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This is a major revision of, and obsoletes, SC21-75074 and Technical Newsletters
SN21-7738, SN21-7759, and SN21-5255. Information for the Model 12 RPG II
Compiler has been added. Changes are indicated by a vertical line to the left of the
change. New or extensively revised illustrations are indicated by a bullet (®) to the

left of the figure title. Appendix I has been added and should be reviewed in its entirety.

This edition applies to the following IBM System/3 RPG II program products:

Vaersion Modification Program Number System/3 Model
1 14 §701-RG1 10 Card
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2 0 5704-RG2 15D

4 0 5705-RG1 12

This revision remains in effect for all subsequent versions and modifications unless
specifically altered by a new edition or a technical newsletter. Changes are
continually made to the specifications herein; before using this publication in
connection with the operation of IBM systems, consult the latest JBM System/3
Bibliography, GC20-8080, for the editions that are applicable and current.

Use this publication only for the purposes stated in the Preface.

Publications are not stocked at the address below. Requests for copies of IBM
publications and for technical information about the system should be made to
your IBM representative or to the IBM branch office serving your locality.

This publication could contain technical inaccuracies or typographical errors. Use

the Reader’s Comment Form at the back of this publication to make comments

about this publication. If the form has been removed, address your comments to IBM
Corporation, Publications, Department 245, Rochester, Minnesota 55901. Comments
become the property of IBM.
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This reference manual is intended primarily for the System/3
user who has little or no experience with telecommunications
programming.

. This manual provides information a programmer necds to
write System/3 RPG I telecommunications programs.
It contains a:

¢ Dcfinition of basic telecommunications terms

® Statement of the telecommunications capabilities of
System/3

® Description of each of the RPG Telecommunications
Specifications required to write a telecommunications
program for System/3

Sample programs are included in this manual to illustrate
programming techniques and possible applications for
System/3 RPG Il telecommunications programming.

System/3 Model 8

The System/3 Model 8 is supported by System/3 Model 10
Disk System control programming and program products.
The facilities described in this publication for the Model [0
are also applicable to the Model §, although the Model 8 is
not referenced. However, the Integrated Communications
Adapter (ICA) is available only on the Model 8. If you have
the ICA, it is always designated as BSCA line 2. Therefore,
you must enter the BSCA OCL statement (// BSCA LINE-2)
at execution time. It should be noted that not all devices
and features which are available on the Model 10 are
available on the Model 8. Therefore, Model 8 users should
be familiar with the contents of IBM System/3 Model 8
Introduction, GC21-5114.

Page of SC21-7507-5

Issued 24 September 1976

By TNL: SN21-5428

Preface

IBM SYSTEM/3 5448 DISK STORAGE DRIVE

The IBM System/3 5448 Disk Storage Drive on System/3
Models 8 and 10 uses the same program product support
as the IBM 5445 Disk Storage. However, a separate
system control program feature is required for the 5448.
In general, references to 5445 in this manual also apply
to 5448. For specific information about 5448 operating
characteristics and programming support, see /BM
System/3 5448 Disk Storage Drive Program Reference
Manual, GC21-5168.
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The following chart lists the order numbers of the various

related publications.
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IBM System/3 Telecommunications programming provides
the user with the capability of sending and receiving binary
synchronous data over common carrier facilities. The pro-
gramming performs all functions necessary to establish line
connections, exchange identification sequences, send and

receive data, and execute the correct termination or discon-

nect procedures.

System/3 RPG II telecommunications support is provided

via the RPG II language. Binary synchronous data trans-

mission is possible between System/3 and:

e Other System/3s.

® Operating System or Disk Operating System Basic Tele-
communications Access Method Binary Synchronous

Communications (OS or DOS BTAM BSC).

® System/360 Model 20 Input Output Control System for
the Binary Synchronous Communications Adapter.

® Operating System Telecommunications Access Method
(TCAM).

® [BM 3741 Model 2 Data Station.
® [BM 5230 Model 2 Data Collection Controller.
® IBM 3750 Switching System (World Trade only).

® [BM System/7.
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Introduction

The System/3 Model 10 Disk System, Model 12, Model 6,
Model 8, and Model 15 can also transmit data to and receive
data from the IBM 2770 Data Communication System and
the IBM 2780 Data Transmission Terminal (see Appendix E).

BSCA files are defined by entries on the RPG File Descrip-
tion Specification and the RPG Telecommunications Speci-
fication.

Note: For use of the sccond BSCA feature, see the IBM
System/3 Model 10 Disk System Control Programming
Reference Manual, GC21-7512, IBM System/3 Model 12
System Control Programming Reference Manual,

| GC21-5130, or IBM System/3 Model 15 System Control
Programming Reference Manual, GC21-5077.

A System/3 RPG II telecommunications program can exist
within a dual programming system (Dual Programming Fea-
ture required). Normal operator attention is required to
respond to processing halts.

Note: If you are attempting to communicate between
two programming levels using the RPG 11 telecommunica-
tions features and dual BSCA, it is suggested that you do
not have overlays in either of the RPG I programs.

For IBM System/3 telecommunications operating procedures
see your system’s operator’s guide.

El
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This section describes the basic characteristics and opera-

BSC Telecommunications Concepts and Terminology

tional concepts of the BSC telecommunications system:

what it is, how its parts are related, and how control is
maintained. Commonly used terms are iralicized.

or Model 15

System/3 Model 10
Disk System, Model 12,

Nonswitched, Point-to-Point

B
S |
c| | Data Set /
A (Modem) /
BScCcaA
\
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\

\

Switched Point-to-Point

TELECOMMUNICATIONS NETWORKS

A telecommunications system may use a nonswitched net-
work or a switched network (Figure 1).
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Carrier
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POV w
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Nonswitched Multipoint
Control Data Set \\
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Figure 1. Telecommunications Networks (Part 1 of 2)
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] [~ 8000 BPS Local Interface
System/3 !
C :
Model 8 Al e 2400 BPS Local Interface
BSCA? '
Data Set Data Set
{(Modem) (Modem)

1 1

. . L .
I'he Integrated Communications Adapter (ICA) must be addressed
as BSCA line 2. The manual ICA switch can have only one intertuce
active at any ong time.

2 See Figure 1 (Part 1 of 2) tor examples of BSCA line configurations.

Figure 1. Telecommunications Networks (Part 2 o1 2)



Nonswitched Network

A nonswitched network consists of a number of private or
leased communication lines that connect a computer to one
or more remote rerminals. Remote terminals is a general
term used to represent interconnected equipment at a
remote location, having either input or output capability,

or both. On nonswitched networks, the computer and
remote terminals are physically connected, that is, the
circuits making up the communication lines are continuously
established for predetermined time periods, during which
data may be transmitted over the lines.

The lines that comprise a nonswitched network are variously
known as privare, leased, or dedicated lines. These lines
may be furnished by a common carrier on a contract basis
between specified locations for a continuous period or for
regularly recurring periods at stated hours, for the exclusive
use of one customer.

In this publication the term nonswitched network refers to
a network in which the communication lines linking the
computer and the remote terminal are continuously estab-
lished, thus requiring no dialing to establish the connection.

Switched Network

A switched network allows many remote terminals to
communicate with a computer without requiring dedicated
communication lines. The computer and the remote termi-
nals are connected by access lines to the common carrier
exchange serving their respective locations. A complete
and continuous data path is established between the com-
puter and the remote terminal only for the period of time
in which data transmission takes place. The conncction is
established by dialing the telephone number of the remote
terminal.

In switched networks, line refers to a discrete data path
between the telecommunications control unit, or adapter,
and the common carrier exchange. The service provided by
the common carrier is usually on a time-used basis.

In this publication, the term switched network refers to any
network in which a direct physical connection between the
computer and the remote terminal must be established by
dialing in order for data transmission to occur.

NETWORK CONTROL
Initial contact between a computer and a remote terminal

may occur in two ways, dependent on the type of linc
connection between them. The connections possible are

multipoint, on nonswitched lines, and point-to-point con-
tention, on both switched and nonswitched lines. The
BSC telecommunication system permits communication
using either type of connection (Figure 1).

Multipoint

If a remote terminal is connected via a multipoint line. data
is sent and reccived under the control of the central or
control station. In order to send or receive data, the remote
terminal, referred to as a muldtidropped terminal or tributary
station, must be selected by the control station. This pro-
gess of station selection is called polling or addressing.

Note: System/3 cannot be a control station.

Polling: Polling is a request to a tributary station to trans-
mit data to the control station. Once the bributary station
has accepted the invitation, thru recognition of its unique
polling characters sent by the control station, the remote
terminal may use the line to send data.

The tributary station notifics the control station when data
transfer is complete by sending a unique End-of-Transmission
(EOT) character to the control station. (For more informa-
tion on control characters. see Data Link Control in this
section.) Upon receipt of the EOT sequence. the control
station may poll or address another tributary station.

Addressing: Data transfer from the control station to the
tributary station on a multipoint network is accomplished by
addressing the selected tributary station. Addressing is a
request to a tributary station to receive data.

The control station notifies the tributary station when data
transfer is complete by transmitting the EOT sequence.
After EOT has been sent, the control station polls or
addresses other tributary stations connected via the multi-
point network.

Only the control station has the right to request data
transfers on a multipoint network.

Point-to-Point

The other type of line connection is point-to-point con-

tention, with the computer and the remote terminal connected
via a nonswitched or switched line.

BSC Telecommunications Concepts and Terminotogy 8



Non-Switched: On a nonswitched line, either the computer
or the remote terminal may initiate the transmission of data.
However. if both stations simultaneously attempt to transmit
or receive data, the line is disconnected.

Switched: On a switched line, one of the stations is desig-
nated as the calling station. The other stations, or called
stations, accept calls from the calling station. The calling
station may perform the calling sequence by either autocall
(automatic dialing by the computer) or manual dial (dialing
performed by the machine operator). The called station
accepts calls from the calling station by either auroanswer
(automatic answering by the computer) or manual answer
(machine operator makes the data set ready).

The calling station must initiate data transmission by sending
the proper control sequence to ensure that a connection

has been made with the desired station. The control se-
quence usually involves the exchange of station identification
sequences. When station identification sequences are used,
data transmission will not begin until both the called and

the calling station have sent and received the correct ID
sequence.

When the control sequence has been completed, the calling
station may either send data to the called station, or may
relinquish the right to send data by sending an End-of-Trans-
mission character. Once the EOT has been sent, the called
station may initiate sending data to the calling station. When
both stations have completed sending data, the calling station
starts a disconnect procedure to terminate the data link.

DATA LINK CONTROL

Data link control procedures are used to ensure the proper
sending and receiving of data between the computer and the
remote terminal. System/3 BSCA support assumes the
responsibility for maintaining the proper data link control
procedures.

The following information is presented to provide the
System/3 programmer with sufficient information to
properly utilize the BSCA capabilities.

Data Link Control Characters

Data link communication control between stations, that is,
between the computer and the remote terminal is main-
tained by the use of Data Link Control Characters
(Appendix B).

By using data link control characters, the computer and

the remote station notify each other of their status, and

the status of data sent or received by them. During normal
operation, the data link characters cannot be included in the
data being sent or received.

Data Link Message Codes

The BSC adapter is capable of sending or receiving data in
one of two codes: EBCDIC (Extended Binary Coded Deci-
mal Interchange Code) or ASCII (American National Stand-
ard Code for Information Interchange). The code you use
is determined by the type of BSC adapter installed in your
system.

EBCDIC and ASCII character code charts are provided in
Appendix A of this manual.

DATA LINK MESSAGE FORMATS
Standard Format

The standard message format consists of characters of data
from the code selected, excluding specially designated data
link control characters.

EBCDIC Transparency

BSC adapters with the EBCDIC transparency feature in-
stalled may send and receive messages containing any or all
of the possible 256 character combinations in the EBCDIC
code. including data link control characters. This feature
allows unique data, such as packed decimal data. to be
sent unaltered from one computer to another.

tntermediate Block Checking Mode (1TB)

The intermediate block checking feature allows large
buffers of data to be sent and received with parity checking
performed on each logical record rather than the total
buffer. The ITB character delimits logical records within
the buffer.



System/3 RPG Il Telecommunications Programming pro-
vides the RPG II user with the capability of transmitting
and receiving binary synchronous data via a telecommuni-
cations network. BSCA support is achieved through the
use of an RPG Telecommunications Specifications Sheet
and the addition of BSCA as a valid device entry on the
RPG File Description Specification. No other RPG speci-
fication sheets are affected by BSC.

BSCA STATION TYPES

RPG II permits System/3 to function as any of the following
station types:

1. Receive only (receive input data from a remote
terminal).

2. Receive with transmittal of conversational reply
(receive input data from a remote terminal and,
when required, transmit data as an acknowledgement).

RPG Il BSCA Programming

3. Transmit only (transmit data to a remote terminal ).

4. Transmit with reception of conversational reply
(transmit data to a remote terminal and, when required
receive data as an acknowledgement).

5. Transmit and receive—no conversational reply. Three
modes of operation are possible:

>

a. Transmit a file, then receive another file.

b. Receive a file, then transmit another file.

c. Transmit records of a file interspersed with receiv-
ing records of another file, (This function is avail-
able only when System/3 transmits data to OS or
DOS. System/3 must transmit first.)

A description of these functions, including complete RPG 11
programs, are provided following the description of the
specification sheets.

Note: Each telecommunications program implies a counter-
part at the other end of the line. The two programs must be
compatible. For example, a program which transmits

ASCII data requires a program which will receive ASCII
data.

