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This publication provides programmers with reference )
information necessary to write System/34 BSC
programs, and to use the MRJE (MULTI-LEAVING
Remote Job Entry) and SRJE (SNA Remote Job Entry)
utilities.

Information concerning the interactive communications
feature of the SSP is in the Interactive Communications
Feature Reference Manual.

Information in this manual is intended primarily for tha
System /34 user who has experience with data
communications programming.

This manual contains the following chapters:

Chapter 1. Introduction describes the data
communications capabilities provided with System/34.

Chapter 2. Data Communications Programming with
BSC—RPG Il describes the capabilities of BSC support
for RPG ll. The specifications required to write an
RPG 1l BSC program for System/34 and sample
programs are included to illustrate programming
techniques and possible applications.

Chapter 3. Data Communications Programming with
BSC—Basic Assembler describes the capabilities of BSC
support for basic assembler. The macroinstructions
required to write a basic assembler BSC program for
System/34 and sample programs are included to
illustrate programming techniques and possible
applications.

Chapter 4. MULTI-LEAVING Remote Job Entry
Utility—-MRJE describes the MRJE utility for remote job
entry host systems. The procedure command that runs
the utility, the functions of the utility, and the utility
control statements required to operate MRJE are
described.

Preface

Chapter 5. Data Communications Print Utility describes
the $DCSUP print utility, which processes disk output
from MRJE and SRJE sessions. The OCL statements
and procedure command that run the print utility are
described. The utility control statements to control the
operation of the print utility are also included.

Chapter 6. Forms Control Table Utility describes the
$DCFUP utility which builds a forms control table for
use by the MRJE or SRJE utility. The OCL statements
and procedure command that run the utility are
described. The utility control statements to control the
operation of the utility are also included.

Chapter 7. SNA Remote Job Entry Utility—SRJE
describes the SRJE utility for remote job entry host
systems. The procedure command that runs the utility,

the functions of the utility, and the utility control
statements required to operate SRJE are described.

This publication contains the following appendixes:
Appendix A. ASCIl and EBCDIC
Appendix B. Transmission Control Characters for BSC

Appendix C. BSC Polling and Addressing Characters
for Tributary Stations

Appendix D. System/34 Interface to BSC Line
Protocol

Appendix E. MRJE BSC Line Protocol

Appendix F. Flow of SNA Commands with SRJE
Implementation



CONVENTIONS FOR ILLUSTRATING STATEMENT
AND MACROINSTRUCTION FORMATS

In descriptions of utility control statements and
macroinstructions, capitalized terms, brackets, braces,
and underlining have special meanings.

Capitalized terms must be entered as they are shown.
Numbers and special characters within a capitalized term
must also be entered as they are shown. You must
replace terms that are not capitalized with appropriate
values. For example, the statement:

.. READFILE NAME-filename
couid be entered
.. READFILE NAME-PAYROLL

Brackets ([ ]) are not entered as part of the statement.
Brackets indicate that the expression they enclose is
optional. For exampie:

[DATE-date]
means that you need not enter the expression.

Braces ({}) are not entered as part of the statement.
Braces indicate that you must select one of the values
enclosed within the braces. For example, in the
parameter:

CMD_{g}

either Y or N must be selected.

Underlining (__): If a parameter value is underlined, it is
a default value. A default value is one that is
automatically assigned when an optional parameter is
omitted. In the example shown for braces, N is the
default vailue.
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Chapter 1. Introduction

IBM System/34 System Support Program Product provides the following data
communications capabilities:

« RPG Il with BSC support

« Basic Assembler with BSC support
o MRJE utility

« Print utility

« Forms Control Table utility

« SRJE utility

In addition, the System/34 SSP also supports the Interactive Communications
Feature, a separately priced feature, and the 3270 Device Emulation Program
Product, Program Number 5726-EM1. Information concerning these products
can be found in the Interactive Communications Feature Reference Manual and
the 3270 Device Emulation User's Guide.

IBM System/34 SSP provides the BSC (binary synchronous communications)
support for System/34 RPG Il. The BSC support with RPG Il enables you to
develop RPG |l application programs that use the communications adapter to
transmit and receive data over communications lines connected with other
systems or terminals.

IBM System/34 SSP provides BSC support for the System/34 Basic
Assembler and Macro Processor Program Product. The BSC support with basic
assembler allows you to develop basic assembler programs that use the
communications adapter to transmit and receive data over communications
lines connected with other systems or terminals.

IBM System/34 SSP includes the MULTI-LEAVING Remote Job Entry (MRJE)
utility, which enables you to submit, execute, and obtain results of jobs from a
host system via the communications adapter using BSC line protocol. Output
from jobs can be returned to the submitting System/34 MRJE utility, directed
to another work station, or directed to the host system output devices. The
MRJE utility establishes single line connections, sends and receives data, and
executes the termination procedures.
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IBM System/34 SSP includes the $DCSUP print utility, which enables you to
print disk files created by the MRJE and SRJE utilities.

IBM System/34 SSP includes the $DCFUP forms control table utility, which
enables you to build a forms control table for use by the MRJE or SRJE utility.

IBM System/34 includes the SNA Remote Job Entry (SRJE) utility, which
enables you to submit, execute, and obtain resuits of jobs from a host system
via the communications adapter using SDLC line protocol. Output from jobs
can be returned to the submitting SRJE utility, directed to another work
station, or to the host system output devices. The SRJE utility establishes a
single line connection, sends and receives data, and executes the termination
procedures.

