ Buffer : TB :
=READ Buffer from Position : TBP :
=WRITE Initial : TI }
{WRITE Erase # TS :
=WRITE Erase Alternatel : TSA :
IWRITE Structured Field” | TSF |
WRITE Unprotected Erase | TUS |

L

1poes not apply to 3272 devices.

allow space for the DECWLNG and
DECWAREA fields.

Note: For devices attached to the
3274 or 3276 choose the test type
that corresponds to the supported
buffer size.

2Does not apply to 3272 or 3274 Model 1B devices.

Figure 20. READ and WRITE Options for

Local 3270 Display System

Line Control and Message Transmission
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entry
specifies the address of the terminal
list or an entry therein, as follows:

1. For a nonswitched line (OPENLST,
AUTOLST, or SSALST), it specifies
the address of an entry within the
terminal list.

2. For a nonswitched line (WRAPLST,
AUTOWLST, or SSAWLST), it speci-
fies either the address of any
entry within the terminal list or
's'.

Note: If 'S' is specified, the
system provides the address of an
entry in the polling list as
follows:

a. If the previous polling opera-
tion terminated with a nega-
tive response as a result of a
RESETPL macro instruction, the
address of the next entry is
provided.

b. Otherwise, the address of the
entry that was last polled is
provided.

3. For a switched line (DIALST,
SWLST, BSCLST, IDLST, or WTTALST),
it must specify the address of the
beginning of the terminal list; it
cannot be coded as 's"'.

¥For read types TMP and TBP for the
local 3270 display system, entry
specifies the address of a four-
byte area that gives the position
from which the read operation is
to begin. This operand may be
omitted for all other read and
write types for the local 3270
display system, since the operand
is ignored.

rln
specifies in decimal the relative line
number within the line group (range
1-255 inclusive). This value is
placed in the DECRLN field of the DECB
in binary form.

For read type TI for the local 3270
display system, rln specifies the
first display station that is to be
checked for an attention interruption.
For all other read and write types for
the local 3270 display system, this
operand specifies the device from
which or to which a message is to be
read or written.

MF=L
specifies that this macro instruction
causes only the creation of a data
event control block the name of which

48 O0S/VS BTAM SRL

is specified by the decbaddr operand.
Specify this when you wish to create a
data event control block that will be
referred to subsequently by one or
more READ or WRITE macro instructions
(each of which will specify the MF=E
operand and decbaddr operand of which
will specify the address of the data
event control block created by this
macro instruction).

MF=E

specifies that this macro instruction
causes execution of the Read or Write
operation, using a data event control
block created by a READ or WRITE macro
instruction of the list or standard
form.

Return Codes: After a READ or WRITE macro

instruction, BTAM sets register 15 to zero

" if no errxor has been detected. If an

abnormal condition is detected, the opera-
tion is not started, and control is
returned to your program at the instruction
following the READ or WRITE macro instruc-
tion. A return code in register 15 indi-
cates the error. Bits 24 through 31 will
contain one of the following error codes in
hexadecimal notation:

04

08

oc

10

14

Busy: The specified line is busy with
a previously requested Read or Write
operation.

Invalid RLN: The relative line number
specified in the operand field of the
READ or WRITE macro instruction is zero
or is larger than the number of lines
in the line group.

(1) Invalid "optype"™ code: The READ or
WRITE macro instruction specified an
"optype®™ that is invalid for the kind
of remote station for which you issued
the macro instruction.

(2) An initial-type WRITE macro in-
struction (for example, WRITE TI, TIX,
TIV) erroneously specified an answering
list instead of a calling list (that
is, no dial digits are present in the
list).

All skip bits on (programmed polling):
The skip bit is on in all of the en-
tries in the polling or addressing
list.

For local 3270, all skip bits are on
by means of the CHGNTRY macro.

Usage Count too large (Autopoll):
The Usage Count is larger than its
maximum value of 15.

Line Error during Open: SAD or Enable
command (issued during Open) resulted
in a permanent I1/0 error. The error
status in the DECB may be inspected to
determine the cause of the error. For
local 3270 devices, the Write Erase



command issued during open processing
did not complete successfully; other
devices in tha line group which were
successfully opened will continue to
operate when a read or write macro is
issued specifying the rln of any of
those devices.

18 Buffers Not Available: The buffer
pool does not contain enough buffers
to satisfy the Read operaticn (area
coded 'S').

1C No Buffer Pool: No buffer pool was
defined in the DCB macro instruction,
or there was no indication that BTAM
was to provide the pool associated
with the line group prior to Open.

20 No Buffer Routine: You did not indi-
cate you wanted the buffer routine
prior to open, so it was not loaded
with the system. The return code
occurs on a Read operation.

24 Invalid Order: The second byte of the
area specified by the entry operand of
a READ TMP o. TBP macro instruction
(for a local 3270 display system) is
not an SBA order.

28 1Invalid Control Block: An invalid con-
trol block was encountered during a
read or write operation for the local
3270 display system.

2C Device Not Available: A request for a
read or write operation was reiected,
because OLTEP is using the local 3270
device. If the read operation request-
ed was a READ INITIAL, processing does
not continue for the rest of the line
group.