RPG 11 BSCA Programming 7



RPG |l TELECOMMUNICATIONS SPECIFICATIONS Columns 3-5 (Line)
The RPG Telecommunications Specifications Sheet (Figure
2) permits the RPG [I programmer to enter the information
necessary to establish and maintain the BSC communica-
tions link. Each BSCA file defined on the RPG File De-
scription Specifications Sheet must have a corresponding
RPG Telecommunications Specifications Sheet.

Entry Explanation

Any number Line numbers.

Columns 3-5 are used to number the lines on the page.
Columns 3-4 are preprinted, so in most cases line numbering
is done for you.

Columns 1-2 {Page)

Entry Explanation
01-99 Page number.

Column 6 (Form Type)
Columns 1-2 in the upper right corner of the specifications

sheet arc used to indicate the page number. The Tele- Lntry Explanation
communication Specifications must follow the File Descrip-
tion and any File Extension and Line Counter Specifications T Column 6 must contain a T. T identifies this
Sheets. page as a Telecommunications Specification.
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Figure 2. Telecommunications Specification Sheet




Column 7 (Comments)

Entry Explanation

* Comments line.

You often want to write comments that will help you
understand or remember what you are doing in a certain
section of coding. RPG II allows you to use an entire

line for these comments. The comment line is identified
by placing an asterisk (*) in column 7. Comments are not
instructions to the RPG II program. They serve only as a
means of documenting your program.

Columns 7-14 (File Name)

Entry Explanation

alphameric  This entry must be the same as the file name
associated with the BSCA device on the File

Description Specifications Sheet.

Column 15 {Configuration)

Entry Explanation

Porblank  Point-to-point, nonswitched network (PTP).

M Multipoint network, where the control sta-
tion selects the tributary station through
polling or addressing. System/3 cannot be
the control station.

S Switched network.

Column 16 (Type of Station)

Entry Explanation

T This station will transmit messages from this
file (transmit only or transmit with reception
of conversational reply). The file must be
designated as an output or combined file on
the File Description Specifications Sheet and
must appear on the Output Format Specifica-
tions Sheet.

R This station will receive messages into this file
(receive only or receive with transmittal of
conversational reply). The file must be desig-
nated as an input or combined file on the File
Description Specifications Sheet and must
appear on the Input Specifications Sheet.

| Note: This entry is independent of the entry in column 20.
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Column 17 (Type of Control)

Entry

T

blank

Explanation

This is a tributary station on a multipoint
network. System/3 cannot be the control
station and transmit the polling supervisory
sequence.

Polling is not used.

Column 17 must contain a T if column 15 contains an M
{multipoint network).

Column 18 (Type of Code)

Entry

AU

E or blank

Explanation

ASCII (formerly referred to as USASCII) data
link control characters will be used. When
ASCII is used, each station must provide file
translation when it is required.

EBCDIC data link control characters will
be used.

The entry in this column must be the same type that your
BSCA and RPG II program supports. ASCII and EBCDIC
codes are listed in Appendix A.

Note: If your BSC program halts because of an invalid
ASCII character in your data, check your ASCII translation

table.

Column 19 (Transparency)

Entry

Y

N or blank

Explanation

This entry is valid only for EBCDIC. The
transparency feature must be installed.

The data being transferred may contain data
link control characters. EBCDIC data link
control characters are listed in Appendix B.

The transparency feature is not used. Un-
packed numeric or alphameric data will be
transmitted and received. The data being
transferred may not contain data link control
characters.

RPG 1l BSCA Programming 9
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Column 20 (Switched)

Entry

M

blank

Explanation

The computer operator using this program makes
the connection between stations by dialing the
number (manual dial).

Autocall is to be used by this station. The dial
number is listed in columns 21-31.

Autocall is to be used by this station. The entry
in columns 21-31 is the symbolic location of
the dial number.

Autoanswer is used by this program.

Manual answer is used by this program.

This is not a switched network.

Notes:

1. When calling, you should use E, M, or S. If
the program is to be called, you should use A

or B. That is, if two RPG II programs are
communicating, one program must have an

E, M, or S, and the other must have an A or B.

2. This entry is independent of the entry in
column 16.

Columns 21-31 {Dial Number)

Entry

numeric

alphameric

10

Explanation

This is the number to be dialed when column
20 contains an E.

Columns 21-31 must contain a symbolic
name, other than an array name, referencing
the location of the dial number when column
20 contains an S. If the BSCA file is an input
file other than a demand or conversational
receive file, this name must refer to the first
(or only) element of a table. This ensures
that the dial number will be in storage before
the telecommunications line is opened.

(This restriction does not apply when the
function of the program is transmit with
conversational reply.)

Column 32 (Location of Identification—This Station)
Entry Explanation

S Switched network. This station’s identification
is located at the position referenced by the
symbolic name specified in columns 33-39.

E Switched network. The entry in columns 33-39
is this station’s identification.

blank This is a nonswitched network or a switched
network where no ID is desired for this station.

Columns 33-39 (Identification—This Station)

Entry Explanation

alphameric ~ When column 32 contains an E, this entry
is the actual identification sequence of this
station (minimum two characters).

When column 32 contains an S, this entry is
the symbolic name of the location of this sta-
tion’s identification. The symbolic name
must not be an array name. If the BSCA file
is primary or secondary, this symbolic name
must refer to the first element of a table.
(The table may have only one element.) This
ensures that the station identification will be
in storage before the telecommunications
line is opened.

The station identification can be from two to
fifteen characters; however, the length of
this field or literal must be the same as the
length of the field or literal in columns
41-47 (blanks in literals do not count as

part of the length). A station identification
must not contain a control character sequence

(see Appendix B). The station identification
will be translated if the BSCA files are being
translated.



Column 40 (Location of Identification—Remote Station)
Entry Explanation

S Switched network. The remote station’s
identification is located at the position
referenced by the symbolic name specified
in columns 41-47,

E Switched network. The entry in coluinns
41-47 is the remote station’s identification.

blank This is a nonswitched network or a switched
network where no ID is desired for the remote
station.

Columns 41-47 (Identification—Remote Station)
Entry Explanation

alphameric ~ When column 40 contains an E, this entry
is the actual identification sequence of the
remote station (minimum two characters).
When column 40 contains an S, this entry is the
symbolic name of the location of the remote
station’s identification. The symbolic name
must not be an array name. If the BSC file is
primary or secondary, this symbolic name must
refer to the first element of a table. (The table
may have only one element.) This ensures that
the station identification will be in storage
before the telecommunications line is
opened. The station identification can be
from two to fifteen characters; however,
the length of this field or literal must be
the same as the length of the field or
literal in columns 33-39 (blanks in literals
do not count as part of the length). A
station identification must not contain a
control character sequence (see Appendix
B). The station identification will be
translated if the BSC files are being
translated.
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Columns 48-51 (Remote Terminal)

Columns 48-51 are used only if System/3 is to communicate
with the IBM 2770 Data Communication System or the
IBM 2780 Data Transmission Terminal (see Appendix E).
Otherwise, columns 48-51 are never used with System/3
and must be blank.

Column 52 (1TB)

Entry Explanation

I Intermediate block check (ITB) is used.

blank ITB is not used.

Intermediate block checking can be used only if records

are blocked.

Columns 53-54 {(Permanent Error Indicator)

Entry Explanation

01-99,L1-L9 A permanent error indicator should be used

LR,H1-H9 with every BSC file. If you are using more
than one BSC file, each should have a per-

manent error indicator, not necessarily
unique.

When a permanent error occurs, the specified
error indicator and the identification indica-
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tor of the record causing the error are both
set on. The permanent error indicator should
be used to condition appropriate program-
ming response (for example, printing a mes-
sage or performing a controlled cancel). No
further transmission should be attempted
while the permanent error indicator is on.

If you are using dual 1/O buffers on the
Card System and a permanent error occurs
when the first record is received, a system
halt is issued automatically.

Disk systems only: To retry an operation
after a permanent error occurs, turn off the
permanent error indicator. The RPG II pro-
gram can then access the BSC file that
caused the error. If no error occurs, pro-
cessing continues; otherwise the permanent
error indicator is turned on again.

Keep the following points in mind when you
retry an operation:

1.  The permanent error indicator is the
only indication given to the RPG II
program that an error has occurred.

2. Any datain the BSC buffers at the
time of an error is lost.

3.  Switched lines are not disabled when
an error occurs except for disconnect
sequence received or hardware de-
tected disconnect.

4.  Any data passed to the user while the
permanent error indicator is on is
invalid. Unless your program recog-
nizes all data, an unidentified record
halt may occur.

5. Alimit should be imposed by the
RPG II program on the number of
times an error occurs before stopping
the program.

RPG II BSCA Programming 11



blank No permanent error indicator is specified.

If a permanent error occurs on a card or disk
system when no permanent error indicator
has been specified, a system halt occurs. The
program cannot be restarted.

Note: Avoid using H1-H9 as permanent error indicators if
you wish to condition operations on the permanent error
indicator being off. Since H1-H9 are reset at the end of
the detail cycle, they may be set off before the program
cycle in which the error occurred is completed.

Also, when H1-H9 is used as a permanent error indicator,
the H1-H9 display may preempt the system halt display. If
the H1-H9 display appears before the system display, dial
the O option on a disk system or restart the card system to
prompt the system halt display.

Columns 55-57 (Wait Time)

Entry Explanation

numeric  The length of time in seconds, 1-999, that BSC
will wait with no messages being sent or re-
ceived before a permanent error condition
occurs,

blank The system convention for timeout, 180

seconds, is used.

A permanent error results whenever the wait time elapses on
an idle line. Therefore, when you determine your wait time
consider time the operator may require to respond to halts
and other processing interruptions, and also time the program
may require for special operations such as table searches,
computing square roots, etc.

3

Note: The time limit specified applies only to delays
caused by this System/3 program and does not apply to
the remote device. If the remote device does not commun-
icate with this System/3 within a 20-second period, a
permanent error condition occurs. In addition, the time
limit applies only during the transmission of a file, not
between file transmissions. The occurrence of a permanent
error indicates the end of processing of a file.

Columns 58-59 (Record Available Indicator)

Entry Explanation
01-99, A record available indicator should be assigned
L1-L9, to every BSCA input file that is to be reopened.

LR, (If a file is used again after end-of-file has been

H1-H9 reached, the file is “reopened.”) See Figure 9
and Appendix F for examples using a record
available indicator. This indicator is set on
whenever a reverse interrupt (RVI) is received.

Column 60 (Last File)

Entry Explanation

L This BSC input file is processed only after all
other primary and secondary input files have
been processed.

blank [t isn’t necessary that this BSC input file is

the last input file processed.

Columns 61-62 (Polling Characters)

Entry Explanation

Alphameric  The polling identification of this station is
needed if this station is part of a multipoint
network and the BSC file is a transmit (out-
put) file. Polling characters are listed in
Appendix C.

blank This station is not transmitting on a
multipoint network.



Columns 63-64 (Addressing Characters)
Entry FExplanation

Alphameric  The addressing identification of this station
is needed if this station is part of 4 multi-
point network and the BSC file is a receive
(input) file. Addressing characters are
listed in Appendix C.

blank This station is not receiving on a multipoint
network.

Nore: Enter polling and addressing characters in System)/ 3
code: the compiler will convert the characters to the form
required by the code speciticd in column 18,

Columns 65-70 (Remote Device)

Columns 65-70 arc used only if System/3 is 1o communicate
with the IBM 2770 Data Communication System or the
IBM 2750 Data Transmission Terminal (See Appendix E).
Otherwise columns 65-70 are never used with System/3 and
must be blank.

Columns 71-74 (Reserved)

Columns 71-74 are never used with System/3 and must be
blank.

Columns 75-80 (Program ldentification)

Columns 75-80 may contain any characters. These columns
may use the program name in the control card. or they may
contain characters which identity a certain portion of the
program. The entry is ignored by the compiler. but will
appear in the source program listing.

FILE DESCRIPTION SPECIFICATION ENTRIES FOR
BSC FILES

The entries in the columns listed below are used to define
a BSCA file on the RPG File Description Specifications
Sheet. The entries in columns not listed are the same as
basic RPG.

No other RPG specification sheets are changed by BSC.
However, since a BSC program must not be interrupted. a

B must not be entered in column 37 of the RPG 1I Control
Card Specifications when the BSC program is to be run on a
disk system.

Columns 7-14 (File Name)

This is the name of a BSC file. The same file name must be
used on the RPG Telecommunications Specifications Sheet.

Note: Look-uhead fields must not be specified for a BSC
file.

Column 15 (File Type)

Entry Ixplanation

1 This is an input (receive) file.

0] This is an output (transmit) file.

C Combined file. Use C when your receive file

or transmit file uses conversational reply. Un-

like combined card files, the acknowledgement
sent as a conversational reply may or may not

be added to the last record received.

Cisan invalid entry ifan IBM 2770 or IBM
2780 is being used.

RPG 1 BSCA Programming 13



Column 16 (File Designation)
This is the same as basic RPG except that:

l. D (demand file) is the required entry Tor rransmir
mterspersed with receive. BSCA files also should be
designated us demand files with any receiving program
which does not address the BSCA files immediaiely.
For example, if' your BSCA file is defined as a sec-
ondary file. the telecommunications line will be
opened as soon as the program begins, This means
that your wait time may elapse belore you are ready
to process the BSCA file. 11 the BSCA file is detined
as & demand file, however, the line will be opened
only when the program is ready to receive from the

BSCA file.

o

R (record address file) is an invalid entry. A BSCA
file cannot be u record address file,

Column 17 (End of File)

Enteran Eif end-cifile on the input (receive s tile is 1o de-
termine end-of-job. The BSCA input file can be the only
file with an Ein column 17. 11 any other mput file has an
E specified in column 17, then all BSCA input tiles should
have an Ein columm 17. The Fin column 17 is not mui-
datory. but without it when end-of-file is reached on the
other file. the BSCA file will be closed without eiving the
system oit the other end an indication of what has
happened. By using the E in column 17 for all BSCA
put files, all systems will conie 1o a suceesstul end-of-job.