SYSTEM/34 DATA COMMUNICATIONS CONCEPTS

This section describes specific System/34 characteristics and operational
concepts of a data communications system. More detailed information is
available in the following publications:

« For a general description of data communications, see Data Communications
Concepts.

« For a more detailed description of BSC concepts, see General
Information— Binary Synchronous Communications.

« For a more detailed discussion of SNA, see IBM Systems Network
Architecture General Information.

« For a more detailed discussion of SDLC, see IBM Synchronous Data Link
Control General Information.

« For more detail concerning the System/34 communications adapter and
data communications functions, see the Functions Reference Manual.



Operating Characteristics of the Communications Adapter Feature

The communications adapter feature allows the System/34 to communicate at
rates up to 9600 bps. Two communications adapters can be installed on the
System/34 with a maximum combined rate of up to 9600 bps when both
adapters operate concurrently. The MLCA (multiline communications adapter)
provides up to four communications lines. The maximum speed for any one
communications line is 56,000 bps with the MLCA, and the aggregate speed of
all lines cannot exceed 65,600 bps. If any one of the communications lines has
a speed greater than 9600 bps, the aggregate of the other three lines cannot
exceed 9600 bps. The features available with the MLCA include the Autocall
feature, which allows calls to be placed automatically by the adapter, and the
X.21 feature, which allows access to public data networks. These features are
mutually exclusive. The Autocall feature or the X.21 feature is available only
with the MLCA. The communications adapters operate in half-duplex mode
over point-to-point and multipoint networks, including four-wire
communications lines. Operation of the communications adapter feature on a
System /34 is overlapped with processing operations and all input/output
device operations.

A System/34 on a switched network supports manual dialing and manual
answering except on lines equipped with the X.21 feature. X.21 permits only
autoanswer and autocall on a switched network. System/34 supports
automatic answering only when the attached modem (external or integrated)
also supports it. Automatic calling of numbers is supported when the MLCA
with the Autocall feature or the X.21 feature is installed on the system. For
additional information, refer to the Installation and Modification Reference
Manual.

All devices in the network, including the System/34, must:

» Use the same clocking source — modem, network (for DDSA or X.21), or
business machine

« Use the same transmission rate (bps)
« Use the same transmission code (ASCIl, EBCDIC, or EBCDIC transparency)

« Use compatible modems at each station
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System/34 Requirements for BSC

The minimum system configuration required to support the MRJE utility, an
RPG Il BSC program, or a basic assembler BSC program is:

« System/34 with minimum main storage size of 32 K bytes

+ Communications adapter
» System/34 System Support Program Product

Note: A main storage size of 48 K bytes is recommended if you use BSC.

System/34 Requirements for SNA

The minimum system configuration required to support the SRJE utility is:
« System/34 with minimum main storage size of 48 K bytes

« Communications adapter

« System/34 System Support Program Product



Chapter 2. Data Communications Programming with BSC-RPG II

IBM System /34 binary synchronous communications support gives you the
ability to send and receive binary synchronous data over a communications
line. The BSC support performs all functions necessary to establish the line
connection, exchange identification sequences, send and receive data, and
execute the correct termination or disconnect procedures. Appendix D contains
a description of the System/34 line interface to BSC. Sample programs are
included in this chapter to illustrate programming techniques and possible”
applications for System/34 RPG |l data communications programming.
System/34 BSC support runs as a separate task from the RPG |l program,
thus allowing the RPG |l program to be swapped into and out of main storage.
The BSC task requires 6 K bytes of nonswappable main storage.

Note: The user area of main storage must be at least 20 K bytes or no other

programs can run. If you wish to run BSC and spooling concurrently in a 32 K
system, you must start the BSC program first and then start spooling.

OTHER SYSTEMS

Binary synchronous data transfers are possible between System/34 and the
following:

« Another System/34 with either RPG Il or basic assembler
» System/32 with either RPG Il or basic assembler

« System/3 with RPG Il, CCP, or MLMP

« System/7 with MSP/7

« Operating System or Disk Operating System Basic Telecommunications
Access Method (0S, OS/VS, DOS/VS, or DOS BTAM)

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

« Operating System Telecommunications Access Method (OS or OS/VS
TCAM)

» Operating System or Disk Operating System Virtual Telecommunications
Access Method (DOS/VS or OS/VS VTAM)

« Customer Information Control System (CICS/DOS/VS or CICS/VS)
« Information Management System (IMS/VS)

» IBM 3741 Model 2 Data Station or Model 4 Programmable Work Station
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» IBM System/38 with BSC support using RPG |l or COBOL
« IBM 3747 Data Converter

« |IBM 5231 Data Collection Controller Model 2 (as a 3741 in transmit mode
only)

« IBM 3750 Switching System (World Trade only)

« IBM 5110 (in 3741 mode)

« IBM Series 1 {in System/3 mode)

« IBM 5260 Point of Sale Terminal {in 3740 mode)

« IBM 5280 Distributed Data System (in 3740 mode)
- IBM 6640 Document Printer*

« IBM Office System 6 Information Processor!

« IBM Mag Card Il Typewriter—Communicating?!

« 1BM 6670 Information Distributor!