Note: All nonzero return codes indicate

that no I/0 operation was initiated; there-

fore, the program must not issue a WAIT or

TWAIT macro instruction for a READ or WRITE

macro instruction that resulted in a non-

zero return code, because the task would
enter a permanent wait state.

Programming Note: Execution of a READ or
WRITE macro instruction causes control to
be passed to a BTAM routine which con-
structs channel programs. If no invalid
conditions are detected, a channel program
is generated for the requested I/0 opera-
tion. After the channel program has been
started, control is returned to your pro-
gram with a return code of zero. <The I/O
operation proceeds asynchronously with
respect to program execution. When you
wish to determine whether the 1/0 ogeration
has completed, issue a WAIT or TWAIT macro
instruction, or check the DECSDECB field
(the event control block).

If you intend to make use of the 'S’
option for the entry operand in READ Ini-~
tial macro instructions, ensure that the
polling list address is placed in the data
event control block before the first execu-

tion of the READ Initial macro instruction.
This may be done by defining the polling
list address in a READ macro instruction of
the list form and then using the *'S' in a
READ Initial macro instruction of the
execute form. However, if a WRITE Initial
macro instruction is issued (using the same
DECB) before the first READ Initial macro
instruction, steps must be taken to replace
the polling list address in the DECB.

After the first READ Initial macro instruc-
tion, BTAM maintains the polling restart
address in the DECB for the line. Thus, by
using the 'S* option, the polling list
address is preserved across write opera-
tions (even though they utilize the same
CECB field for addressing list pointers).

When a READ or WRITE macro instruction
specifies “"reset at completion” for a
switched line, BTAM disconnects the line
only if no error condition occurs during
the execution of the basic channel program.
Thus, the program may attempt retransmis-
sion without reestablishing the line con-
nection. If the program elects not to
attenpt retransmission, the WRITE TN macro
instruction may be executed to perform the
disconnect function.

When a READ or WRITE macro instruction
specifies "reset at completion” for a non-
switched line, the EOT character (or
sequence of characters) is transmitted only
if no error condition occurs during execu-
tion of the basic channel program.

When a polling function is performed in
a Read Initial operation, the terminal list
address field in the DECB (LCECENTRY) con-
tains the address of the entry in the poll-
ing list that was last polled. Thus, the
program may determine the source of the
ressage (if one was received) by inspecting
the contents of the polling list entry at
that address. Note that the terminal list
address field in the DECB is not modified
for addressing operations.

With Autopoll an index byte is provided
in the first byte of DECPOLPT. The index
byte contains the number of the polling
entry for the terminal from which the mes-
sage was read (that is, it contains one for
the first entry in the polling list, two
for the second entry, etc.). The prcgram
ray obtain the index byte from DECPOLPT to
identify the originating terminal follcwing
any Read operation.

When a READ macro instruction is used
for the local 3270 display system, the
relative line number of the device from
which the message is read is placed into
the DECPCLPT field of the DECB.

User program error routines that operate
synchroncusly with respect to the comple-
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tion of the I/0 operation may retry a macro
instruction with the knowledge that the
proper parameters are in the DECB. The
error routine may use a READ or WRITE macro
instruction of the execute form with only
the decbaddr and the optype operands
specified.

RESETPL (Reset Polling List or Reset Line)
Macro Instruction

RESETPL may be issued whenever you wish to
cancel a Read operation that is currently
in progress but has not yet received a
positive response to polling from a remote
station (nonswitched multipoint line), or
has not yet received an ENC character indi-
cating the rermote station's intention to
transmit (nonswitched point-to-point line),
or has not yet received a call from a
remote station (switched line). If at the
time the RESETPL is issued, a positive
response or a call has been received or
message transmission has taken place, the
reset function has no effect; the Read
operation proceeds as usual.

RESETPL functions with a nonswitched
multipoint line in the following manner.
If a programmed polling operation is cur-
rently in progress, and if it elicits a
negative response, polling is terminated,
the polling list pointer (DECPOLPT) is
incremented, and the operation is posted
complete. If an Autopoll polling operation
is currently in progress, and if it elicits
negative responses to all entries in the
list, the operation is posted complete and
the index byte identifying the last active
entry is stored in the first byte of
DECPOLPT. In both cases (programmed and
Autopoll), the negative response bit is set
in DECFLAGS. If the polling operation eli-
cits a positive response or a time-out, the
polling list pointer is not incremented,
and the operation proceeds to its normal
conclusion (normal conclusion for a time-
out is to post it complete-with-error).

For a nonswitched point-to-point line,
if a Prepare operation is currently in pro-
gress, and the Prepare has not been com-
pleted, a Halt I/0 command is issued for
that line. If an operation other than the
Prepare is currently in progress (for
example, message reception, message trans-
mission, addressing), it proceeds to its
normal completion.

The RESETPL macro instruction functions
with a switched line in the following man-
ner. If an Enable command has been issued
to a line (to allow a terminal to dial the
computer), and a call has not keen received
(the Enable has not been completed), BTAM
stops line activity oy means of a Halt I/0
command. If the Enable has already been
completed and a polling operation (start-
stop only) is currently in progress, the

50 0S/VS BTAM SRL

function descrioed above for programmed
golling or multipoint lines is performed.
1f the Enable has already been completed
and no polling operation (Start-Stop only)
is in progress, the Read operation proceeds
unaffected.