Column 19 (File Format)

Enter an F (fixed length) for BSCA tiles.

Columns 20-23 (Block Length}

Enter the size of the blocks of data to be processed by

BSC. 1t your BSCA files use conversational reply. block
length must be the same as record fength; othierwise. block
length can be a multiple of record length. The maximum
block lengths are 4096 (Model 10 Card Systen) and 9999
(Model 6. Mode! 10 Disk System. Model 12, and Model 15),

Celumns 24-27 (Record Length)

Eater the Tength af vour BSCA ecords, right justitiod. in
colums 25270 Hovour BSCA i

ply . record fength must be the same as block lenath. 1

o8 Use conversational ro-

you do noi specily a revord tenath the record lengthi wiil
be detautied 1o zero. The maximuni record fengthy are
4096 (Model 10 Card Svsten) und 9999 (Model ¢, Model

10 Disk Systen. Model 12. and Model 15},

Nore: When the tansmmirad vecord by fess tien Gie record
fength specitication field 1 the provrim, the data in the

remainder of the buiter may ciuse enprediciabie esulis,

Column 32 (Additional Area)

Assign dual 17O areas. This columm i ased vuly w

conversational BSCA files. Any number 1o tnroueh 2 causes

two 1O areas to be assigned. 11 this colum is blnik, waly
one 10 area is assigned and throughput is decrensed wocosd-
ingly.

Columns 40-46 (Device)

The device entry for BSCA tiles is BSCA.

Note: On the Model 10 Disk System. Model 12, Model o
and Model 15, the maximum number of non-BSCA files

allowed in a program using BSCA files depends upon the
number of BSCA files:

Number of BSCA files Maximum number of
in program non-BSCA files allowed
1 19
2 : » 17
: | s
T 4 R 12
5 10
§ 7 7 8
7 7 6
s :
9 2
10 N 0




DESCRIPTIONS OF BSC FUNCTIONS

This section describes the functions that System/3 can per-
form as part of a telecommunications network. Compnlete

RPG 11 programs are included to show how these functions
may be used.

Programming Considerations

RPG Il First-Time Logic

RPG 11 first-time logic opens all primary and secondary in-
put files during the first-time cycle. That is, one record is
read from cach primary and secondary input file before
any input file is processed. However, depending upon the
particular application, you may want to delay first-time
logic for your BSCA input files. You can achieve this by
designating cach BSCA input file as a demand file (D in col-
umn 16 of the File Description Specification sheet). One
BSCA input file can also be designated as the last file (Lin
column 60 of the Telecommunications Specification sheet).

Remember that an entire BSCA input file must be received
before another, or part of another, BSCA input file can be
received.

Control Breaks and Overflow

Care must be taken when transmitting data at total time in
any RPG IT program which both transimits and receives,
Due to the sequence of total and detail operations in the
RPG I Program Cycle, data may not be available for output
even though it has been read.

Similar care must be taken when assigning the overflow
indicator in a program that both transmits and reccives, A
potential problem exists in that RPG 11, because of the pro-
gram cycle, may try to transmit an overflow record afier
receiving a record.
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Data Restrictions

® Remember that /* in the first two positions of a record
always signifies end-of-file. This applies even to data
transmitied and received in a BSC program. Therefore,
be sure that the use of literals, constants, or OS or
DOS data records does not result in the transmission
of /* in the first two positions of a record.

Note: When a table is dumped, a /* is generated to denote
the end of the tabic. Therefore, if you dump a table to a
BSCA file, expect an end-of-file condition when the table
has been received.

e If you have the auto-turnaround feature and you are
communicating in transparent mode to the [BM 2780,
the last record received by System/3 before turning the
line around will be blank. Consider this when you spec-
ity record identifiers in the RPG input specifications.

| Details of transmitting data seis on the 3741 can be found

in the /BM System/3 3741 Models 3 and 4 Programmable
Work Starion Programming Reference Manual, GA21-9194,
or IBM 374] Data Station Reference Manual, GA21-9183.

Data Formats

System/3 RPG 1! support uses the following data formats
for transmission of data—these formats must be used when
scnding data to Systen/3 from a CPU. The BSCA support
provides these for the RPG 11 user.

® Non-transparent, non-ITB:
STX-data-ETX (ETB)

e Non-transparent, 1TB:
STX-data-ITB-data-ITB-data-ETX (ETB)

© Transparent, non-iTB:
DLE-STX-data-ETX (ETB)

® Transparent, ITB:
DLE-STX-data-ITB-DLE-STX-data-ITB-DLE-STX-data-
ETX (ETB)

Nore: BTAM cannot send transparent 1TB data, but can
receive transparent ITB data.

Data can be either fixed length and unblocked, or blocked
with fixed record length. I ITB mode is used, the [TB
character must precede cach record except the first, and
should not be counted in the record length.
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Errors

If an error occurs at either station, System/3 will retry the
operation a4 maximum of seven times.

System/3 halts with a permanent error if it receives:
e An EOT while transmitting

e The following sequence of data link control characters:
TTD-NAK-EOT.

RPG Il Diagnostics

Refer to the RPG I reference manual for your system for
a discussion of compile time RPG I diagnostics.

Model 15 Only

Because the BSCA program is an interrupt driven program
and cannot be rolled out of its partition, care must be taken
when using BSCA files with SPECIAL files (where allocation
of system supported disk devices is performed) or unpre-
dictable results will occur. To prevent the program from
being rolled out by allocation, the RPGTCF programmer
must ensure that the BSCA data management DTFs and
[OBs are located 6K bytes beyond the beginning of the
partition.

Receive Only

The receive only function allows the RPG 11 user to receive
input data from a remote terminal. The file may be either
a primary or secondary file. Blocked records are permitted.
Dual I/O areas can be used to achieve greater throughput.

The receive only file is defined as an input file on the RPG
File Description Specification and as a receive file on the
RPG Telecommunications Specification.

In the following receive only program (Figure 3), a branch
office is transmitting a daily sales report to System/3. The
information received is listed on the printer and punched
and printed on cards. The salesman’s name is sent on one
record. This record is followed by any number of records
identifying his sales for the day. The card file produced by
this and other day’s transmissions can be sorted and used by
another RPG Il program as data to calculate information
such as inventory control and the salesman’s commissions.
The same program could then transmit this information
back to the branch office.



File Description Specitications (Figure 3, Part 1 )
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Telecommunications Specifications (Figure 3, Part 1)

Figure 3.

Receive Only Program (Part 1 of 3)

N / el ] . .
Column  Description Column  Description
7-14 SALES is the file which contains the sales 7.14 SALES is the BSCA file for this program.
report received by this station.
] 15-17 This station is part of a switched network
15-16 SALES is the primary input file for this (S), and will receive messages (R). Polling is
prograni. not used, so column 17 is blank.
17 End-of-file on SALES does not determine
end-of-job time. 18-20 EBCDIC code (E) and the transparency
feature (Y) are both used. Autoanswer (A)
19 BSCA files always have a fixed length format. is used by the called station.
20-27 Records are blocked. 32-47 Explicit station identification sequences are
given for each station. Station IDs ensure
32 Dual 1/O areas are used. data security on the switched network.
40-46 BSCA is the device used for BSCA files. 52 Intermediate block check (T) is used.
BSCA is also specified when communicating
with a device attached via the Local Communi-
cations Adapter.
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Column

Description
The permanent error indicator used is 99.

The telecommunications line will be kept
open for 120 seconds even though no
messages are being sent or received. After
120 seconds have elapsed, a permanent
error condition results if the line still is
not being used.

Input Specifications (Figure 3, Part 2)

Data transmitted by the remote station is received by
SALES.

Calculation Specifications (Figure 3, Part 2)

If a permanent error occurs, LR is set on to enter end-of-job
processing.
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Output Format Specifications (F iqure 3, Part 3)

A PEOUAnCH Crror causes an

Crror message to be p

rinted.
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Receive with Transmittal of Conversational Reply

The receive with transmitial of conversational reply function
atlows the RPG H user to receive data and. when necessary,
to send o record to the remote terminal. Dual 1/0 areas and
blocking or deblocking of data are not permitted.

The receive with transmittal of conversational reply file is
defined as a combined file on the RPG File Description
Specifications Sheet and as a receive file on the RPG Tele-
communications Specitications Sheet.

The following program (Figure 4) is siinilar to the receive
onrly program: however, the receiving station can now send
a response o the remote station if the information received
is incomplete.

File Description Specifications (Figure 4, Part 1)

Column

7-14

15

40-46

Description

SALES is a BSC file.

SALES is a combined file since it will receive
data and transmit a conversational reply.

SALES is the primary input file for this
program.

End-of-file on SALES does not determine
end-of-job time.

BSC files always have a fixed length format.

Blocking and deblocking are not permitted
for conversational BSC files.

BSCA is the device used for BSC files.
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Telecommunications Specifications (Figure 4, Part 2)

Column

15.19, 20

55-57

Description
SALES is the BSC file for this program.

This station is part of a switched network
(S) and will receive with conversational
reply (R). Polling is not used. so column 17
is blank.

EBCDIC code (E) is used. but the trans-
parency fcature is not used (N). Autoanswer
(A) is used by the called station.

Explicit station identification sequences are
given for each station. Station 1Ds ensure
data security on the switched network.

The permanent error indicator used is 88.

The telecommunications line will be kept
open for 45 seconds even though no mes-
sages are being sent or received. After 45
seconds have clapsed, a permanent error
condition results it the line still is not being
used.
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Input Specitications (Figure 4, Part 3)

Line 02, columns 64-70: 11 SLSMAN is absent from a
record having an N in position 1, indicator 99 is set on.

Calculation Specifications (Figure 4, Part 3)

I a permanent error oceurs, LR is set on o enter end-oi-job

processing.
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Output Format Specifications (Figure 4, Part 4) Page 06, lines 9-11. When indicator 99 s set on, a conver-
sational reply is sent from SALES.

Page 05, lines 15-16: A permanent error causes an error

message Lo be printed.
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Transmit Only

The transmit only tunction allows the RPG 11 user to
ransimit BSC data to a remote location. Dual 1/O areas
and blocking of data can be used to increase throughput.
The transmit only file is defined as an output tile on the
RPG File Description Specifications Sheet and as a transmit
ile on the RPG Telecommunications Specitications Sheet.

This rransmit ondy program (Figure 5) is reading und trans-
autting the card fies produced by the receive only program
iligure 3). The week's data has been sorted by salesman
name. The amount of cach sale has been punched into the
curds and the total sales for each salesman is transmitted to
the branch otfice. After all cards have been read, the total
of all sales 1s transmitted,

File Description Specifications (Figure 5, Part 1}

Column Description

7-14 WKLYSMRY is a BSCA file.

15

Since WKLYSMRY is to be transmitted. it
is an output fife.
19 BSCA files always have a fixed length format.

20-27 Records are blocked.

Lo

Dual I/O areas are used.

G

40-46 BSCA is the device used for BSCA files.
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Telecommunications Specifications (Fiqure 5, Part 2) Column Description
Column Description 52 Intermediate block check (1) is used.
7-14 WKLYSMRY is the BSCA file for this pro- oy . - . 5
53-54 The permanent error indicator used is 25,
gram.
15-17 This station is part of a switched network (S), ce - - ) .
. e N 53-57 Fhe telecommunications hne will be kept
and will be transmitting (T). 1 olling is not .
) open tor 70 seconds even though no messages
used, so column 17 is blank. . . N (
are being sent or received. Atter 70 seconds
. - have elapsed. a permanent error condition
18-19 EBCDIC code () and the transparency ) « pert L .
. ; results it the line still is not being used.
teaturce (Y) are both used.
20-31 Autocall is used (S), and columns 21-31 . . - 5
‘ 8 \ ). i . . Input Specifications (Figure 5, Part 1)
contain the symbolic tocation of the dial
number. . L : , .
¢ Lines 01-05: The tirst card read contams the dus nunmibe
, . ) . . . ) of the remote station and both siatio )
3247 Symbolic locations are given for each station _ .
S S sequences.
identification sequence. Station IDs ensure
data security on the switched network.
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Calculation Specifications (Figure 5, Part 3) Output-Format Specifications (Figure 5, Part 3)

If a permanent error occurs, LR is set on to enter end-of-job
processing.

Lines 01-04: If a permanent error occurs, a message printed
at total time identifies the record being processed when the
permanent error occurred. However, because of record
blocking and the use of dual 1/O areas, all the records pre-
ceding the record identified may not have been transmitted.

Lines 05-10: When on, the permanent error indicator pre-
vents the program from transmitting totals.
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Transmit with Reception of Conversational Reply

The transmit with reception of conversational reply function
allows the RPG II user to transmit data to a remote terminal
and receive a record in return. The received record will be
made available by RPG II on the next input cycle.

Text may or may not be received for each block of text
transmitted. When text is received, the user cannot send
another block of text prior 1o processing the received
record. Dual 1/O areas and blocking or deblocking are not
permitted. Matching fields are not permitted for the BSCA
file.

The transmit with reception of conversational reply file is
defined as a combined file on the RPG File Description
Specification and as a transmit file on the RPG Tele-
communication Specifications.