. IBM 6240 Magnetic Card Typewriter—Communicating!
- IBM Displaywriter System!

For a description of how to write RPG Il programs, see the RPG I/
Reference Manual.

BSC STATION TYPES

RPG Il permits System/34 to function as any of the following station types:
« Receive only (receive input data from a remote terminal).
« Transmit only (transmit data to a remote terminal).
« Transmit and receive (no conversational reply).
Three modes of operation are possible:
— Transmit a file, then receive another file
— Receive a file, then transmit another file
— Transmit records of one file interspersed with receiving records of

another file

These functions, including sample RPG 1l programs, are described later in this
chapter.

1Binary synchronous communications between these devices and System/34 is available
via an RPQ.



RPG TELECOMMUNICATIONS SPECIFICATIONS

You use the RPG telecommunications specifications sheet (Figure 2-1) to enter
the information necessary to establish and maintain the BSC link. Each BSC
file (defined on the RPG file description specifications sheet as BSCA) must
have a corresponding entry on the RPG Il telecommunications sheet.

Note: Each data communications program implies a counterpart 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 receives ASCII
data.
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Figure 2-1. Telecommunications Specification Sheet
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Columns 1-2 (Page)
Entry Explanation
01-99 Page number
Columns 1 and 2 in the upper right corner of the specifications sheet are used
to indicate the page number of the program. The telecommunications
specifications must follow the file description and any extension and line
counter specifications.
Columns 3-5 (Line)
Entry Explanation

Any number Line numbers

Columns 3 through 5 are used to number the lines on the specification page.
Columns 3 and 4 are preprinted, so line numbering is done for you.

Column 6 (Form Type)
Entry Explanation

T Column 6 must contain a T. T identifies this line as a
telecommunications specification.

Column 7 (Comments)
Entry Explanation
. Comment line
You often want to write comments that help you understand or remember
what you are doing in a certain section of coding. RPG Il 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 |l program.
They serve only as a means of documenting your program.

Columns 7-14 (Filename)

Entry Explanation

Alphameric This entry must be the same as the file name associated '
with the BSC device on the file description specifications
sheet.



Column 15 (Configuration)

Entry Explanation

P or blank This is a point-to-point nonswitched network.

S This is a point-to-point switched network.

M This is a multipoint network, where the control station

selects the tributary station through polling or addressing.
Note: System/34 cannot be the control station.

Note: Column 17 must contain a T if this column contains an M.

Column 16 (Type of Station)

Entry Explanation

T This station transmits messages from the file named in
columns 7 through 14. The file must be designated as an
output file on the file description specifications and must
appear on the output specifications.

R This station receives messages into the file named in
columns 7 through 14. The file must be designated as an
input file on the file description specifications and must

appear on the input specifications.

Note: This entry is independent of the entry in column 20.

Column 17 (Type of Control)
Entry Explanation
T This is a tributary station on a multipoint network.
Note: System/34 cannot be the control station.
Blank This is not a tributary station.

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

Data Communications Programming with BSC-RPG ||
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Column 18 (Type of Code)
Entry Explanation
A U ASCII (formerly referred to as USASCII) transmission
control characters are used. When ASCII is used, each
station must provide file translation when it is required.

E or blank EBCDIC transmission control characters are used.

ASCIl and EBCDIC charts are in Appendix A.

Column 19 (Transparency)
Entry Explanation

Y EBCDIC transparency is used. The data being transferred
may contain transmission control characters and/or
packed numeric or alphameric characters. EBCDIC
transmission control characters are listed in Appendix B.
(Column 18 must be E or blank.)

N or blank EBCDIC transparency is not used. Zoned decimal or
alphameric data is transmitted and received. The data
being transferred cannot contain transmission control

characters.
Column 20 (Switched)
Entry Explanation
Blank This is not a switched network.
M The operator using the program makes the connection by

dialing the number (manual dial).

A This program uses automatic answer.
B This program uses manual answer.
Notes:

1. If you are using an autocall line, the switch type specified has no effect.
However, if no phone list is specified in the COMM OCL statement, the
switch type specified here is established.

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

Columns 21-31 (Dial Number)

Columns 21 through 31 are not used. Leave them blank.



Column 32 (Location of Identification—This Station)
Entry Explanation
S This is a switched network. This station identification is
at the position specified by the symbolic name in columns

33 through 39.

E This is a switched network. The entry in columns 33
through 39 is this station identification.

Blank This a nonswitched network or a switched network where
no ID is used for this station.

Columns 33-39 (ldentification-This Station)

Entry Explanation

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

When column 32 contains an S, this entry is the symbolic
name of the location of this station identification. The
symbolic name must not be an array name. If the BSC
file is a primary or secondary file, this symbolic name
must refer to the first element of a table. (The table
might have only one element.)

The station identification can be from two to 15
characters. A station identification must not contain a
control character sequence (Appendix B). The station
identification is translated if the BSC files are being
translated.

Column 40 (Location of Identification~Remote Station)
Entry Explanation
S This is a switched network. The remote station
identification is at the position specified by the symbolic
name in columns 41 through 47.

E This is a switched network. The entry in columns 41
through 47 is the remote station identification.

Blank This is a nonswitched network or a switched network
where no ID is used for the remote station.
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Columns 41-47 (ldentification—-Remote Station)
Entry Explanation

Alphameric When column 40 contains an E, this entry is the actual
identification sequence of the remote station (minimum of
two characters).