Note: A special form of the RESETPL macro
instruction is used for the local 3270 dis-
play system. See "Attention Interruptions
and Read Initial Operations" in the section
"IBM 3270 Information Display System --
Programming Considerations.” If only the
decbaddr operand is specified, the instruc-
tions that are generated include suggort
for the local 3270 display system.

re——— m———
| Name |

—————d
: [symbol]:RESETPL

Edecbaddr , HIN2740

I ' I , POLLING

deckaddr
specifies the address of the data
event ccntrol tlock for the line for
which the reset operation is to be
performed.

POLLING
specifies that only the instructions
required to terminate polling on a
nonswitched line will be generated Ly
this macro instruction.

ANSRING
specifies that only the instructions
required to terminate an answering
operation on a switched line will ke
generated by this macro instruction.

HI02740
specifies that a H10 will be done to
a 2740 line.

If no second operand is specified,
instructions are generated to determine at
execution time which function is to be per-
formed. For World Trade telegraph terminal
lines, omit POLLING and ANSRING.

Programming Note: No further READ or WRITE

Return Codes:

racro should be issued for a line for which
a RESETPL macro has been issued until the
cperation in progress has been posted com-
plete. That is, provided that the RESETPL
racro instruction gave a return code of
X'00' or X'04*', a WAIT macro instruction
should ke coded ketween the RESETPL macro
and the next READ or WRITE macro.

After execution of a RESETPL
racro instruction, bits 24 through 31 of
register 15 contain a return code indicat-
ing the status of the operation. Bits 0
through 23 contain zeros. The code is one
of the following, in hexadecimal notation:

ANSRING, H102740
Y U JNUR. R |



00 Normal Return: This code is set if an
Enakle or Prepare command was outstand-
ing and a Halt I/O instruction was suc-
cessfully executed.

04 complete: This code is set if the
Enable command was already completed or
the Post flag in the UCB is not on.

08 1Illegal Request: This code is set if
the unit control block (UCB), an inter-
nal 0S/VS control block, specifies a
nonteleprocessing device.

0C Unsuccessful: This code is set if an
invalid unit control block address has
been passed to the IOHALT system macro
instruction, or if the Halt I/0 in-
struction has terminated in error (for
example, Channel Data Check, or a Not
Operational condition code). This code
is also set if the DCB has not been
opened.

10 Not Issued: this code is set if no
Enable command had been issued. This

is not used in point-to-point contention.

Note: These return codes have different
meanings for the form of the RESETPL macro
instruction used for the local 3270 display
system. See "Attention Handling and Read
Initial Operations" in the section "IBM
3270 Information Display System -- Program-
ming Considerations.”

WAIT Macro Instruction

The WAIT macro instruction relinquishes
control of the CPU when the user program
has no further processing to do and must
wait for the completion of one or more
Read/Write operations. See 0S/VS Supervi-
sor Services and Macro Instructions for
complete information about this macro
instruction.

q T . ) 1
| Name |Operation|Operand |
L i 4 ]
r T T 1
| (symboll| WAIT | lcount], |
| | | ECB=ecb address |
| | | ECBLIST=ecb list addr|
L L ) ]
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 in-
struction is satisfied. If the count
operand is omitted, one 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 user program can
continue.

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 klock (ECB) in the low-order
three bytes. Each event control Lblock
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, you must set the
0-bit in the high-order byte of the
entry to one.

TWAIT Macro Instruction

The TWAIT macro instruction relinquishes
control of the CPU when the user program
must wait for the completion of one of a
number of events before further processing
can be done.

[} T h 1
| Name | Operation|Operands |
L 4 d d
¥ L] L L)
| (symbol] | TWAIT | (xreturnreq), |
i | | ECBLIST=ecb list addr |
[ 4 i J

returnreg
contains the address of the ECB repre-
senting the event posted complete.

ECBLIST
specifies the address of the user-
created list of ECB addresses repre-
senting events awaiting completion.
Each entry in the list is a fullwoxd
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 (except
the last) 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 TWAIT is issued for any event other
than a Read or Write operation, your pro-
gram should clear the ECB. The TWAIT macro
instruction is similar to the WAIT macro
instruction except that:

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

e The ECB keyword is not used in TWAIT.
e The address of the ECB that was posted
complete is returned to you in the reg-

ister specified (as the first operand
of TWAIT).
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* The displacement of the ECB address
from the beginning of the ECB list (as
specified in the ECBLIST operand) is
returned in register 15.

The last point above simplifies branch-
ing to a routine associated with a particu-
lar ECB. Set up a where-to-go list of
four-byte entries, each entry containing
the address of a routine to be associated
with the ECB whose address is in the corre-
sponding entry of the ECB list. Then you
may code, following the TWAIT macro
instruction,

L 15,WTGLIST(15)
BALR 14,15

or the equivalent, to branch and link to
the appropriate routine.