Programming Considerations

1. A conversational reply is in effect forced by RPG II.
That is, the reply is accepted at output time, but it is
not available for processing at the receiving station
until the receiving station enters the next program
cycle. When you transmit with receipt of conversa-
tional reply, then, be sure to review your program for
compatibility with the RPG II Program Cycle. Do not
expect to process a record that will not be available
for processing or output until the next program cycle.

2. RPG II allows only one conversational reply for each
RPG II Program Cycle. An error halt occurs if more
than one conversational reply is received during one
program cycle. The program is then terminated.

3. The records must be of equal length for both input

and output.

This program (Figure 6} is similar to the transmit only
program: however, the station receiving the transmission
can now send 4 response that is printed on the System/3
printer.

File Description Specifications (Figure 6, Part 1)

Column  Description

7-14 WKLYSMRY is a BSC file.

15-16 WKLYSMRY is a combined file since it will
receive records and have records transmitted
fromit. WKLYSMRY is the secondary input
file.

17 End-of-file on WKLYSMRY does not deter-
mine end-of-job time.

19 BSC files always have a fixed length format.

20-27 Blocking and deblocking are not permitted

for conversational BSC files.

40-46 BSCA is the device used for BSC files.

Telecommunications Specifications (Figure 6, Part 1)

Column  Description

7-14 WKLYSMRY is the BSC file for this program.

15-17 This station is part of a switched network (S)
and will be transmitting with reception of
conversational reply (T). Polling is not used,
so column 17 is blank.

18-19 EBCDIC code (E) and the transparency
feature (Y) are both used.

20-31 Autocall is used (S), and columns 21-31
contain the symbolic location of the dial
number.

3247 Symbolic locations are given for each station
identification sequence. Station IDs ensure
data security on the switched network.

53-54 The permanent error indicator used is 77.

55-57 The telecommunications line will be kept

open for 70 seconds even though no messages
are being sent or received. After 70 seconds
have elapsed. a permanent error condition
results if the line still is not being used.

RPG 11 BSCA Programming 27



Prowran

Vg aimne

I

| IBM

| A e N o boratan
i .

CONTROL CARD AND FILE DESCRIPTION SPECIFICATIONS

T |
Punening Graphie

Instruetion

1L

-

File Description Specification

P06 A4 UN G0

Prnnat iy A

/ /\) /178 79 80

(mdﬂu[mNumhu \ I 2 Prograrm
. f ‘
J Puge @” _ dennficanion T[ E pm

Mode ot Processing

Lingth of Key Field or

File Addition/Unordered

Extent Exit Number of Tracks

=
of Record Address Field o for DAM for Cylinder Over flow
z
ecord Aduress Type Name of y N
o Record Address Tyg Symbotic [ el Number of Extents
rhenarmi: i il 2 Fd abe
' Type of File Device Device 2 Tape
Orgamication =1 "
i Storage Index fewind
- or Add-tonal Arra ; File
Querflow Indicatan | © Conditia
~ 2
Foraid ol U1l U8
Lonith: o Koy Tield | 2 Contmuatim Lines .
o s la Startng {2 . g
e =) <L - Locanion |4 K Opnion Lotry < o«
1 L 1 dol2a v 26 2722199 30|50 32|39 s4luh 36 47 Iﬂl!{! a4 4\ 42 43 44 4‘) 46 147 48 4% L0 51 L2 |63]164 55 b6 5/ b8 L8 |60 61 B2 6.4 64 bS l}()i‘tiii 631 /6] sz hs /4
] 7 T

b HCARDFTLE
" FWKL Y SMRY
Al IFREPLY

96 9 ;6
50 54
132) L32

mham

T ecu | “}
o kscA |1

e PRﬂNﬂqR¢ |
. |

i o

f

T
S
I

Prosgrat

Coparanon

RPG TELECOMMUNICATIONS SPECIFICATIONS

- T
Punching Graphie 4

Pruqmrrnu .

Insteuctian

12

| ; ! Program e
[oomen 1 % I J Page ¢ 9 dentification T RTE P.

Farm GX20 006 1
Frumed ot 5 A

15 76 /7 18 79 80

- — i
T Swatenned Lsentidication
The Station Hemate Station
Falitaen Brmon Reservid
[ial Nuimber [ RIESIR
e %)

FRE: SN ) [ m H 1 ! 14 LN I I M PR PR R S MR YR TO R R I IR 1 ks >‘ de A a1 4y aiaa any an ar|ag as b B o] sa | Jv ‘,/ bR OLGIBOIAT 6263 GA|6h 66 67 B8 59 J0 11 127 13 i
! : , S o ! popifer cls .
e WKL Y5 MRYS DIAL® sr'ww SIYOURTD |, 77@7(25 T O |
: T [ ! .
| } R R | i e
i SRR I N I b ]
[ R T
I . : ' .
e T i !

Figure 6. Transmit With Reception of Conversational Reply Program (Part 1 of 3)




Input Specifications (Figure 6, Part 2)

Lines 01-04: The first card read contains the dial number
of the remote station and both station identification se-

quences.

Lines 08-09: A message of from 1 to 50 characters is

received as a conversational reply.

Programmer

Date
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Figure 6, Transmit With Reception of Conversational Reply Program

(Part 2 0of 3)
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Calculation Specifications (Figure 6, Part 3)

If a permanent error occurs, LR is set on to enter end-of-job
processing.

Output-Format Specifications (Figure 6, Part 3)

Lines 01-02: Conversational replies received are printed to
the output file REPLY.

Line 03: A permanent error causes an crror message to be

printed.

Lines 04-08: Data is transmitted from WKLYSMRY.
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Transmit and Receive (No Conversational Reply)

Two files are defined, one as an input file on the RPG File
Description Specifications Sheet and as a receive file on the
RPG Telecommunications Specifications Sheet. The other
file is defined as an output tile on the RPG File Description
Specifications Sheet and as a transmit file on the RPG
Telecommunications Specitications Sheet.

Transmit and receive RPG BSC programs can be written
three ways:

Transmit a file, then receive a file.

Receive a file, then transmit a file.

Transmit interspersed with receive (System/3 to OS
or DOS only).

o b —

Programming Considerations

In any BSC program which transmits and receives with no
conversational reply, columns 15 and 17-47 must be identi-
cal in the two RPG Telecommunications Specifications
lines.

Transmit a File, Then Receive a File

The receive file must not be defined as the primary input
file on the RPG File Description Specifications Sheet. An
L must be entered in the Last File Processed column of the
telecommunication specification. Matching tields and the
record available indicators may not be defined for the BSC
files.

System/3 in this example (Figure 7) is a tributary station
(polling characters RR) on a multipoint network. OS or
DOS is the control station (central) and polls the stations.

System/3 reads a card file containing part numbers and
number of parts required. The cards have been sorted into
ascending order by part number and are sequence checked
by specifying a matching field (M1) on the RPG Input
Specifications Sheet. The parts information is transmitted
to the central when the central polls the station to see if
any data is available. OS or DOS accepts the data from
System/3 and sends back a list of parts that are not avail-
able. The list is printed on the System/3 printer. The L in
column 60 of the Telecommunications Specifications Sheet
causes the file named ANSWER to be processed after the
other input file. Normally, any file without matching fields
would be processed first.
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File Description Specifications (Figure 7, Part 1)
Column  Description
7-14 ANSWER and REQUEST are BSCA files.
15-17 ANSWER receives messages: therefore, it is
an input file. It is the secondary input file,
and determines end-of-job time. Since
REQUEST is transmitted, it is an output file.

19 BSCA files always have a fixed length format.

20-27 ANSWER is not blocked; REQUEST is
blocked.

40-46 BSCA is the device used for BSCA files.
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ligure 7. Transmit Then Receive Program (No Conversational Reply) (Part 2 ot 4)

Telecommunications Specifications (Figure 7, Part 2) Column Description
Column Description . L . .
55-57 The telecommunications line will be kept
04 REQUEST and ANSWER he BSCA fi open for 100 seconds even though no mes-
-1¢ - ang are the d -
for thi arc the BSCA files sages arc being sent or received. After 100
r this program.
or this program seconds have elapsed, a permanent error
- : S . o condition results if the line still is not being
15 This station is part of o multipoint network -
used.
(M).
: e . . e 60 ANSWER must be the last file processed (L)
16 REQUEST will be transmitted (T): ANSWER . ¢ .
. . because the sequence of the program is
will receive data (R). o . - .
transmit a file, then receive a file. Without
- : o . , . the L in column 60. ANSWER would be
17 This station is a tributary station (T)in a . o .
o ; o ) processed before PARTS, because PARTS
multipoint network. and polling is used. .
has matching records.
18-19 EBCDIC code (E) and the transparency
feature (Y) are both used. 61-62 RR are the polling characters used by the
control station to request data from this
20-47 Since polling is used, these cotumns are blank . tributary station.
53-54 The permanent error indicator used is 66. 63-64 The addressing characters used by the control
station to request that this tributary station
receive data are 99,
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Input Specifications (Figure 7, Part 3)

Lines 04-05: ANSWER, the secondary input file, receives
data from the control station after REQUEST has been
transmitted.
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Calculation Specifications (Figure 7, Part 4) Output-Format Specifications (Figure 7, Part 4)

If a permanent error occurs, LR is set on to enter end-of-job Lines 01-03: Records read from PARTS are transmitted
processing. from REQUEST until end-of-file is reached on PARTS, and
no more data is available for the control station.

Lines 04-05. Records received by ANSWER are printed to
LIST.

Line 06: A permanent error causes an error message to be
printed.
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Receive a File, Then Transmit a File

The receive file is defined as a primary or secondary file on
the RPG File Description Specifications Sheet. The record
available indicator must be blank on the RPG Telecom-
munications Specifications Sheet.

In the following example (Figure 8) all data for a student
test given at a remote location is received by System/3.

The first record contains the correct answers and the number

of questions on the test (maximum 50). All following
records contain student answers. The correct answers and
the students answers are stored in arrays and compared.
For each question the number of students that missed the
question is then calculated and transmitted back to the

File Description Specifications (Figure 8, Part 1)

Column

17

19

20-27

32

Description
GRADES and RESULTS are BSCA files.

GRADES will receive data; therefore, it is an
input file. It is the primary input file.
RESULTS is the output file since it will be
transmitted.

End-of-file on GRADES causes LR to be
set on.

BSCA files always have a fixed length format.
Both files are blocked.

Dual I/0O areas are used.

remote terminal as an element of the array named RES. 40-46 BSCA is the device for BSCA files.
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Figure 8. Receive Then Transmit Program (No Conversational Reply) (Part 1 of 3)
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Telecommunications Specifications (Figure 8, Part 2)

Column

7-14

16

Description

GRADES and RESULTS are the BSCA files
for this program.

This station is part of a switched network (S).
GRADES is an input file and will receive

data (R). RESULTS is an output file and
will be transmitted (T).

Polling is not used. so column 17 is blank.

EBCDIC code (L) and the transparency
feature (Y) are both used.,

Autoanswer (A) is used by the called station.
Explicit station identification sequences are

entered. Station IDs ensure data security
on the switched network.

52 Intermediate block check (1) is used.

N
(V%]
7
N
I~

The permanent error indicator used is 55.

N
N
v
N
~J

The telecommunications line will be kept
open for 70 seconds even though no mes-
sages are being sent or received. After 70
seconds have clapsed, a permanent error
condition results if the line still is not being
used.

Input Specifications (Figure 8, Part 2)

Lines 01-03: The first record teceived contains the number
of questions on the test and the correct answers to the
questions. These answers form an array, ANSARR.

Lines 04-05: All records received after the first record

contain students” answers to the test questions. These
answers form the array STDARR.
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Figure 8. Receive Then Transmit Program (No Conversational Reply) (Part 2 of 3)
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Calculation Specification (Figure 8, Part 3)

Lines 01-02: If a permanent error occurs, LR is set on and
02 is set off to enter end-of-job processing immediately.

Lines 03-09: The array containing the correct answers
(ANSARR) is compared an element at a time to the arrays
formed by students’ answers (STDARR). From these
comparisons the number of wrong answers to each question
is computed and entered in the array RES.

Lines 11-18: When the entire input file (GRADES) has been
received and the LR indicator set on, RES is transmitted
from RESULTS by exception output, one clement at a time,
unless a permanent error occurs.

Output - Format Specification (Figure 8, Part 3)
Lines 01-04. RESULTS is transmitted as exception output.

Lines 05-06: A permanent error causes an error message to
be written.
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Transmit Interspersed with Receive (S ystem/3 to OS or
DOS Only)

A “transmit interspersed with receive” program transmits
data from one file and receives data in another; the data in
the two files may or may not be related. Unlike conversa-
tional programs, a “transmit interspersed with receive”
program may intersperse data several records or several
blocks at a time.

The receive file must be defined as a Demand file on the
RPG File Description Specification. The record available
indicator must be defined on the RPG Telecommunication
Specification. This method of transmission can be used
only when System/3 is the remote terminal that initiated
the transmission. When data is transmitted from the con-
trol station, System/3 suspends its transmit file to receive
the incoming data.

Programming Considerations

Once System/3 BSC has begun to process the last record in
the BSCA transmit file, System/3 will ignore the record
available indicator, whether or not the last record has
actually been transmitted. When BSC accepts for trans-
mission the last record in the file, RPG I completes LR
processing and begins to close the file.

This means that after RPG II passes the last record in the
transmit file to BSC, RPG II completes Last Record (LR)
processing and begins to close the file. Consequently, if
OS or DOS requests to transmit a response to a record or
block transmitted by System/3, the request is ignored if
it is a response to the last record or last block in the file.
If OS or DOS requests a response on the next-to-the-last
record or block in the file, the request is ignored only if
the file has already been closed.