When column 40 contains an S, this entry is the symbolic
name of the location of the remote station identification.
The symbolic name must not be an array name. If the
BSC file is a primary or secondary file, this symbolic name
must refer to the first element of a table. (The table
might have only one element.) This ensures that the
station identification is in storage before the
communications line is opened. The station identification
can be from two to 15 characters. A station identification
must not contain a control character sequence (Appendix
B). The station identification is translated if the BSC files
are being translated.

Columns 48-51 (Remote Terminal)

Columns 48 through 51 are not used and must be blank.

Column 52 (ITB)
Entry Explanation
| Intermediate block check (ITB) is used.
Blank ITB is not used.
Intermediate block checking can be used only if records are blocked.

Note: ITB and EBCDIC transparency cannot both be specified for the same
BSC output file.



Columns 53-54 (Permanent-Error Indicator)

Entry

Blank

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

Explanation

No permanent-error indicator is specified. If a permanent
error occurs when no permanent-error indicator is
specified, a system halt occurs. The program cannot be
restarted.

A permanent-error indicator can be specified for

every BSC file. If you are using more than one BSC
file, each file can have a permanent-error indicator.
Specifying a permanent-error indicator is recommended
when running in unattended mode. The indicator does
not have to be unique for each file.

When a permanent error occurs, the specified error
indicator is set on. You can then use the permanent-error
indicator to condition appropriate programming response,
such as printing a message or performing a controlled
cancel.

Do not attempt further transmission while the
permanent-error indicator is on. This includes attempts to
transmit more than one record during detail, total, or
exception output. To avoid sending records while the
error exists, condition each record to be transmitted with
the not permanent-error indicator; either on the
calculations specifications (columns 9 through 11), or on
the output specifications (columns 23 through 31).

To retry an operation after a permanent error occurs, turn
off the permanent-error indicator. The RPG |l program
can then access the BSC file on which the error occurred.
If an error occurs on the retry operation, the
permanent-error indicator is turned on again; otherwise,
processing continues.

Data Communications Programming with BSC—-RPG Il

2-9



Columns 53-54 (Permanent-Error Indicator) (continued)

Entry Explanation

01-99, L1-L9, Keep the following points in mind when you retry an
LR, H1-H9 operation:

(continued)

« The permanent-error indicator is the only indication to
the RPG Il program that an error has occurred. A BSC
information message will be displayed describing type
of error. If a halt (H1-H9) is not issued as part of the
permanent error routine, the BSC information message
might not be preserved on the display screen.

« Any data in the BSC buffers at the time of an error is
lost.

« Switched lines are not disabled when an error occurs,
unless a disconnect sequence is received or the
hardware detects disconnect.

« Any data transmitted while the permanent-error
indicator is on is invalid. Unless your program is
designed to recognize all data, the error condition may
cause an unidentified record halt.

¢ Your program should limit the number of times an error
can occur before the program is stopped.

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 logic cycle, they can be set off before the
program cycle in which the error occurred is complete.

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, take the O option to prompt the system halit display.
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Columns 55-57 (Wait Time)

Entry

Numeric

Blank

Explanation

This is the length of time in seconds, 1 to 999, that BSC
will wait with no data being sent or received before an
error message is displayed and before an abort
(DLE-EOT) is sent to the remote station.

The system convention for timeout, 180 seconds, is used.

A permanent-error indication is recognized by the system whenever the wait
time on a line elapses. 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 might require for special operation
such as table searches and computing square roots.

Note: The wait time limit specified applies only to delays at the System/34
and does not apply to the remote device. In addition, the time limit applies
only during the transmission or reception of a file, not between file

transmissions.

Columns 58-59 (Record Available Indicator)

Entry

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

Blank

Column 60 (Last File)
Entry

L

Blank

Explanation

A record available indicator should be specified if RVI

is to be received. See Figure 2-5 for examples of

using a record available indicator. This indicator is set on
whenever a reverse interrupt (RVI) is received.

Record available indicator is not used.

Explanation

This BSC input file is processed only after all other input
files are processed.

This BSC file may not be the last input file processed.

Note: This entry does not affect demand files.
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Columns 61-62 (Polling Characters)

Entry

Alphameric

Blank

Explanation

The polling identification of this station is needed, if this
station is part of a multipoint network and the BSC file is
a transmit (output) file. Polling and addressing characters
must be used in pairs, as listed in Appendix C.

This station is not transmitting on a multipoint network.

Columns 63-64 (Addressing Characters)

Entry

Alphameric

Blank

Explanation

The addressing identification of this station is needed, if
this station is part of a multipoint network and the BSC
file is a receive (input) file. Polling and addressing
characters must be used in pairs, as listed in Appendix C.

This station is not receiving on a multipoint network.

Note: Enter polling and addressing characters in EBCDIC; the compiler
converts the characters to the form required by the code specified in column
18. (If ASCII was specified, enter uppercase addressing characters; and they
are converted to lowercase ASCII characters.)

Columns 65-70 (Remote Device)

Columns. 65 through 70 are not used and must be blank.

Columns 71-74 (Reserved)

Columns 71 through 74 are not used and must be blank.