Read Skip Operations

One of the types of Read operations that
may be performed for terminals on a start-
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stop communications line is Read Skip. In
this operation, effected by the READ Skip
macro instruction, any data being received
from a terminal is discarded, instead of
being placed in main storage. This action
"clears the line" of any unwanted data, so
that normal Read and Write operations can
be resumed. A Read Skip operation is
intended for use in user-written recovery
routines when a lost-data error has
occurred. (It may be used for any start-
stop terminal.)

Because it is not used in normal message
transmission operations, Read Skip is not
discussed in the section "Start-Stop Read
and Write Operations.”

In a READ Skip macro instruction you
need not specify the address of an input
area, since the data it receives does not
enter main storage; however, you must spec-
ify for the length a value exceeding the
raximum amount of text data to be received
by the Read Skip operation.



IBM 1030 DATA COLLECTION SYSTEM

DEFINING TERMINAL LISTS

Read Operations

A Read Initial operation requires an open
or wraparound polling list. The list may
have one or more terminal entries, each
containing a single polling character that
identifies the terminal. To define a poll-
ing list, code the operand field of a
DFTRMLST macro like this:

{
|[OPENLST

| WRAPLST],(xx,...)
L

e

Write Operations

A Write Initial operation requires an ad-
dressing list having a single entry, con-
taining a single addressing character that
identifies the terminal that is to receive
the output message. To define an address-
ing list, code the operand field of a
DFTRMLST macro like this:

o 1

(
| OPENLST, xx
L

READ MACRO INSTRUCTIONS

READ Initial (TI)
READ Initial and Reset (TIR)

READ Initial successively polls the ter-
minals in the polling list, and upon
receiving a positive response to polling,
reads a message block.

1. Write EOT EOT EOT

2. Write Polling Character

3. Read Response

4. Read Text

5. Write Circle Y EOT EOT EOT (TIR only

READ Continue (TT)
READ Continue and Reset (TTR)

READ Continue writes a positive response,
successively polls terminals in the polling
list, beginning with the terminal to which
it sent the response, and upon receiving a
positive response to polling reads a mes-
sage block. This macro is for use follow-
ing a successful READ Initial (TI) or
another READ Continue to receive another
message block.

START-STOP READ AND WRITE OPERATIONS

1. HWrite Circle Y EOT EOT EOT

2. Write Polling Character

3. Read Response

4. Read Text

5. Write Circle Y EOT EOT EOT (TPR only

READ Repeat (TP)
READ Repeat and Reset (TPR)

READ Repeat writes a negative response,
successively polls the terminals in the
Folling list, beginning with the terminal
to which it sent the negative response, and
upon receiving a positive response to poll-
ing, reads a message block. This macro is
for use following an unsuccessful READ Ini-
tial (TI), READ Continue (TT) or READ
Repeat (TP), to read the same message block
received by the previous operation.

1. Write Circle N EOT EOT EOT

2. Write Polling Character

3. Read Response

4. Read Text

5. Write Circle Y EOT EOT EOT (TPR only

WRITE MACRO INSTRUCTIONS

Programming Notes:

1. If an EOA is the first character of a
message block (as it will be if the
block has not been modified since it
was received from a 1030 terminal), it
will print at the terminal as #. You
should therefore overlay with an idle
character the first character of each
block received from a 1030.

2. Each outgoing message block must end
with ETB.

3. Insert three idle (EBCDIC) or Write
Marks (transmission code) characters
between adjacent message text charac-
ters. (This is required of all mes-
sages sent to a 1033 printer.)

WRITE Initial (TI)
WRITE Initial and Reset (TIR)

WRITE Initial addresses a terminal, writes
an EOA to place the terminal in receive
state, writes message text, and reads a
response from the terminal.

1. Write EOT EOT EOT Circle S
2. Write Addressing Character
3. Write "1"

4. Read Response

5. HWrite EOA
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6. Write Text
7. Read Response

8. Write EOT EOT EOT (TIR only)

WRITE Continue (TT)
WRITE Continue and Reset (TTR)

WRITE Continue writes a message block and
reads a response from the terminal. This
macro is for use following a WRITE Initial

(TI) or another WRITE Continue.

1. Write Text

2. Read Response

3. Write EOT EOT EOT (TTR only)

WRITE Positive Acknowledgment (TA)

WRITE Positive Acknowledgment writes a
positive acknowledgment and an EOT sequence
to indicate to the terminal that the com-
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puter received message text without error
and to stop line activity. This macro is
for use after a Read operation, when you
wish to stop receiving from the terminal
before the terminal has sent an EOT.

1. Write Circle Y EOT EOT EOT

WRITE Negative Acknowledgment (TN)

WRITE Negative Acknowledgment writes an EOT
sequence to indicate to the terminal that
the computer received text with an error
and to stop line activity. The terminal
interprets the EOT sequence as a negative
response. This macro is for use after a
Read operation, when you wish to stop
receiving from the terminal before the ter-
rinal has sent an EOT.