The System/3 programmer can avoid problems this may
raise in a particular program by agreeing with the OS or
DOS programmer upon a special record to be added to the
end of the System/3 transmit file. This record would signal
OS or DOS that System/3 has gone to end-of-job and can-
not honor a request to receive from OS or DOS, even though
that request may have just been transmitted.

Page of SC21-7507-5
Issued 24 September 1976
By TNL: SN21-5428

In Figure 9, a card file containing information about a stu-
dent test is read in and transmitted to an OS or DOS for
processing. During transmission, OS or DOS may interrupt
to send back results. When this occurs, RPG will turn on
record available indicator 04, The input file is then read
and the incoming data is printed on the printer. System/3
then resumes transmissior.

File Description Specifications (Figure 9, Part 1)

Column  Description

7-14 RESULTS and GRADES are BSC files.

15 RESULTS will receive data; therefore, it is
an input file. GRADES will be transmitted
and is an output file.

16 To receive data intermittently, a BSC file
must be a demand file.

17 End-of-file on RESULTS does not determine
end-of-job time,

19 BSC files always have a fixed length format.

20-27 Neither BSC file is blocked.

40-46 BSCA is the device for BSC files.
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Telecommunications Specifications (Figure 9, Part 2)

Column

7-14

15

16

17

18-19

20-31

Description

RESULTS and GRADES are the BSCA files
for this program.

This station is part of a switched network (S).

RESULTS is an input file and will receive
data (R). GRADES is an output file and
will be transmitted (T).

Polling is not used, so column 17 is blank.

EBCDIC code (E) and the transparency
feature (Y) are both used.

Autocall is used (E), and columns 21-31
contain the dial number of the remote
station.

32-47

53-54

55-57

58-59

Explicit station identification sequences are
given. Station 1Ds ensure data security on the
switched network.

The permanent error indicator used is 44.

The telecommunications line will be kept
open for 70 seconds even though no mes-
sages are being sent or received. After 70
seconds have elapsed, a permanent error
condition results if the line still is not being
used.

The record available indicator is 04. It is
set on when the remote station is ready to
send a record to be received by RESULTS.

Input Specifications (Figure 9, Part 2)

Lines 07-09: RESULTS receives records from the remote
station. These records contain a student number and the
student’s score. Student scores are calculated by the remote
station from the data transmitted from GRADES.
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Calculation Specitications (Figure 9, Part 31

the remote station from GRADES and aakes them avail-
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Cutpit - Format Specitications (Figure 8, Fare 5)
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station
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Lines 07-11: Records reconved by RESUT TS wee printed,
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Figure 9. Transmit Interspersed With Receive Program (No Conversational Reply) (Part 3 of 3)
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The coded character sets for ASCII and EBCDIC are

shown below. Use the set that your adapter and program-
ming system supports.

ASCII Codes

Appendix A. ASCII and EBCDIC Codes

The data link control characters recognized by System/3
are listed in Appendix B.

Main Storage Bit Positions 0, 1, 2, 3

Main Storage 0000 | 000! | 0010 | o011 | o100 [ o101 | oo | ot | 1ooo | voor | roto | 1011 | 1100 vior {0 | ot
Bit Positions
4,5,6,7
HEX | 0 ] 2 3 4 5 6 7 8 9 A B c D 3 F
0000 0 NUL | DLE sp 0 ‘@ P N P
0001 | SOH | bC) ! ] A Q a q
0010 2 STX | pcz2 | v 2 B R b .
0011 3 ETX | DC3 # 3 C S < s
0100 4 EOT {0C4 | s 4 D 7 d '
0101 5 ENQ | NAK | % 5 3 U e v
0110 6 ACK {SYN | & 6 F v f v
0111 7 BEL | ETB 7 G W g w
1000 8 8S CAN | ¢ 8 H X h x
1001 9 HT | Em ) 9 { % i y
1010 A LF SUB > J z z
101 B vl | Esc + . K C k {
i
1100 c FF FS , < L ~ '
1101 D R | oS : - Mo ] m '
1110 £ SO | RS > N - n ~
‘ 1 F si us ? o o DEL

ASCII and FBCDIC Codes
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3CDIC Codes

Main Storage Bit Positions 0, 1, 2, 3

1001

HOUG

5 P

- oy

= (o
g -

Main Storage

Bit Positions

4,5,6,7F




The Tolloving charaeters und character sequences are

recognized by Svstemii3 BSCA. For detailed information
on Data Link Control Characters. see General Information

Binary Syichronous Communications, GA

Name

Start of Heading

Start of Text

End of Transmission Block
Ena of Tex!

End of Transmission
Enguiry

Negative Acknowledge
Synchranous Idle

Data Link Escape
Intermediate Block Character
Even Acknowledge

Odd Acknowledge

Wait Before Transmit  Pos. Ack.

Mandatory Disconnect

Reverse Interrupt

Temporary Text Delay
Transparent Start of Text
Transparent Intermediate Block
Transparent End of Text
Transparent End of Trans. Block
Transparent Synchronous idle
Transparent Biock Cancel
Transparent TTD

Data DLE in Transparent Mode

Mnemaonic

SOH
STX
ETB
ETX
EOT
ENQ
NAK
SYN
DLE
ITB
ACK O
ACK 1
WACK
DISC

RVI
TTD
XSTX
XiTB
XETX
XETB
XSYN
XENQ
XTTD
XDLE

N7

Al

ASCII

SOH
STX
ETB
ETX
EOT
ENO
NAK
SYN
DLE
us
DLEO
DLE 1
DLE;
DLE EOT

DLE <
STX ENQ

Appendix B. Data Link Control Characters

EBCDIC
SOH

STX

ETB

ETX
EQT
ENO
NAK
SYN
DLE

S

DLE (70)
DLE/
DLE,
DLE EOT
DLEw
STX ENG
DLE STX
DLE 1US
DLE ETX
DLE ETB
DLE SYN
DLE ENQ
DLE 8TX
DLE DLE

DLE ENQ

Data Link Control Characters
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Appendix C.

Polling and addressing are used on multipoint, nonswitched
networks. Polling is a request to a tributary station to
transmit data to the control station (central). Therefore,
polling characters identifying your station must be entered
on the RPG Telecommunications Specifications Sheet for
the BSCA output (transmit) file.

Addressing is a request from central to send data to your
station. Therefore, the addressing characters must appear
on the RPG Telecommunications Specifications Sheet for
the BSCA input (receive) file.

Polling and Addressing Characters for System/3

A polling character is composed of two identical alphabetic
characters; an addressing character is composed of two
identical alphabetic or numeric characters. Polling and
addressing characters must be used together in certain pairs.
When a polling character is selected, the complementary
addressing character must be used; when an addressing
character is selected, the complementary polling character
must be used.

Polling and Addressing Characters for System/3 51



Vudid peliing and addressing chiaracters for both EBCDIC ASCil CODE
and ASCH codes are wiven below in pairs,

Poliing Character Addressing Character

AN aa

EBCDIC CODE BB bb
cC cc

Polling Character Addressing Character DD dd
“BB SS EE ee
cC T FF f1
Do U GG ug

EE i VY HH hiy
FE WY i i
20 XX 2 i

HH Y'Y KK Kk
il 77 Li i

JJ 11 MM mm

NN 22 NN nn

LL 33 00 00

N a4 pp np

NN 55 QQ aq
D0 66 RR r
PP 77 55 55
QQ : 58 rﬂih tt

RK 99 Uy uu
N VvV ; “ Vv

WW " YU

XK XX

Y'Y Yy

B ZZ Zz

h
(v



Appendix D.

RPG It TELECOMMUNICATIONS SPECIFICATIONS

Colunmmn

-

40

Subject

Paye

Line

Forim Type
Comments
File name
Contiguration
Type of
station

Ivpe of

control

[vpe of code

Transparency

Switched

Dial number

Locuation vl
identitication
this station

tdentitication
this station

Location of

identtication

remote station

ldentitication

remote station

Enry

U1-99

UOO-999

Alphameric

P or blunk.

MOS

| . bhiank
AU

b ooy blunk
Y. N oy blunk

MLEDS) AL
B. blank

Numeric,
Alphameric

S. b blank

Alphameric

S, Eoblank

Alphameric

RPG 11l Teleprocessing Specifications Suriirnary

Fxplanation

Page number

Line number

fdentities a telecommunication specitication
Idenuities a comment hine

Nime of BSCA tile

Point to port, nomswitched network,
multipomt nerwork switched network

Fransnut o) recernve (with or without

conversational rephvy

Eributary station, non-tributary

ASCH. (tormerdy referred to as USACTL.
FBCDIC

Transparency feature used or not used

Switched or not. manual or auto answericall,
focation of dial number il autocall

Dial number or tocation of dial numbes

Location of 1D it [ used

1D or tocation ot 1D it 1D used

FLocation of 1D it 1D used

1D or location ot 1D o 1D used

RPGHT Feleprocessing Specilications Sutinnn



RPG Il TELECOMMUNICATIONS SPECIFICATIONS (Continued)

Column

48-51

53-54

55-57

58-59

60

61-62

63-64

65-70

71-74

75-80

54

Subject

Remote terminal

ITB
Permanent
error
indicator
Wait time
Record
available
indicator
Last file
Polling

characters

Addressing
characters

Remote device

(Reserved)

Program
identification

Entry

Blank,

2770, 2771,
2772, 2773,
2774, 2780

I, blank

01-99,
L1-L9, LR,
H1-H9

Numeric,
blank

01-99,
LI1-L9, LR,
H1-H9

L

Alphameric

Alphameric

Blank, 1442-1,
1442-2, 1443,
0545-3, 0545-4,
2213-1,2213-2,
2502-1, 2502-2,
5496-1, 5496-2

Alphameric

Explanation

Columns 48-51 are used only if the Model 10 Disk
System, Model 12, Model 15, or Model 6 is to
communicate with an IBM 2770 or IBM 2780 (see
Appendix E). Otherwise, columns 48-51 are never
used with System/3 and must be blank.

Intermediate block check used or not

Signal of a permanent error

Wait time specified or assumed

Indicates that the receiving station is
ready to transmit

Identifies BSCA input file to be processed
last

Polling identification

Addressing identification

Columns 65-70 are used only if the Model 10 Disk
System, Model 12, Model 15, or Model 6 is to
communicate with an IBM 2770 or IBM 2780 (see
Appendix E). Otherwise, columns 65-70 are never
used with System/3 and must be blank.

Not used

Name of program



FILE DESCRIPTION SPECIFICATIONS FOR BSCA FILES

Column

7-14

15

16

17

19

20-23

24-27

32

40-46

Subject
File name

File type

File
designation

End of file

File format

Block length

Record
length

Additional
area

Device

Entry
Alphameric

1,O,C

E, blank

F

Numeric

Numeric

1-9, blank

BSCA

Explanation -
Name of BSCA file

Input (receive), output (transmit), com-
bined (conversational); C is invalid with
an IBM 2770 or IBM 2780

Demand file for transmit interspersed with
receive or for any other use of READ with
a BSCA file

End-of-file used to determine end-of-job
time

Fixed length

Block length of BSCA file (same as record
length for conversational reply); see Ap-
pendix E for entry with IBM 2770 or IBM
2780

Length of BSCA records; see Appendix E
for entry with IBM 2770 or IBM 2780

Dual or single 1/O area: dual for non-
conversational BSCA files only

Device for all BSCA files

RPG H Teleprocessing Specitications Summary
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RPG I telecommunications programming supports the
IBM 2770 Data Communication System and the IBM
2780 Data Transmission Terminal as remote terminals for
the System/3 Model 10 Disk System, Model 12, Model 15,

and Model 6. This appendix contains a description of the RPG

II specifications required to use the IBM 2770 and the IBM
2780, a discussion of specific System/3 considerations
which apply when using these devices, and one sample
RPG II program for cach device.

Note: Before attempting to write your own RPG II pro-
grams for using the IBM 2770 or the IBM 2780, you should

read IBM Systeins Reference Library —System Components;

IBM 2770 Data Communication System, GA27-3013:I1BM
Systems Reference Library -IBM 2770 System Summary,
GA27-3014; and/or IBM Systems Reference Library—IBM
2780 Data Transmission Terminal - Component Descrip-
tion, GA27-3005.

RPG II SPECIFICATIONS

Use of the IBM 2770 Data Communication System and the
IBM 2780 Data Transmission Terminal affects RPG file
description specifications, RPG line counter specifications.
RPG telecommunications specifications, and RPG output-
format specifications. Only the entries unique to the IBM
2770 or IBM 2780 are described here.

RPG File Description Specifications

For each IBM 2770 or 1BM 2780 device specified on the
RPG Telecommunications Specifications sheet (sce RPG
Teleconununications Specifications), a unique file must be
defined on the RPG File Description Specifications sheet.

Columns 20-27 (Block Length and Record Lengt'i)

The System/3 block length (columns 20-23) and record
length (columns 24-27) determine the remote buffer size.
For the IBM 2780, buffer size is always 400: for the IBM
2770, the bufter size is as follows:

System/3 Block Size Remote Buffer Size

<128 128
> 128 255

Telecommunications RPG 11 support then blocks all records

to ensure that the remote buffer size is never exceeded.

Appendix E.

Using the IBM 2770 and the IBM 2786

When transmitting to an IBM 2780, no more than two
records are blocked if the ratio of block length (columns
20-23) to record length (columns 24-27) is less then 2. If
the ratio is greater than 2. no more than 7 records will be
blocked.