Columns 75-80 (Program ldentification)

Columns 75 through 80 may contain any characters. These columns may
contain the program name used in the control specifications, or they may
contain characters that identify a certain portion of the program. The entry is
ignored by the compiler, but appears in the source program listing.



FILE DESCRIPTION SPECIFICATION ENTRIES FOR BSC FILES

The entries in the following columns are used to define a BSC file on the file
description specifications. The entries in columns not listed are the same as
for the basic RPG Il language (RPG Il Reference Manual).

Columns 7-14 (Filename)

This is the name of a BSC file. The same file name must be used on the RPG
telecommunications specifications.

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

Column 15 (File Type)
Entry Explanation
I This is an input (receive) file.

0] This is an output (transmit) file.

Column 16 (File Designation)
This is the same as for the basic RPG Il language exgept that:

« D (demand file) is the required entry for transmit interspersed with receive.
BSC files also should be designated as demand files for any receiving
program which does not address the BSC files immediately. For example, if
your BSC file is defined as a secondary file, the communications line opens
as soon as the program begins. This means that your wait time might
elapse before you are ready to process the BSC file (see columns 55-57 of
T specifications (Wait Time)). If the BSC file is defined as a demand file,
however, the line does not open until the program is ready to receive the
first record for the BSC file.

+ R (record address file) is an invalid entry. A BSC file cannot be a record
address file.

Column 17 (End of File)

Enter an E if end of file on the input (receive) file is to determine end of job.
The BSC input file might be the only file with an E in column 17. However, if
any other input file has an E in column 17, all BSC input files should also have
an E in column 17. This E is not necessary for the BSC files; but when it is
not specified and end of file is reached on another input file, the BSC files
close and the system on the other end of the communications line has no
indication of what has happened. When an E is specified for the BSC files, all
systems can come to a successful end of job.
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2-13



Column 19 (File Format)

Enter an F (fixed length) for BSC files.

Columns 20-23 (Block Length)
Enter the size of the blocks of data processed by BSC, right-justified. Block
length for your BSC files must be a multiple of record length. The maximum
block length is 4075. If block length is not specified, it defaults to record
length.

Columns 24-27 (Record Length)

Enter the length of your BSC records, right-justified. If you do not specify a
record length, the record length defaults to the maximum record length (4075).

Note: A record that has data of O length is ignored unless 3740 mode is used,
in which case it is considered a file separator. If your program receives a
record that has a length greater than O but shorter than the record size you
specify, the remainder of that record contains blanks.

Column 32 (Additional Area)
Assign dual 1/0 areas in this column. Any number, 1 through 9, assigns two
1/0 areas. If this column is blank, only one |/O area is assigned. Dual I/0
areas may improve throughput.

Columns 40-46 (Device)

Entry Explanation

BSCA This is the device entry for BSC files.
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PROGRAMMING CONSIDERATIONS
RPG Il First-Time Logic

RPG lI first-time logic opens all primary and secondary input files during the
first-time cycle. That is, one record is read from each primary and secondary
input file before any input file is processed. However, depending upon the
particular application, you might want to delay first-time logic for processing of
your BSC input files. You can delay first-time logic by designating each BSC
input file as a demand file (D in column 16 of the file description
specifications). One or more BSC input file can also be designated as the last
file (L in column 60 of the telecommunications specifications). If 3740 multiple
file support is being used, all secondary input files should have the L in column
60. Remember that an entire BSC input file must be received before another
BSC input file can be received.

Autocall Support

When the System/34 is configured with the MLCA (multiline communications
adapter) and the Autocall feature, remote locations can be called automatically
without operator intervention. Because there is no reference to the autocall
capabilities in user programs, existing programs can use autocall without
modification. You specify autocall by using the PHONE parameter on the
COMM OCL statement. The COMM statement is described in the System
Support Reference Manual.

The phone list specified in the COMM statement can contain up to 120 phone
numbers and is generated by the DEFINEPN procedure, which is described in
the System Support Reference Manual.

If a batch BSC job is run on an autocall line and no phone list is specified in
the COMM statement (or there is no COMM statement), the call mode defaults
to the mode specified in the user's DTF or the display station communications
configuration record. The mode can be manual answer, manual call, or auto
answer. If the phone list is specified in the COMM statement but the line is
not an autocall line, or the autocall task was not loaded at IPL time, then the
line is considered to be a manual or auto answer line, depending on the switch
type defined for the line.

X.21 Support

When the System/34 is configured with the MLCA and the X.21 feature,
remote locations are called automatically on switched lines. Existing programs
can use the X.21 capabilities without modification. You specify the list of
numbers for the public data network with the PHONE parameter of the COMM
OCL statement. The COMM statement is described in the System Support
Reference Manual.

The list specified in the COMM statement can contain up to 84 phone numbers

and is generated by the DEFINX21 procedure, which is described in the
System Support Reference Manual.
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When the first request during any BSC job step is made to BSC data
management, the phone list is searched for a number to call. The first time the
list is referenced, the search begins with the first number. For each succeeding
reference, the search begins with the next available number. If a number
cannot be reached, its retry count is decremented and the next number is
called. If no number in the list can be reached, either the permanent error
indicator is turned on or the permanent error return code is passed to the user
program. A message is displayed indicating each number that could not be
reached. When a number is reached, a message is displayed indicating the
number reached and communications proceed. When the job step ends, you
can use the IF statement to reexecute the step and call the next number. You
can also use the same phone list in a succeeding step of the job.