1. Write EOT EOT EOT



IBM 1050 DATA COMMUNICATION SYSTEM =--
NONSWITCHED LINES

DEFINING TERMINAL LISTS

Read Operations

A Read Initial operation requires an open
or wraparound polling list. The list may
have one or more terminal entries, each
containing a two-character polling
sequence. The first character identifies
the terminal; the second identifies the
specific component from which an input mes-
sage is solicited. (If the second charac-
ter is the common polling character, 0,
input messages are read from any ready com-
ponent. To define a polling list, code the
operand field of a DFTRMLST macro like
this:

T

| { OPENLST ]

|{WRAPLST ], (XXyYsee-)
L

R ——

Write Operations

A Write Initial operation requires an ad-
dressing list having one or more terminal
entries, each containing a two-character
addressing sequence. The first character
identifies the terminal; the second identi-
fies the specific component that is to
receive the output message. (If the second
character is the common addressing charac-
ter, 9, the output message is sent to all
ready components.) To define an addressing
list, code the operand field of a DFTRMLST
macro like this:

PBT

PENLST, (XXYY¢e..)

b e o

READ MACRO INSTRUCTIONS

READ Initial (TI)
READ Initial and Reset (TIR)

READ Initial successively polls the ter-
minals in the polling list, and upon
receiving a positive response to polling,
reads a message block.

1. Write EOT EOT EOT

2. Write Polling Sequence

3. Read Response

4. Read Text

5. Write EOA EOT EOT EOT (TIR only)

READ Continue (TT)
READ Continue and Reset (TTR)

READ Continue writes a positive response
and reads a message block. This macro is

for use following a successful READ Initial
(T1), READ Repeat (TP), or another READ
Continue to receive another message block
from the same terminal and component that
sent the previous block.

1. Write Circle Y
2. Read Text
3. Write EOA EOT EOT EOT (TTR only)

READ Repeat (TP)
READ Repeat and Reset (TPR)

READ Repeat writes a negative response and
reads a message klock. This macro is for

use following an unsuccessful READ Initial
(TI), READ Continue (TT), or another READ

Repeat, to receive the same message block

read by the previous operation.

1. Write Circle N
2. Read Text
3. Write EOA EOT EOT EOT (TPR only)

WRITE MACRO INSTRUCTIONS

Programming Notes:

1. The first block of a message received
from a 1050 on a Read Initial opera-
tion will begin with an EOA character.
If the same message block is then sent
to a 1050, it will be printed as #.
This may be avoided by overlaying the
EOA with an Idle character before
sending the message block.

2. Each outgoing message block must end
with EOB.

WRITE Initial (TI)
WRITE Initial and Reset (TIR)

WRITE Initial addresses a terminal, and if
the response to addressing is positive,
writes an EOA followed by message text and
reads the response to text. If the termi-
nal sends a negative response to address-
ing, the operation is posted complete.

1. Write EOT EOT EOT

2. Write Addressing Sequence

3. Read Response

4. Write EOA

5. Write Text

6. Read Response

7. Write EOT EOT EOT (TIR only)

WRITE Continue_ (TT)

WRITE Continue and Reset (TTR)

WRITE Continue writes a message block and
reads a response from the terminal. This
macro is for use following a WRITE Initi=al
(TI) or another WRITE Continue.
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1. Write Text
2. Read Response
3. Write EOT EOT EOT (TTR only)

WRITE Continue Conversational (TTV)

WRITE Continue Conversational writes a mes-
sage block and reads a response from the
terminal, then resets the terminals on the
line to control mode, successively polls
the terminals in the polling list, and ugon
receiving a positive response to polling,
reads a message block.

1. Write Text

2. Read Response

3. Write EOT EOT EOT

4. Write Polling Sequence
5. Read Response

6. Read Text

Programming Notes:

1. WRITE TTV performs exactly the same
functions as would be performed by a
WRITE Continue (TT) followed by a READ
Initial (TI), but saves coding effort
by allowing you to verify successful
initiation and conclusion of the
operation (i.e., Ly checking return
and completion codes) just once,
instead of after each of the two
separate macro instructions.
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2. You must specify a polling list entry
in the WRITE TTV macro instruction.

WRITE Positive Acknowledgment (TA)

WRITE Positive Acknowledgment writes a
positive acknowledgment and an EOT sequence
to indicate to the terminal that the com-
puter received message text without error
and to stop line activity. This macro is
for use after a Read operation, when you
wish to stop receiving from the terminal
before the terminal has sent an EOT.

1. Write EOA EOT EOT EOT

WRITE Negative Acknowledgment (TN)

WRITE Negative Acknowledgment writes an EOT
sequence to indicate to the terminal that
the computer received text with an error
and to stop line activity. The terminal
interprets the EOT sequence as a negative
response. This macro is for use after a
Read operation, when you wish to stog
receiving from the terminal before the ter-
minal has sent an EOT.

1. Write EOT EOT EOT



IBM 1050 DATA COMMUNICATION SYSTEM --
SWITCHED LINES

DEFINING TERMINAL LISTS

Read Operations

A Read Initial operation that answers a
call from a terminal requires an answering-
polling list; a Read Initial operation that

calls a terminal requires a calling-polling

list. Either type of list may have one or
more terminal entries (all representing the
same terminal), each containing a two-
character polling sequence. The first
character identifies the terminal, and must
be the same character for all entries in
the list; the second character identifies
the specific component from which an input
message is solicited. (If the second char-
acter is the common polling character,O,
input messages are read from any ready
component.)