The IBM 2770 inserts a record separator (RS) character be-
tween blocked records, but does not perform intermediate
block checking. 1f you specify ITB for the IBM 2770 in
transparent mode, Systemy/3 issues a diagnostic. Otherwise.
the specification is ignored for the 1IBM 2770. Intermediate
block checking is always assumed for the IBM 2780.

For record Iengths supported by the remote devices you
are using, see the appropriate Systems Reference Library
manual.

If a record received by System/3 is shorter than the record
length specified in columns 24-27, blanks are added to the
right. If a record received by System/3 is longer than the
record length specified in columns 24-27, the record is
truncated on the right.

Columns 33-34 (Overflow Indicator)

An overfow indicator may be specified for IBM 2770 and
IBM 2780 printer files.

Columns 40-46 (Device)

The device specified in columns 40-46 of the RPG File
Description Specification sheet is always BSCA for cach
IBM 2770 and IBM 2780 file. The maximum number of’
files allowed within a program using BSCA files is 12.
Other Entries

All other valid file description specifications are accepted
in a BSC program using the 1BM 2770 or IBM 2780.
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RPG Line Counter Specifications

A line counter specification should be given for every 1BM
2770 and every IBM 2780 printer file. 1f a line counter
specification is not given. the overflow line is set at 60 and
the form length is set at 66. A warning is issued at com-
pilation time for each IBM 2770 or IBM 2780 printer file
lacking a line counter specification.

RPG Telecommunications Specifications

IBM 2770 files and 1BM 2780 files require two additional
entrics on the RPG Telecommunications Specifications
sheet: Remote Terminal and Remote Device.

Columns 48-51 (Remote Terminal)

Entrv

2770

2771

2772

2773

2774

2780

Explanation

The remote terminal is an IBM 2770. If
System/3 is transmitting, the output channel
on the IBM 2770 is. by default, output chan-
nel 1.

The remote terminal is an IBM 2770, output
channel 1.

The remote terminal is an 1BM 2770, output
channel 2.

The remote terminal is an IBM 2770, output
channel 3.

The remote terminal is an IBM 2770, output
channel 4. (Output channel 4 is an optional
channel: if it is not available and is specified,
a permancnt ¢rror oceurs, )

The remote terminal is an [BM 2780.

Note: You cannot specify both the IBM 2770 and the
IBM 2750 in the same program.

Columns 65-70 (Remote Device)
Entry Remote Terminal — Remote Device

1442-1 i1BM 2780 IBM 1442 Card Read/
Punch (card read)

1442-2 IBM 2780 IBM 1442 Card Read/
Punch (card punch)

1443 IBM 2780 IBM 1443 Printer

0545-3 IBM 2770 IBM 0545 Card Punch,
Model 3

0545-4 IBM 2770 IBM 0545 Card Punch,
Model 4

22131 IBM 2770 IBM 2213 Printer,
Model 1

2213-2 IBM 2770 IBM 2213 Printer,
Model 2

2502-1 IBM 2770 IBM 2502 Card Reader,
Model 1

2502-2 I1BM 2770 IBM 2502 Card Reader,
Model 2

5496-1 IBM 2770 IBM 5496 Data Re-

corder (card read)

5496-2 IBM 2770 IBM 5496 Data Re-
corder (card punch)

Before transmitting data from System/3. the System/3 pro-
grammer must determine which output channels and/or de-
vices are necessary to his program, and ensure that they will
be available when required. Device selection occurs each
time a different file is selected.

Related RPG Telecommunications Specifications

A designation of multipoint (M in column 15) and associated
entries (T in column 17, addressing and polling characters in
columns 61-64) are invalid Telecommunications Specifica-
tions entries in a program using the IBM 2770 or 1IBM 2780.
System/3 can not function as the control station in a multi-
point network.

All other Telecommunications Specifications entries are
valid in a program using the IBM 2770 or the IBM 2780.



RPG Output-Format Specifications

Space and skip entries are restricted by the 1BM 2770 and
IBM 2780 us follows:

e An entry of 0 or blank is not supported in column 18
(Space After): default is to space 1 after.

e The skip entry is limited to a maximum of 112 for the
IBM 2213 Printer, Model 1 (see your system RPG 11
reference manual to enter 100-112).

e Tape carriage channel control is not supported (confine
punches to channel 1).

e Repeated 1P forms positioning cannot be used on the
IBM 2770 and 1BM 2780.

Related Considerations

e The IBM 1443 Printer spaces once each time it is sel-
ected for the IBM 2780.

e An cescape character (X°277) must not be the first byte
sent to the IBM 2780 printer if you are transmitting in
transparent mode.

e Each printer for the IBM 2770 and [BM 2780 resets the
internal line count to 1 if the print file is reopened after
a punch file has been transmitted to an IBM 2770 or
IBM 2780.

e The end-of-file card transmitted by the 5496 Daty Re-
corder from the IBM 2770 is received by System/3 as
data.

e System/3 cannot print the end-of-media character trans-
mitted by the IBM 2780. Translate this character to
avoid an unprintable-character halt on System/3.

SYSTEM/3 CONSIDERATIONS

The System/3 RPG I programmer must constantly be
aware of the limits imposed by the IBM 2770 and the IBM
2780 when they are used as remote terminals. For that
reason. a thorough reading of the following manuals is im-
perative:

o [BM Systems Reference Library -System Components;
IBM 2770 Data Communication System, GA27-3013.

e [BM Systems Reference Library--IBM 2770 System

Summary, GA27-3014,

and/or

o [BM Svstems Reference Library - IBM 2780 Data Trans-

mission Terniinal—-Component Description, GA27-3005

The System/3 programmer must also consider:

e Transmit with conversational reply and receive with con-

versational reply are not supported with the IBM 2770
or the IBM 2780.

Transmit interspersed with receive is not supported with
the IBM 2770 or the IBM 2780.

If System/3 answers an IBM 2770 or an 1BM 2780 in a
switched network, the first file referenced by Sysiem/3
cannot be a transmit file. Use a dummy receive file to
accommodate your particular needs if System/3 cannot
always be programmed to call.

Without the auto-turnaround feature, the IBM 2780
usually cannot transmit to System/3 and then, immedi-
ately after the data has been transmitted, receive from
Systen1/3. The [BM 2780 operator cannot, in most cases,
ready devices to receive in the short time required by
System/3 to turn the line around from receive to trans-
mit. In the absence of auto-turnaround, program Sys-
tem/3 to transmit and then receive.

Spacing and skipping in transparent mode usually requires
more transmission time it an 1BM 2770 or an IBM 2780

is the remote terminal:

IBM 2770 To space or skip more than one line re-
quires an escape sequence (command to
printer) to be transmitted in nontrans-
parent mode (executed by RPG I1). This
entails line turn around time and extra
transmission time.

IBM 2780 — To space or skip more than three lines
requires an escape sequence (command to
printer) to be transmitted in nontrans-
parent mode (executed by RPG I1). This
entails line turn around time and extra
transmission time.
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EXAMPLES Transmitting to the iBM 2770 Data Communication Sys-
tem

The following two RPG II programs provide examples of

rhe System/3 Model 10 Disk System or Mode! 12 using the Svystem/3 reads tiwe input {ile. CARDIN from MFCU |

IBM 2770 and the IBM 2780 as remote terminals. The first (Figure 10). This data forms the cutput file, PUTONLY,

program transmits data from System/3 to an I1BM 2770: the that is transmitied, using the BSCA, 1o an [BM 2770.
sccond controls the transmission of data from an I1BM 2780 Transmission is in nontransparent mode.

to Systemy/3.
The IBM 2770 prints PUTONLY on an IBM 2213 Printer.
Model 1. PUTONLY is printed with o heading conditioned
on the overltow line.

o ]

RPG CONTROL CARD AND FiLE DESCRIPTION SPECIFICATIONS BN {
S L‘ e i T o . | : U ttnen i o . M le A0 '
o TR B I ST SR Bl TR 2P
o " ! ! | ! i }
\
I
_ .
Pl e g S Peber nee brtiary enceia for a gl et s
L]
F Pl Tvin Moo ot P [ | A R
F ol Desipianon Koy £l " t . it o Tk
 —— ! 1 of Hevard Acil e e ' l . rLAN u(m der O
| I ; SO i I ] R TR TIRVER SN
Fitename ‘ ! Device A o T T T
i Fit B e } z Core. it L
Lane [
2 i ; Bioen " ; ] i il;“\jz:“ﬁ
f : . Sl e i L fraen L «i ‘[—
& eler dail i Ut Loty - x i
s +ls 2o vy abiwpbsdieloe o o vl a b s i [N R AR R AP T m‘m m! 1 .
"7 I'CARDIN.  IPE 96 96 CMFCUL AN
°c FPUTONLY O || Fl £32) 132 Lasca | | |
L L IR . 1 | .
o : [ ! | | i
05 IF | | | i |

T

RPG EXTENSION AND LiINE COUNTER SPECIFICATIONS L

[YRTN ;
Line Counter Snecifications
, . " ; O
i— “ ' : T i ¢ ! i
: T T A R
i ! - i i !
op e . ! I R Co :
: ; i ; i : ! i l
i _ | H i . | {
? A B A : oo
! b P : P i
s el f P - i { i o ; ‘ |
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L ; Co ; i ; ! ! o
| i i ! I | - - .

Figure 10, Transmitting to the IBM 2770 Data Communication Svstem (Pars 1 of 2)
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Figure 10. Transmitting to the {IBM 2770 Data Communication System (Part 2 of 2)
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Receiving from an IBM 2780 Data Transmission Terminal

A ABM 2780 veuds an input e, GETONLY 1oy

o 1BM

1442 Card Read Punch (Figure 1 Svsten 3 intsaies

the operation by dialing the IBM 2780 ani

cguesting to

recelve using iic BSCA, The IBM 2720 then ransimits
GLETONLY to System’ 3w nontransparent inode.

Duta received by System/3 frons the IBM 2780 forms the
output tile PRINT. System; 3 prine. thus file. spacing once
atter each record.

RPG CONTROL CARD AND FILE DESCRIPTION SPECIFICATIONS

Control Card Specitfications

634
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Receeiving from an [IBM 2780 Data Transmission Terminal (Part 2 of 2)
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Appendix F. Communicating with the Operating System Telecommunications Access Method (TCAM)

Systemy/3 can be part of 4 telecommunications network that Instead of using one combined file for transmitting and re-
mciudes the Operating System Telecommunications Access ceiving data, the RPG H technique requires two files: a de-
Method (TCAM). (For mformation regarding TCAM, sec mand file for input from the BSCA, and another file for out-
(B Svsrem /360 Operating Systein Telecommunications put to the BSCA.

Access Method {TCAM) Concepts and Facilities, GC30-2022.
and IBILSysiem 360 Operaring Svstem Telecommunicarions  The following two sample programs ase the RPG 1 tech-

Access Metiod (TCAM ) Programmer’s Guide and Reference nigue to approximate conversational mode. Systemy/3 iy
Manual, GC30-2004.) the primary station in the first sampie program (System/3

initiates transmission to TCAM); System/3 is the remote
Systeny/3 communicates with TCAM in the same way it station in the second sample program (TCAM initiates trans-
connntaicates with another System/3 except that it cunnot mission to Systein/3).

exchange conversational messages with TCAM. The Svystem/3

programer may only approximate conversational mode by
using RPG 1.

The RPG H technique for upproximating conversational
mode consists of’

e Using the READ operation code to receive data and the
EXCPT operation code 10 transmit duta.

® Indicating a transmit or a receive operation via TCAM 1o

the System/3 program so thar System;/ 3 will perform
the appropriate BSCA transmit or receive operation.
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SYSTEM/3 TO TCAM

System/3 transmits to TCAM (Figure 12) the answers (Y or

N) that students have given on a test.

TCAM determines

which answers are correct and which are not. and then re-
turns the results to System/3.

File Description Specifications

System/3 reads student answers from MFCU1.,

The

answers will be transmitted to TCAM. MFC1TAB isa

table file containing station ID’s. ANSWER and RESULTS
are used to transmit and receive, respectively. RESULTS
must be a demand file (D in column 16) because the READ
operation code will be used to receive records to the file.

Extension Specifications

MFCI1TAB contains the tables TABME and TABYOQU.
TABME is the System/3 station ID; TABYOU is the TCAM
station ID.

RPG CONTROL CARD AND FILE DESCRIPTION SPECIFICATIONS
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Telecommunications Specifications Input Specifications

ANSWERS and RESULTS wie uansmit and receive files. MECUL provides data from the card reader. RESULTS
iespectively . Both are part of a switched network. provides data trom TCAM.
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Calculation Specifications

Systeni/3 records the number ol tests transimtiod 1 JCAM
for conrection. The tests are transmitted by exception out-

put to the BSCA. System/3 ieceives (using the READ

operation code) resubts from TCAM until Svstem; 3 reaches

end-of-filc on RESULTS.

end-of-file time to prepare

System/3 sets wdicators ofFat

for the next RPG cvele,

Output-Format Specifications

Systemi s prints data by exception output as the data is
read from the card reader and received trom the BSCA.
System/3 transmits data 1o TCAM by exception output as
the data is read from the card reader. System/3 signals
TCAM (with an ‘E") when no more records will be sent.