The ability to call multiple locations within a single BSC job step is primarily
useful when the System/34 is receiving data from those locations. Because
any number may be called during a request, transmission of data to a particular
location should be performed with a single number phone list.

If, during the receiving of data, a permanent error occurs, the phone number
associated with the communications link is not reset. Because the number is
not reset, it cannot be called again on subsequent passes through the list. The
recovery associated with that particular job step is the responsibility of the
user.

Blank Compression/Expansion

In order to use the line more effectively and decrease communications line
costs the System/34 BSC offers the RPG |l and assembler users the capability
of transmitting and/or receiving data with all contiguous blanks (two or more)
removed. This is done by using the same format used by the IBM 3780.

For put files, data is moved from the logical buffer to the BSC 1/0 buffer with
blanks removed and compression control characters inserted. After each
record, an IRS (intermediate record separator) character is inserted.

For get files, the procedure is reversed; the System/34 recognizes the IRS
control characters, inserts the blanks removed by the remote station, and
moves the record from the BSC 1/0 buffer to the logical buffer.

To use blank compression/expansion, execute an OVERRIDE procedure or a
SETR utility control statement with BLANK-C specified before executing the
BSC program. See Appendix D for an example of blank

compression /expansion.

Note: Blank compression/expansion cannot be used with transparent or ITB
modes.



Blank Truncation

System/34 BSC is also capable of transmitting and/or receiving data with
only the trailing blanks removed.

For put files, data is moved from the logical buffer to the BSC 1/0 buffer with
all trailing blanks removed. After each record, an IRS character is inserted.

For get files, the data in the BSC 1/0 buffer is scanned until an IRS is
encounterd. All data up to the IRS is moved to the logical buffer. The
remainder of the logical buffer is blanked.

To use blank truncation, execute an OVERRIDE procedure or a SETR utility
control statement with BLANK-T specified before executing the BSC program.
See Appendix D for an example of blank truncation.

Notes:

1. Blank truncation cannot be used with ITB mode. Blank truncation can be
specified with transparent mode; however, this negates the truncation
capability since no blanks are removed. When truncation is used with
transparent mode, the record length must be equal to the block length.

2. When you use blank compression/expansion or blank truncation with
blocked records, the number of records .per block will vary depending on the
number of blanks in each record.

Control Breaks and Overflow

Take care when transmitting data during total time in any RPG |l program that
both transmits and receives. Because of the sequence of total and detail
operations in the RPG Il program cycle, data might not be available for output
even though it is read.

Take similar care when assigning the overflow indicator to a BSC file in a
program that both transmits and receives. A potential problem exists when
RPG Il, because of the program cycle, tries to transmit an overflow record
while receiving.

Data Communications Programming with BSC-RPG Il  2-17



Data Formats

System/34 RPG Il support uses the following data formats for transmitting
data; these formats must be used when sending data to System/34 from a
processing unit.

« Nontransparent, non-ITB: STX-data-ETX(ETB)
« Nontransparent, ITB: STX-data-ITB-data-ITB-data-ETX(ETB)
« Transparent, non-ITB: DLE-STX-data-DLE-ETX(ETB)

e Transparent, ITB (receive files only):
DLE-STX-data-DLE-ITB-DLE-STX-data
DLE-ITB-DLE-STX-data-DLE-ETX(ETB)

A}

Data can be fixed-length and either unblocked or blocked.

Errors

If an error occurs at either station, System/34 retries the operation up to seven
times or up to the number of retries specified by the ALTERBSC procedure
command or the SETB utility control statement. (See the System Support
Reference Manual for more information on the SETB utility control statement
and the ALTERBSC procedure command.)

RPG Il Diagnostics

Refer to Displayed Messages Guide, for a discussion of RPG Il diagnostics.

BSC Environment

BSC configuration information is altered by System/34 ALTERBSC and
OVERRIDE SSP procedures. When you are running BSC programs from the
input job queue, the configuration information from the system console is used
for the job. The SSP retrieves the information at the time the job is run.

The ALTERBSC and OVERRIDE procedures run the $SETCF utility. Instead of
using these procedures to alter the BSC environment, you can use the SETB
and SETR utility control statements of the $SETCF utility. These procedures
are described in Modifying the MRJE Environment in Chapter 4.

For information on coding System/34 procedure commands and utility control
statements, see the System Support Reference Manual.



DESCRIPTIONS OF BSC FUNCTIONS

This section describes the functions that System/34 can perform as part of a
data communications network. The sample RPG Il programs later in this
chapter illustrate these functions.

Receive Only Function

The receive only function allows you to receive input data from another station.
The file can be either a primary, demand, or secondary file. Blocked records
are permitted. Dual 1/0 areas can be used to achieve greater throughput for
primary and secondary files. Dual I/0 areas cannot be specified for a demand
file.

The receive only file is defined as an input file on the RPG file description
specifications sheet and as a receive file on the RPG il telecommunications
specifications sheet.

Transmit Only Function
The transmit only function allows you to transmit BSC data to a remote
location. Dual 1/0 areas and blocking of data can be used to increase
throughput.
The transmit only file is defined as an output file on the RPG file description
specifications and as a transmit file on the RPG telecommunications
specifications.