To define an answering-polling list, code
the operand field of a DFTRMLST macro like
this:

L} |
l DIALST,0, (xxyY,...) }

To define a calling-prolling list, code the
DFTRMLST operand field like this:

-
| DIALST,dialcount,dialchars, (xxyy,...)
L

[ S

Write Operations

A Write Initial operation that calls a ter-
minal requires a calling-addressing list; a
Write Initial operation that answers a call
from a terminal requires an answering-
addressing list. Either type of list may
have one or more terminal entries (all
representing the same terminal), each con-
taining a two-character addressing
sequence. The first character identifies
the terminal, and must be the same for all
entries in the list; the second character
identifies the specific component that is
to receive the output message. (If the
second character is the common addressing
character, 9, the output message is sent to
all ready components.)

To define a calling-addressing list, code
the operand field of a DFTRMLST macro like
this:

1 ]
| DIALST,dialcount,dialchars, (xXyy,...)
L

b e wad

To define an answering-addressing list,
code the operand field of a DFTRMLST macro
like this:

r
| DIALST,0, (XXyy,«..)
i

b e @

READ MACRO INSTRUCTIONS

READ Initial (TI)
READ Initial and Reset (TIR)
(Using Answering-Polling List)

READ Initial answers a call from a termi-
nal, polls it, reads the response, and if
the response is positive, reads a message
kElock. If the response is negative, the

operation is posted complete.

1. Disable

2. Enakle

3. Write Pad characters

4. Write EOT EOT EOT

5. Write Polling sequence
6. Read Response

7. Read Text

8. Write EOA EOT (TIR only)
9. Disable (TIR only)

READ Initial (TI)
READ Initial and Reset(TIR)
(Using Calling-Polling List)

READ Initial dials the terminal, polls it,
and if the response is positive, reads a
mressage klock. If the response is nega-
tive, the operation is posted complete.

1. Disable

2. Dial Dial Digits

3. Write Pad characters

4. Write EOT EOT EOT

5. Write Polling seguence
6. Read Response

7. Read Text

8. Write EOA EOT (TIR only)
9. Disable (TIR only)

READ Continue (TT)
READ Continue_and Reset_ (TTR)

READ Continue writes a positive response
and reads a message block. This macro is
for use following a successful READ Initial
(TI), READ Repeat (TP), or another READ
Continue to receive another message block
from the same terminal and -

sent the previous block.

1. Write Circle Y

2. Read Text

3. Write EOA EOT (TTR only)
4. Disable (TTR only)
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READ Repeat (TP)
READ Repeat and Reset (TPR)

READ Repeat writes a negative response and
reads a message block. This macro is for

use following an unsuccessful READ Initial
(TI), READ Continue (TT), or another READ

Repeat, to receive the same message block

read by the previous operation.

1. Write Circle N

2. Read Text

3. Write EOA EOT EOT EOT (TPR only)
4. Disable (TPR only)

Programming Note: 1In order to be able to
issue READ Repeat for the paper tape reader
or card reader, the reader must be equipped
with the Line Correction feature. For
either of these components you may issue it
only twice in succession. Furthermore, you
should use this macro for the paper tape
reader only if the message block being read
is less than 312 characters. (Otherwise,
the time required to back up the tape for
retransmission exceeds the time-out interv-
al of the terminal.)

READ Conversational (TV)
READ Conversational and Reset (TVR)

READ Conversational polls the terminal, and
if the response to polling is positive,
reads a message block. If the response is
negative, the operation is posted complete.
This macro is for polling and reading a
message block from a terminal with which a
previous READ or WRITE macro has already
established the line connection. Its main
purpose is to allow you to change from
sending message blocks to receiving them,
without having to reestablish the line con-
nection. READ Conversational can follow a
READ Initial (TI), READ Continue(TT), or
READ Repeat (TP), or a WRITE Initial (TI),
WRITE Continue (TT), or WRITE Conversation-
al (1Iv).

The terminal list used by the READ Con-
versation must be an open polling list
(calling or answering), of the DIALST
format.

1. Write EOT EOT EOT

2. Write Polling Sequence
3. Read Response

4. Read Text

5. Write EOA EOT (TVR only)

6. Disable (TVR only)

WRITE MACRO INSTRUCTIONS

Programming Notes:

1. The first block of a message received
from a 1050 on a Read Initial or Read
conversational operation will begin
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with an EOA character. If the same
message block is then sent to a 1050,
it will print as #. This may be
avoided by overlaying the EOA with an
Idle character before sending the
block.

2. Each outgoing message block must end
with EOB.

WRITE Initial (TI)

WRITE Initial and Reset (TIR)
(Using Calling-Addressing List)

WRITE Initial dials a terminal, addresses
it, and if the response to addressing is
positive, writes an EOA followed by message
text and reads the response to text. If
the response to addressing is negative, the
operation is posted complete.