RPG  CALCULATION SPECIFICATIONS
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TCAM TO SYSTEM/3 Extension Specifications

System/3 receives from TCAM (Figure 13) the answers (Y The first record from MECU] contains station [D's. The
or N) that students have given on a test. System/3 deter- sccond record tfrom MFCU] is u table, MAST. containing
mines which answers arc correct and which are not, and the correct answers for the tests to be processed. Two
then returns the results to TCAM. arrays, ANS and RES, will be built during execution of the

program. ANS will contain answers received: RES will con-
tain the results of a comparison of the answers received to
File Description Specifications the correct answers in MAST,

MFCDUMY is a dummy file and serves only to begin the
RPG I cycle. MFCU1 is a table file, containing station
ID’s and u table of the correct answers for the tests being
processed. ANSWERS and RESULTS are BSCA files uscd
to receive and transmit, respectively. ANSWERS must be
a demand file (D in column 16) because the READ opera-
tion code will be used to receive records to the file.
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Telecommunications Specifications Input Specifications

ANSWERS and RESULTS are receive and transmit files. ANSWERS receives data from TCAM. The character *F’

respectively. Both are part of a switched network. will identify the last record to be received (columns 26-27).
MFCDUMY contains no data but merely begins the RPG II
cycle and sets on indicator 39,
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Calculation Specifications Output-Format Specifications
After reading MECDUMY , System/3 receives a record to
ANSWERS, prints the record received (by exception out-
put), determines which of the answers received are correct
{by comparing them to the answers in MAST), and then
prints and transmits the results (by exception output).
After cach record has been processed, System/3 preparcs
for the next RPG I eyele by setting off indicators,

System/3 prints and transmits data by exception output.

System/3 continues to receive and process answers until
the last record, identified by "E’, has been processed.
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RPG CUTPUT SPECIFICATIONS
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TCAM CONSIDERATIONS

Two restrictions not apparent in the precedine examples
st be considered when you communicete with TCAM:

Lo avord “unidentified record™ balis, your RPG I
prograny must recognize and tenore any blank records
transimitted by TCAM. (TCAM may transmi: 1o vou

blank records received trom its other terminais. )

20 To maintain a switched line connectioi, vy ou must hegin
trunsmitting to TCAM within nine seconds aiter
receiving end-ot-file from TCAM. Otherwise. you must
dial to re-establish the line connection,



RPG II telecommunications programming supports the
IBM 3741 Model 2 Data Station, the IBM 3741 Model 4
Programmable Work Station, and the 5230 Model 2 Data
Collection Controller in communicate mode as a remote
device via the BSCA on the IBM System/3 Model 6,
Model 8, Model 10 Disk System, Model 12, and Model 15.
The 3741 and 5230 are also supported when locally attached
to the System/3 Model 6, Model 10 Disk System, and
Model 15 via the Local Communications Adapter. In
addition, remote and local attachment is supported via
the Integrated Communications Adapter on the IBM
System/3 Model 8 and Model 12.

This appendix contains a description of the RPG II
specifications required to use the 3741 and 5230
(identical to specifications used to receive from a 3741
without expanded communications) and three sample
RPG II programs.

[t is recommended that only one data set be transmitted
from the 3741 during the execution of an RPG I pro-
gram. If more than one data set is transmitted, erroneous
records may be passed to the RPG II program. Data sets
with different record lengths are not permitted, since
only on¢ BSCA input file can be defined.

For more detailed explanation of transmitting data sets
on 3741, refer to the IBM System/3 3741 Models 3 and 4
Programmable Work Station Programming Reference
Manual, GA21-9194, or IBM 3741 Data Station Reference
Manual, GA21-9183.

A 3741 with an Expanded Communications Feature (Fea-
ture 1680) has a maximum buffer size of 512 bytes.

The Operator Identification Card Reader Feature (Feature
5450) and the Expanded Communications/Multipoint Data
Link Control Feature (Feature 1685) on the 3741 are not
supported by System/3 RPG II.

Note: If an RPG Il program is communicating with a 3741
and an error occurs on the 3741, the System/3 could loop
on I/O attention. To prevent this, the RPG II program must
use the permanent error indicator to force the application
program to end of job or other non-BSCA operations. The
user program should print a message if this occurs.
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Appendix G. Using the IBM 3741 and IBM 5230

RPG 11 SPECIFICATIONS

Use of the IBM 3741 affects RPG II file description
specifications, RPG II telecommunications specifications,
and RPG II output format specifications. Only the entries
unique to the 3741 are described here.

RPG Il File Description Specifications

Only two BSCA files are allowed (one input and/or one
output) per RPG II program. If two BSCA files are used,
the input file must be processed completely before pro-
cessing the output file,

Column 15 (File Type)

Entry Explanation
I This is an input (receive) file.
0 This is an output (transmit) file.

Columns 20-23 (Block Length)

When using an RPG II program to communicate with a
3741 without the expanded communication feature, the
maximum block length is 128 bytes.

When using an RPG II program to transmit to a 3741 with
the expanded communications feature, the maximum
block length is 512 data bytes plus a number of IRS
(interrecord separator) characters equal to the blocking
factor. The IRS characters are stripped by 3741 hard-
ware so the block will fit into a 512-byte buffer. When
using an RPG I program to receive data from a 3741

with the expanded communication feature, the maximum
block size is 512 bytes. This block contains the data
records as well as the record separator characters placed in
the 3741 buffer before transmission. The RPG II program
may remove or ignore the IRS character. See Expanded
Communications Feature in the /BM 3741 Data Station
Reference Manual, GA21-9183.

Note: When the 3741 is in ECB transmit mode (J) it
will block records, including the IRS characters, to get
the maximum number of records into a 512-byte buffer.
An X*1E’ must be used as the IRS character when
transmitting to the 3741 (see Figures 16 and 18).

Using the IBM 3741 75



Columns 24-27 (Record Length)

Maximum record length is 128 data bytes (129 bytes, which
includes the IRS character, if expanded communications
feature is used).

Columns 40-46 (Device)

BSCA is specified when 3741 attachment is via either the
Binary Synchronous Communications Adapter or the
Local Communications Adapter.

76

RPG |l Telecommunications Specifications
The 3741 files require some restrictions to the telecom-

munication specifications. Only the columns affected are
listed here.

Column  Entry Not Allowed Description
15 M Multipoint network

17 T Tributary station on a
multipoint network

18 AU ASCII

19 Y Transparency (Not
allowed when the
3741 is attached via
the Local Communica-
tions Adapter)

52 I ITB

Columns 61-74 must be blank.

RPG Il Output Format Specifications

Columns 17-22 must be blank.
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EXAMPLES Transmitting to the IBM 3741

The following RPG II programs provide examples of the System/3 reads the input file CARDIN from MFCU1
System/3 Model 10 Disk System, System/3 Model 12, and (Figure 14). This data forms the output file BSCAOUT
System/3 Model 15 using the 3741. The first program that is transmitted, using the BSCA, to a 3741. The 3741
transmits data from the System/3 to a 3741, the second writes the data on a diskette. The printer file is used to
program receives data from a 3741, the third program indicate normal end of job and any errors.

transmits data to a 3741 with the expanded communica-
tions feature using the expanded communications buffer,
and the fourth program receives data from a 3741 Model 2
and receives a status message.
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Iigure 14. Transmitting to the IBM 3741 (Part 1 of 2)
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IBM tnternational Business Machine Corparation
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'4. Transmitting to the IBM 3741 (Part 2 of 2)
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Receiving from an I1BM 3741

The IBM 3741 transmits a record using the BSCA 1o
System/3. This data forms the input file BSCAIN. Tl
System; & writes the data received to the printer file
PRINTLR {Figure 15).

RPG CONTROL CARD AND FILE DESCRIPTION SPECIFICATIONS
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Iigure 150 Recewing from an IBM 3741 (Part | o1 5)
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Transmitting to a 3741 with Expanded Communications
Feature

This program (Figure 16) shows the BITON and BITOF
coding needed to generate the interrecord separator
character to separate records when transmitting data to a
3741 using the expanded communications feature.

System/3 reads the input file DISKA from DISK. The RPG
H program will then attach an IRS (interrecord separator)
character to each record in this file. This forms the output
file T3741 which is then transmitted, using BSCA, to a
3741. The PRINT file is used to indicate any errors and

a total card count at end of job.
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Figure 16. Transmitting to a 3741 Using an Expanded Communications Buffer (Part

80.2

1 of 2)
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Figure 16. Transmitting to a 3741 Using an Expanded Communications Buffer (Part 2 of 2)
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Receiving a Status Message from an IBM 3741 Data Station

Frgare 17 shows how 1o receive the status miessage Hions a
3741 Data Station when a BSCA error has vecurred.

The IBM 2741 transmats data via thie BSCA 1o System/3,
This data forms the input tile INBSCA. Systent 3 then
wiltes the data recerved in printer file OUTBSCA.

When an ercoroceurs on the 3741 the permanent error
indicator e the RPG T program is turned on. BSC data
management closes the INBSCA file and opens INERROR
Lo receive the status message. The 1-byte character received
by comparad 1o the 3741 status tndicators and the appro-
prigte message s placed o printer file OUTBSCA.,

Usine thie 1B 374

5
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Figure 17. Receiving a Status Message from an IBM 3741 Data Station (Part 3

of 7)
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Appendix H. Using RPG Il in Communications Between a System/3 and the IBM 3750

When a System/3 is connected to an IBM 3750 Switching
System, the RPG II telecommunication program must be
used to code the application programs allowing message
exchanges between the two systems. The application
program can be written for message exchange related to
the following 3750 functions:

1.

6

Call recording

Contact monitoring under data processing system
control

Inquiry to data processing system with recorded
answer

Real time data collection to data processing system

Recorded announcement to extension under data
processing system

Transfer of recorded data to data processing system

Communications between the System/3 and the 3750 are
binary synchronous, point-to-point operations in trans-
parent mode. Only the EBCDIC code can be used. The
System/3 operates as a transmit and receive station.

1.

(World Trade Only)

Programming Procedure

On each end of file (EOT) received from a file, the RPG II
program must switch to read the other input file.

The input files will be defined as receive files on the
RPG II telecommunications specifications.

The output file will be defined as a transmit file on
the RPG II telecommunications specifications.

The exit from the RPG II program can be taken
when the stop message is received.

The remot device field of the RPG H telecommuni-
cations specification must be left blank. The 3750
is considered to be a processor by System/3 RPG 11
BSCA.

Using RPG II in Communication Between a System/3 and the 1BM 3750 (World Trade Only) 91
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Appendix I. System/3 RPG Il Interface to BSC Line Protocol

This appendix is intended for a person who is knowledge-
able about BSC line protocol. This person should have the
following information to:

¢ Write a program for the remote location to interface
with System/3 RPG 11

® Write a program for the System/3 to perform a specific
sequence of line protocol

The appendix shows RPG Il Binary Synchronous Communi-
cations (BSC) line protocols and indicates which ones are
performed automatically and which ones the RPG 11
program controls.

Each System/3 wransmission of data over the communica-
tion line is equal to BLOCK SIZE on the BSCA’s File

Description Specification. The size ot the data blocks receiv-

cd by System/3 is controlled by the transmitting station.
(The asterisk in the System/3 Sotftware/Adapter column
indicates customer coding logic.)

Note: During the execution of an RPG 11 telecommunication
program, BSC output data management delays transmission

of each block of data until the next block is ready to be
transmitted. This delay is necessary to allow data management
to place the proper line control character (ETX) on the last
block of data to be transmitted. For example, the Transmit
Multiple Files chart shows the last data block of file 1 being
transmitted as a result of the user program requesting output
to BSC file n.

System/3 Transmitting Station

‘System/3 Software/Adapter.

<= ENQ

ACK —lp
% « Data

Line initialization (automatic)

“Input from BSC file
{automatic acknowledge)

"Causes end of file for BSC fife

Svstem/3 RPG I Intertace 1o BSC Line Protocol 93



Transmit

94

System/3 Receiving Station

System/3 Software/Adapter

ENQ -

Line initialization {automatic)

- . ACK

“Output to BSC tile
{automatic acknowledge)

S ACK
EOT o

“End of job




Transmit Multiple Files

System/3 Receiving Station System/3 Software/Adapter

Line initialization (automatic)

ENQ )

Data T » “QOutput to BSC file 1
B {automatic acknowledge)

< ACK
Data T »

Data T » "Output to BSC file n

X {automatic acknowledye)

< ACK

EOT

ENQ

Line mitialization {automatic)

S ACK
Data T »

Data T » "End of job

<= ACK
EOT i)

System 3 RPG I Intertace to BSC Line Protocol 95



Transmit/Receive

96

System/3 Receive/ Transmit Station

System/3 Software/Adapter

ENQ -l

Line mrtialization {automatic)

B
<= ACK
3
Data T =y
X
S ACK
EOT =l
S ENQ
ACK =l

Data

ACK

Data

“Output to BSC file 1
{automatic acknowledge)

“Input from BSC Hile

(automatic acknowl:dge)

Lime initialization {automatic)

"Causes end of file for BSC file




Receive/ Transmit

System/3 Transmit/Receive Station System/3 Software/Adapter

« ENQ Line initialization (automatic)

« Data “input from BSC file 1

(automatic acknowledge)

« EOT *Causes end of file for BSC file
ENO ' *Output to BSC file n
(automatic acknowledge)
« ACK
E Line initialization (automatic)
Data T »

Data T * TEnd of job

<& Ak
EOT i

System/3 RPG I Interfuace to BSC Line Protocol 97



LEASED MULTIPOINT, SYSTEM/3 TRIBUTARY STATION

Receive

98

System/3 Control Transmitting Station

System/3 Software/Adapter

« Addr seq ENQ

Line initialization (automatic)

* Data

“Input from BSC file
{automatic acknowledge)

*Causes end of file for BSC file




Transmit

ACK

EOT

System/3 Control Receiving Station System/3 Software/Adapter
« Polling seq ENQ Line initialization (automatic)
E
Data T =y “Output to BSC file
B