Transmit and Receive
Two files are defined, one as an input file on the RPG file description
specifications and as a receive file on the RPG telecommunications
specifications. The other file is defined as an output file on the RPG file
description specifications and as a transmit file on the RPG telecommunications

specifications.

In any BSC program which transmits and receives, columns 15 and 17 through
47 must be identical in the two RPG telecommunications specifications lines.

Transmit and receive RPG || BSC programs can be written three ways:
1. Transmit a file, then receive a file.
2. Receive a file, then transmit a file.

3. Transmit records interspersed with receive records.
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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. If the receive file is a secondary file, column 60 of
the telecommunications specifications must contain an L. Matching fields and
the record available indicators must not be defined for the BSC files.

Note: An L entry is not needed if the receive file is a demand file.

Receive a File, Then Transmit a File

The receive file is defined as a primary, secondary, or demand file on the RPG
file description specifications. The record available indicator must be blank on
the RPG telecommunications specifications.

Transmit Interspersed with Receive

A transmit interspersed with receive program transmits data from one file and
receives data in another; the data in the two files might not be related. Unlike
conversational programs, a transmit interspersed with receive program might
intersperse several records or several blocks of data at a time.

The receive file must be defined as a demand file on the RPG file description
specifications sheet. The record available indicator must be defined on the
RPG telecommunications specifications. System/34 must initiate the
transmission and then suspend its transmit file to receive data incoming from
the other station. (See Figure 2-5 for an example of this type of program.)

Programming Considerations: Once System/34 BSC begins to process the last
record in the transmit file, System/34 ignores the record available indicator,
whether or not the last record was actually transmitted. When BSC accepts for
transmission the last record in the file, RPG |l completes LR processing and
begins to close the file.

Hence, if the next-to-last record or block of records intended for transmission
prompts a request to transmit to System/34, the request might be ignored.
The request is always ignored if it is prompted by the final record or block of
records.

The System/34 programmer can avoid problems by adding a special record,
which is agreed upon with the programmer of the other station, to the end of
the System/34 transmit file. This record signals that System/34 went to end
of job and cannot honor a request to receive, even though that request was
just transmitted.



DEVICE-DEPENDENT CONSIDERATIONS

OS and OS/VS TCAM and OS/VS VTAM

System/34 can be part of a data communications network that includes the
Operating System (OS and 0S/VS) Telecommunications Access Method
(TCAM) or the OS/VS Virtual Telecommunications Access Method (VTAM).
(See IBM System/360 and IBM System/370 Bibliography, GA22-6822, for the
order numbers and titles of publications on TCAM and VTAM.)

System/34 communicates with TCAM and VTAM in the same ways it
communicates with another System/34. The System/34 programmer may
approximate conversational mode by using RPG II.

The RPG Il technique for approximating conversational mode consists of using
the READ operation code to receive data and the EXCPT operation code to
transmit data.

Instead of using one combined file for transmitting and receiving data, the RPG
Il technique requires two files: a demand file for input from BSC, and another
file for output to BSC. No record available indicator is used. The System/34
program must know what TCAM or VTAM is going to do next (that is, send or
receive) and perform the appropriate BSC receive or transmit operation.

A restriction when you communicate with TCAM is that to maintain a switched
line connection, you must begin transmitting to TCAM within nine seconds
after receiving end of file from TCAM; otherwise, you must dial to reestablish
the line connection.

IBM 3740 Data Entry System
RPG |l data communications programming supports the IBM 3741 Model 2
Data Station, the IBM 3741 Model 4 Programmable Work Station, and the IBM
3747 Data Converter in communicate mode as a remote device via the

communications adapter on the System/34.

This section contains a description of the RPG |l specifications required to
communicate with the 3740 Data Entry System.
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Restrictions

The following items should be noted when communicating between a 3740
and a System/34:

» A 3741 with an Expanded Communications Buffer Feature (ECB) (Feature
Number 1680) has a maximum buffer size of 512 bytes.

« The Operator Identification Card Reader Feature (Feature Number 5450) and
the Expanded Communications/Muitipoint Data Link Control Feature
(Feature Number 1685) on the 3741 are not supported by System/34 RPG
.

« A 3747 with the Blocking/Reformatting Feature (Feature Number 1480) has
a maximum buffer size of 8050 bytes. However, System/34 RPG II will
only handle a maximum of 4075 bytes.

« Through RPG Il you can communicate with the 3741 or 3747 either by using
single file support (single input and/or single output) or by using multiple
file support (multiple input and/or multiple output). In the latter case,
multiple files can be received from and/or transmitted to the 3740 system.

« Through RPG Il, you may also transmit to and receive blocked records from
a 3741 with ECB Feature or a 3747 with the Blocking/Reformatting Feature.

Single File Support

When communicating with the 3741, a maximum of two BSC files are allowed
(one input and/or one output) per RPG Il program for single file support. If
two BSC files are used, the input file must be processed completely before
processing the output file.

When communicating with the 3747 Data Converter, only one BSC file is
allowed (either input or output).

Multiple File Support

Through RPG |l you can communicate with the 3740 Data Entry System using
the multiple file support of System/34. Multiple file support must be indicated
via either the OVERRIDE procedure or the SETR utility control statement by
specifying the MLTFL-Y parameter before executing the RPG |l program. (See
the System Support Reference Manual for OVERRIDE and SETR.)