1. Disable

2. Dial Dial digits

3. Write Pad characters

4. Write EOT EOT EOT

5. Write Addressing sequence
6. Read Response

7. Write EOA

8. Write Text

9. Read Response

10. Write EOT (TIR only)

11. Disable (TIR only)

WRITE Initial (TI)
WRITE Initial and Reset (TIR)
(Using Answering-Addressing List)

WRITE Initial answers a call from a termi-
nal, addresses it, and if the response is
positive, writes an EOA followed by message
text and reads the response to text. If
the response to addressing is negative, the
operation is posted complete.

1. Disable

2. Enable

3. Write Pad characters

4. Write EOT EOT EOT

5. Write Addressing sequence
6. Read Response

7. Write EOA

8. Write Text

9. Read Response

10. Write EOT (TIR only)

11. Disable (TIR only)

WRITE Continue (TT)
WRITE Continue and Reset (TTR)

WRITE Continue writes a message block and

reads a response from the terminal. This

macro is for use following a WRITE Initial
(TI) or another WRITE Continue.

1. Write
2. Read

Text
Response



EOT (TTR only)
(TTR only)

3. HWrite
4. Disable

WRITE Conversational (TV)
WRITE Conversational and Reset (TVR)

WRITE Conversational writes a positive
response to text (the EOA character is the
positive response), addresses the terminal,
and if the response to addressing is posi-
tive, writes an EOA followed by message
text and reads the response to text. If
the response to addressing is negative, the
operation is posted complete.

The terminal list used by the WRITE Con-
versational must be an addressing list
(calling or answering) of the DIALST
format.

1. Write EOA EOT EOT EOT

2. Write Addressing sequence
3. Read Response

4., Write EOA

5. Write Text

6. Read Response

7. Write EOT (TVR only)

8. Disable (TVR only)

WRITE Continue Conversational (TTV)

WRITE Continue Conversational writes a mes-
sage block and reads a response from the
terminal, resets it to control mode, polls
it, and upon receiving a positive response
to polling, reads a message block.

1. Write Text

2. Read Response

3. Write EOT EOT EOT

4., Write Polling Sequence
5. Read Response

6. Read Text

Programming Notes:
1. WRITE TTV performs exactly the same
functions as would be performed by a

WRITE Continue (TT) followed by a READ
Conversational (TV), but saves coding
effort ky allowing you to verify suc-
cessful initiation and conclusion of
the operation (that is, by checking
return and completion codes) just
once, instead of after each of the two
separate macro instructions.

2. You must specify a polling list entry
in the WRITE TTV macro instruction.

WRITE Positive Acknowledgment and
Disconnect (TA)

WRITE Positive Acknowledgment and Discon-
nect writes a positive response to text (an
EOA) and breaks the line comnection. This
macro is for use following a successful
READ operation when you wish to break the
line connection instead of receiving the

. remaining blocks of a message.

1. Write
2. Disable

EOA EOT

WRITE Negative Acknowledgment and
Cisconnect (TN)

WRITE Negative Acknowledgment and Discon-
nect writes a negative acknowledgment (the
FEOT character serves this purpose) and
breaks the line connection. This macro is
for use following an unsuccessful Read
operation when you wish to break the line
connection instead of receiving the remain-
ing blocks of a message. The macro may
also be used after a write operation when
you wish to break the line connection.

1. Write EOT
2. Disable

Start-Stop Read and Write Operations 59



IBM_ 1060 DATA COMMUNICATION SYSTEM

DEFINING TERMINAL LISTS

Read Operations

A Read Initial operation requires an open
or wraparound polling list. The list may
have one or more terminal entries, each
containing a two-character polling
sequence. The first character identifies
the control unit, the second identifies the
teller terminal that is to be polled.

To define a polling list, code the
operand field of a DFTRMLST macro like this

WRAPLST},(xxyy....)

-
| {OPENLST
|
L

b e e

Write Operations

A Write Initial operation requires an ad-
dressing list having one terminal entry
that contains a two-character addressing
sequence. The first character identifies
the control unit, the second identifies the
teller terminal to which the message is to
be sent.

To define an addressing list, code the
DFTRMLST operand field like this:
r 3
| OPENLST, xxyy |
L —— J

The list must be defined as an open list.

READ MACROC INSTRUCTIONS

READ Initial (TI)
READ Initial and Reset (TIR)

READ Initial successively polls the ter-
minals in the polling list, and upon
receiving a positive response to polling,
reads a message block.

1. Write EQOT EOT EOT

2. Write Polling Sequence

3. Read Response

4. Read Text

5. Write Circle Y EOT EOT EOT (TIR only

READ Continue (TT)
READ Continue and Reset (TTR)

READ Continue writes a positive response,
successively polls terminals in the polling
list, beginning with the terminal to which
it sent the response, and upon receiving a
positive response to polling, reads a mes-
sage block. This macro is for use follow-
ing a successful READ Initial (TI) or
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another READ Continue to receive another
nmessage klock.

1. Write Circle Y EOT EOT EOT

2. Write Polling Sequence

3. Read Response

4. Read Text

5. Write Circle Y EOT EOT EOT
(TTR only)

READ Repeat (TP)

READ Repeat and Reset (TPR)

READ Repeat writes a negative response,
successively polls the terminals in the
polling list, beginning with the terminal
to which it sent the negative response, and
upon receiving a positive response to poll-
ing reads a message block. This macro is
for use following an unsuccessful READ Ini-
tial (TI), READ Continue (TT) or READ
Repeat (TP), to read the same message block
received by the previous operation.