(automatic acknowledge)

“End of job

System/3 RPG Il Interface to BSC Line Protocol
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Transmit, Receive

100

Control Receive/
System/3 Transmit Station

System/3 Software/Adapter

« Polling seq ENQ

Line initialization (automatic)

. ACK

\

Data

*Output to BSC file 1
(automatic acknowledge)

&= cK
EOT o

= L seq ENQ
ACK o

&= .
ACK C o

M

“Input BSC file n
(automatic acknowledge)

Line initialization {automatic)

*Causes end of fite for BSC file n




Receive, Transmit

Control Transmit/
System/3 Receive Station System/3 Software/Adapter

« Addr seq ENQ Line initialization (automatic)

<— Data “Input from BSC file 1

« EOT "Causes end of file for BSC file 1

“Output to BSC file n
(Automatic acknowledge)

« Polling seq ENQ Line initialization (automatic)
E
Data T sl
B
. ACK
E
Data T »
B
<= ACK
E

Data T » “End of job
S ACK

\

EOT
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POINT-TO-POINT SWITCHED LINE
ID SEQ: SWITCHED LINE STATION IDENTIFICATION SEQUENCE OPTIONAL

Receive, System/3 Answer Station

102

System/3 Transmit Station

System/3 Software/Adapter

« [1D seq] ENQ
11D seq] ACK sl

Line initialization {automatic)

ACK i
« Data

= opiccoT

“Input from BSC file
{automatic acknowledge)

*Causes end of file for BSC file




Receive, System/3 Calling Station

System/3 Transmit Station System/3 Software/Adapter
[1D seq] ENQ » Line initialization (automatic)
* [1D seq] ACK
EOT -
<p= o

« Data *Input from BSC file

{automatic acknowledge)

ACK =l
« Data

= DlEEOT *Causes end of file for BSC file
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Transmit, System/3 Answer Station

104

System/3 Receive Station

System/3 Software/Adapter

« [1D seq] ENQ
(1D seq) ACK wilp-

t

EOT

ENQ e

= ACK

\

Data

Line initialization (automatic)

*Qutput to BSC file
(automatic acknowledge)

<= Ack
DLE EOT i

“End of job




Transmit, System/3 Calling Station

System/3 Receive Station

System/3 Software/Adapter

(1D seq) ENQ s
« [1D seq] ACK

Line initialization {automatic)

N &= Ack

Data

v

&= Acx
DLE EOT =l

“Output to BSC file
(automatic acknowledge)

“End of job

System/3 RPG I Interfuce to BSC Line Protocol
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Transmit/Receive, System/3 Calling Station

System/3 Receive/Transmit Station

System/3 Software/Adapter

[ID seql ENQ »
= 1D seq) ACK

Line initialization (automatic)

Data T »
<= Acx
Data T »

Data T o

&= ,cx
EOT o

<= O
ACK o

= 0.0

“Output to BSC file 1
(automatic acknowledge)

1

nput from BSC file n
(automatic acknowledge)

Line initialization {automatic)

*Causes end of file for BSC file n




Transmit/Receive, System/3 Answer Station

System/3 Receive/Transmit Station System/3 Software/Adapter

« (1D seq] ENQ Line initialization (automatic)

[1D seql ACK »
<= 7

ENQ =l

Data T i *Output to BSC file 1

B {automatic acknowledge)}

&= rck
Data T »

E "Input from BSC file n
Data T » {automatic acknowledge)

&= Ack
EOT >

« ENQ Line initialization {automatic)

ACK »

« DLE EQT *Causes end of file for BSC file n
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.Receive/Transmit, System/3 Answer Station

System/3 Transmit/Receive Station

System/3 Software/Adapter

« [1D seql ENQ
[1D seq] ACK »

Line initialization (automatic)

ACK =l

Data

“Input from BSC file 1
(automatic acknowledge)

*Causes end of file for BSC file 1

&= ACK
Data T »

o ACK
Data T »

"Output to BSC file n
(automatic acknowledge)

Line initialization {automatic)

<= Acx
DLE EOT -}

"End of job




Receive/Transmit, System/3 Calling Station

System/3 Transmit/Receive Station

System/3 Software/Adapter

[ID seq) ENQ  weallp>
= (1D ql ACK

Line initialization
(automatic)

EOT i

<= :cno
ACK o

« Data
ACK i

“Input from BSC file 1
(automatic acknowlecdge)

ACK i)
o 0T
- — e — e — . e e ——— —— — —— o ————
ENQ -
= K
E
Data T »
B
- « ACK
E
Data T »
B
o /cK
E
Data T »
X
= ACK
DLE EOT =l

*Causes end of file for BSC file 1

“Output to BSC file n
(automatic acknowledge)

Line initialization {automatic)

“End of job

System/3 RPG I Intertuce to BSC Line Protocol
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CONVERSATIONAL MODE

Receive with Conversational Reply

System/3 Receive Transmitting Station

System/3 Software/Adapter

Line initialization
(automatic)

*Input BSC file
(automatic acknowledge)

*Output conversational response
(automatic acknowledge)

E
= DATA T
X
ACK -
’ E
— = DATA T
X
_____ e i
DATA T =
X
== ACK
C T T e
TT =l
X X
E
= DATA T
X

ACK

*Input BSC file
(automatic acknowledge)

*Causes end-of-file on BSC file




Transmit with Conversational Reply

System/3 Transmit Receiving Station

System/3 Software/Adapter

Line initialization
{automatic)

*Output to BSC file
(automatic acknowledge)

*Input conversational reply
{automatic acknowledge)

*Output to BSC file
{automatic acknowledge)

ENQ o
= /K
i
DATA T =l
X
’\4\,\1,\
DATA T =l
X
E
= DATA T
X
ACK C o
S E
T
X X
E
DATA T L o
X
e
-
DATA T L
X
= Ack
EOT -

*End of job

System/3 RPG II Interface to BSC Line Protocol
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Issued 24 September 1976
By TNL: SN21-5428

LINE CONDITION—-SYSTEM/3 RESPONSES

Data Mode, System/3 Transmitting

/V

Data?2

ENQ

l Data2

t

W

ACKO (wrong ACK)

ACKO (wrong ACK)

ACK1

<<

r_
<<

*Output from BSC file

System/3 Receiving Station System/3 Software/Adapter
Data * *Qutput from BSC file
(automatic acknowledge)
« WACK System/3 recovery (automatic)
ENQ -
< ACK
L_J\, ,)’
v Vv
TTD » *Output from BSC file
(automatic acknowledge)
< NAK
| Data » System/3 recovery {automatic)
4 <= ACK A
Data1l » *Output from BSC file
< NAK
I Data1 » System/3 recovery (automatic)
ACK

System/3 recovery {automatic)
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Data Mode, System/3 Transmitting (continued)

ACK

<s

System/3 Receiving Station System/3 Software/Adapter
Data3 » *Output from BSC file
Time-out
ENQ =l
= /K
|| Data3 » System/3 recovery (automatic)
=

Data *Output from BSC file

« RVI Sets System/3 record available indicator

Data T = *Input to BSC file

= AcKorRVI
EOT =l
<= cno
[

System/3 permanent error condition while in transmit mode

TTD » *Causes error indicator set if assigned for

BSC file, otherwise halts.
= NAK

EOT or DLE EOT—}

Data » "Output from BSC file

‘ *Causes error indicator set if assigned for
EOT or DLE EOT BSC file, otherwise halts.
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Data Mode, System/3 Receiving

System/3 Transmitting Station

System/3 Software/Adapter

<= 17D

NAK =l
| Data
ACK Y > A
Vv Dota a's
WACK =l
| ENQ
ACK =l

*tnput from BSC file
(automatic acknowledge)

System/3 recovery {automatic)

N
/V

<<

« Data‘l

Time-out

«ENQ

*Input from BSC file

System/3 recovery ‘(automatic)

ACK =l
Datal
ACKy - A
v Data2 v
NAK >
| Data2
ACK o

*{nput from BSC file

System/3 recovery (automatic)

*Input from BSC file

System/3 recovery (automatic)

System/3 permanent error condition while in receive mode

« Data
EOT or DLE EOT sl

*Input from BSC file

*Causes error indicator set if assigned
for BSC file, otherwise halts.

=110
NAK =

== EOT or DLE EOT
114

*Causes error indicator set if assigned
for BSC file, otherwise halts.




This glossary contains some terms that are used in this
manual. Data processing and other communications terms
are defined in IBM Data Processing Glossary, GC20-1699.

addressing: A request from the control station to a
tributary station to receive data.

autoanswer: A machine feature that allows a called station
to respond automatically to a call it receives over a switched
line.

baud: A unit of measuring the number of data characters
sent on a BSCA line in a given time.

binary synchronous communication: A flexible form of
line control which provides a set of rules for communica-
tion between two devices.

called station: A station that accepts calls.
calling station: The station from which a call originates.
central station: Scc conrrol station.

clocking: A procedure to control the number ot data bits
sent ona BSCA line in a given time.

control station: The primary or controlling computer in a
multipoint telecommunications configuration. [t controls
the sending and receiving of data.

conversational file: A BSC file that allows receiving or
sending data characters as an acknowledgment instead
of the ACKO or ACKI character.

data link: The communications lines. modems (data sets),
stations. terminals, and other communications equipment
used for the transmission of data between stations.

data link control characters: The control characters used
by the data link and the control station to notify each
other of their status and the status of the data sent or
received.

Glossary

data link message: Data sent through BSCA using either
EBCDIC or ASCII code.

data mode: A time at which the BSCA is transmitting or
receiving characters on the line.

data set: See modem.

disconnect timeout: An indication that the BSCA station
you were communicating with has gone on hook or hung up.

EBCDIC transparency: A provision that allows BSCA to
send and receive messages containing any or all of the 256
character combinations in the EBCDIC code, including

data link control characters.

error history file: A push-down stack of the last BSCA
errors that have occurred.

full duplex: A BSCA network that allows for simultaneous
transmission and reception of data.

half duplex: A two- or four-wire BSCA network that
provides for data to be sent in only one direction at a

given time.

half rate: A modem feature that provides for transmitting
or receiving data at one-half the normal rate.

host: See control station.

intermediate block check (ITB): A provision that allows
for parity checking on each logical record rather than the
total buffer when large buffers of data are received.

line control characters: See data link control characters.

manual answer: The machine operator makes the data
set ready.

manual dial: Dialing is performed by the machine operator.

master: The BSCA station that is transmitting.

Glossary 1158



modem: A hardware box used to connect the BSC
adapter to the BSC line.

monitor mode: A time during which the BSC adapter is
looking for synchronization characters.

multidropped terminal: See tributary station.

multipoint data link: More than two stations on a common
transmission line or communication facility. Each station
has the ability to monitor the transmission line at all times
for activity or data that may be directed to it.

nonswitched line: A communication link between a remote
station and computer that does not have to be established
by dialing.

op end interrupt: A hardware-generated interrupt used to
indicate the completion of the software-initiated BSCA
input/output operations.

point-to-point data link: A communications facility that
connects a single remote station to the computer.

polling: A request from the control station to a tributary
station to transmit data. Once the tributary station has
accepted the invitation, through recognition of its polling
characters sent by the control station, the remote station
may use the line to send data.

receive timeout: An indication that no data has been
received by this BSC adapter in a given time.

receive initial: A software command to allow the BSC
adapter to receive synchronization characters.

receive mode: A time during which the BSC adapter looks
for synchronization characters and then stores the data
characters in main storage.

remote terminals: Interconnected equipment at a remote
location having either input or output capabilities or both.

reverse interrupt: A method of sending data records from
one BSCA station to another station before receiving
end-of-file indication from the other station.

slave: The BSCA station that is receiving.

standby line: A modem feature that allows a point-to-

point leased line modem to also function on a point-to-
point switched line.

116

station: Any of the computers, terminals, or devices that
use the communication facilities.

switched line: A communication line in which the connec-
tion between the computer and a remote station is
established by dialing.

transparency: See EBCDIC transparency.

transparent mode: A BSC adapter mode initiated by the
sequence DLE STX.

tributary station: A secondary or noncontrolling device in
a multipoint telecommunications configuration.

wrap test: A diagnostic procedure that transmits a specific
character pattern to or through the modem in a loop and
then compares the character pattern received to what was
transmitted. It is used when unrecoverable BSCA hardware
errors occur.
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remote station entry 10

this station entry 10
intermediate block checking entry 11
intermediate block checking mode 6
ITB 6,11

last file
entry 12
example 33
leased lines 5

leased multipoint, System/3 tributary station

receive 98
receive, transmit 101
transmit 99
transmit, receive 100
line condition--System/3 responses
data mode, System/3 receiving 114

data mode, System/3 transmitting 112

line number entry 8

line protocol 93

location of identification
remote station entry 10
this station entry 10

manual answer 6, 10
manual dial 6,10

message codes, data link 6
message formats, data link 6
multidropped terminal 5
multipoint 5

network control 5

networks, telecommunications 3
nonswitched 6

nonswitched entry 9
nonswitched network 5

operating procedures |
0os 1,7
overflow, control breaks and 1§

page number entry 8
permanent error indicator entry 11
point-to-point 5
point-to-point leased line
receive 93
receive/transmit 97
transmit 94
transmit multiple files 95
transmit/receive 96
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RPG telecommunications specifications sheet 8
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station type entry 9
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switched entry 10
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Switching System (3750) 89
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TCAM considerations 74
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transmit and receive (no conversational reply) 31
transmit interspersed with receive program 41
transmit only program 24
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