1. Write Circle N EOT EOT EOT

2. Write Polling Sequence

3. Read Response

4. Read Text

5. Write Circle Y EOT EOT EOT
(TPR only)

WRITE MACRO INSTRUCTIONS

Programming Note: Each outgoing message
block must end with ETB.

WRITE Initial (TI)

WRITE Initial and Reset (TIR)

WRITE Initial addresses a terminal, and if
the response to address is positive, writes
an EOCA followed by message text and reads
the response to text. If the terminal
sends a negative response to addressing,
the operation is posted complete.

1. Write EOT EOT EOT

2. Write Addressing sequence

3. Read Response

4. Write EOA

5. HWrite Text

6. Read Response

7. Write EOT EOT EOT (TIR only)

WRITE Positive Acknowledgment (TA)

WRITE Positive Acknowledgment writes a
positive acknowledgment and an EOT sequence
to indicate to the terminal that the com-
puter received message text without error
and to stop line activity. This macro is
for use after a Read operation, when you
wish to stop receiving from the terminal
Lefore the terminal has sent an EOT.

1. Write Circle Y EOT EOT EOT



WRITE Negative Acknowledgment (TN)

WRITE Negative Acknowledgment writes an EOT
sequence to indicate to the terminal that
the computer received text with an error
and to stop line activity. The terminal
interprets the EOT sequence as a negative
response. This macro is for use after a
Read operation, when you wish to stop
receiving from the terminal before the ter-
minal has sent an EOT.

1. Write EOT EOT EOT
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IBM 2260/2848 DISPLAY COMPLEX (REMOTE) AND
IBM 2265/2845 DISPLAY COMPLEX (REMOTE)

The information in this section applies
equally to the IBM 2260/2848 display com-
plex and the IBM 226572845 display complex,
except that references to multiple display
stations and the general polling function
do not apply to the 226572845 display com-
plex (only one 2265 display station can be
attached to a 2845 display control).

DEFINING TERMINAL LISTS

Read Operations

A Read Initial operation requires an open
or wraparound polling list. The list may
have one or more terminal entries, each
containing a two-character polling
sequence. The first character identifies
the 2848 or 2845 Display Control, the
second identifies the 2260 or 2265 Display
Station from which an input message is
solicited. (If, for a 2260/2848, the
second character is coded as X'FF', a gen-
eral poll is performed.)

To define a polling list, code the
operand field of a DFTRMLST macro like
this:

—
| OPENLST}, (XXYY,oa.)
| |WRAPLST

[ .

[T

Write Operations

A Write Initial operation requires an ad-
dressing list. The list may have one or
more terminal entries, each containing a
two-character addressing sequence. The
first character identifies the 2848 or 2845
Display Control, the second identifies the
2260 or 2265 Display Station or 1053 print-
er that is to receive the output message.

To define an addressing list, code the
DFTRMLST operand field like this:
r 1
| OPENLST, (XXYY oo ) |
L J

READ MACRO INSTRUCTIONS

The format of a message received through a
READ macro instruction is:

r T A T T T 1
|STX|device address| [textl| [CAN]|ETX|
L 4 4 4 4 J
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STX
specifies the start of text
characters.

device address
identifies the sending unit (display
station or printer).

text
is the message text.

CAN
is the cancel character, sent only if
the display control detects an inter-
nal operation error when transmitting
the message.

ETX

is the end-of-text character.

READ Initial (TI)
READ Initial and Reset (TIR)

READ Initial successively polls the display
stations and printers in the polling 1list,
and upon receiving a positive response to
polling, reads a message block or a printer
status message.

1. Write STX and 15 EOT's
2. Write Polling Sequence
3. Write READ MI code

4. Read Response

5. Read Text

6. Write STX EOT EOT EOT (TIR only)

Functions of the Read Initial Operation

The Read Initial operation can have one of
three functions:

Specific Polling of One or More Display
Stations: A Read Initial operation
executed for this purpose is similar to the
Read Initial for other types of terminals
that use the polling scheme. That is, the
stations to be polled are individually
represented in a terminal list and polling
proceeds until the end of the list is
reached (open list) or until a station
returns a positive response and a message
block (open or wraparound list).

Requesting Printer Status: The function of
rolling ordinarily refers to contacting a
terminal or terminal component to determine
whether it has any message to send to the
computer. With reference to the 1053
printer attached to an IBM 2848 Display
control, the term polling means contacting
the printer to see if it is ready to
receive a message from the computer. (The
printer may not be ready because the termi-
nal operator is using it locally or because
its power is off or it is out of paper.)

In order to be ready, the printer mechanism
must be ready and the printer buffer must
not be in use. (The printer buffer is in




use when it is being filled from the key-
board buffer or the line, or if its con-
tents are currently being printed.) If the
printer, when polled, is ready, it returns
to the computer a positive response, the
format of which is STX (device address)
ETX.

If the printer is not ready, it returns
a NAK; if the printer mechanism is ready
but the printer buffer is in use, the
printer returns an 