When communicating with the 3741, multiple files may be either received,
transmitted, or received and then transmitted. All 3740 input files must be
received before System/34 can begin transmitting files to the 3740. When
communicating with a 3747, muitiple files may be either received or
transmitted. When communicating the 5110, muitiple files can be either
received, transmitted, received and then transmitted, or transmitted and then
received.



Blocked Record Support

Blocked records may be transmitted to and received from a 3741 with the ECB
feature for either single or multiple 3740 files. Blocked record support is
indicated via the OVERRIDE procedure or the SETR utility control statement by
specifying the RCSP-1E parameter before executing the RPG Il program. (See
the System Support Reference Manual, for OVERRIDE and SETR.)

Blocked records may be transmitted to a 3747 with the Blocking/Reformatting
Feature via the above method or in a manner similiar to normal RPG I
blocking.

Note: Blocked record support can be used with either single or multiple file
support.

RPG Il input files can be primary, secondary, or demand files. However, the
3740 files must be processed one file at a time to the end of the file and in
the order that the 3740 transmits them.

Secondary files are processed in the order listed on the file description
specifications in the source program.

Demand files are processed in the order determined by the user’s logic on the
calculation specifications.

Output files must be processed one file at a time. That is, all records for a file
must be transmitted before the first record for the next file is sent. When
communicating with a 3741, if multiple files are received and then muiltiple files
are transmitted in the same program, all input files must be processed before
any output files are processed.

RPG Il Specifications

Use of the 3740 affects RPG Il file description, telecommunications, and output
specifications.

Only the entries unique to the 3740 are described here.

RPG |l File Description Specifications

Columns 20-23 (Block Length): Maximum block length is 128 bytes without
the ECB feature on the 3741 or blocking/reformatting on the 3747.

If blocked records are to be transmitted to a 3741 with the ECB feature, the
block length may be any multiple of the record length not exceeding 512 bytes.
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If blocked records are received from a 3741 with the ECB feature, the block

length must be N times the record length, where N is the result (disregarding
the remainder) of dividing 512 by the record length plus one. For example, if
the record length is 128:

« Record length plus one = 129

512 divided by 129 = 3 remainder 125

« N=3
« Block length = 3 times 128 = 384

When communicating with a 3747 with the Blocking/Reformatting Feature, the
block length is dependent on the use of the data at the 3747 and the amount
of storage available (Feature Numbers 7690, 7691, or 7692). Blocking on the
3747 can be identical to that of the 3741 with ECB through the use of C3
control records. Blocking can also be handled in a manner that is similar to
the RPG Il blocking through use of the C3 control records. For an explanation
of the C3 control records format, see IBM 3747 Data Converter Reference
Manual and Operator's Guide.

Columns 24-27 (Record Length): Maximum record length is 128 bytes when
communicating with a 3741. The 3747 maximum record length depends on the
use of the data at the 3747 and whether the Blocking/Reformatting Feature is
installed.

RPG Telecommunications Specifications

The 3740 files require some restrictions to the telecommunication
specifications. Only the columns affected are listed here:

Entry Not
Column Allowed Description

15 M Multipoint network"

17 T Tributary station on a
multipoint network

52 | ITB

Columns 61-74: Must be blank.

RPG Il Output Specifications

Columns 17-22: Must be blank.



USING RPG Il FOR COMMUNICATION BETWEEN A SYSTEM/34 AND THE
IBM 3750 (WORLD TRADE ONLY)

When a System/34 is connected to an IBM 3750 Switching System, the RPG
Il data communications program must allow message exchanges between the
two systems. The application program can be written for message exchange
related to the following 3750 functions:

1.

2.

5.

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

Recording announcement to extension under data processing system

Transfer of recorded data to data processing system

Communications between the System/34 and the 3750 are binary
synchronous, point-to-point operations in transparent mode. Only EBCDIC can
be used. The System/34 operates as a transmit and receive station.

Programming Procedure

When end of transmission (EOT) is received, and the next step in your program
is to receive more data, issue another read to the same BSC input file.

SAMPLE PROGRAMS

The following four sample programs are provided as examples of the various
types of RPG Il BSC programs. The first example is a transmit program; the
second is a receive program; the third is a System/34-to-TCAM program; and
the fourth is a transmit-interspersed-with-receive program.

Transmit Program

In the following transmit only program, a file is read and then transmitted. The
week's data is sorted by name of salesman. The amount of each sale is
written on the disk; and the total sales for each salesman is transmitted to the
branch office. After all disk records containing sales information are read, the
total of all sales is transmitted to the branch office.

Data Communications Programming with BSC—RPG ||
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RPG Il File Description Specifications (Figure 2-2, Part 1)

Column

7-14
15

19
20-27
32
40-46

Description

Records are blocked.
Dual 1/0 areas are used.

BSCA is the device name.

WKLYSMRY is a BSC file.
Since WKLYSMRY is to be transmitted, it is an output file.
BSC files always have a fixed-length format.
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Figure 2-2 (Part 1 of 3). Transmit Program
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RPG Telecommunications Specifications (Figure 2-2, Part 2)

‘ Column Description

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

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

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

20 Automatic answer (A) is used by this called station.

32-47 Explicit station identification sequences are given for each
station. Station IDs help ensure data security on the switched
network.

53-54 The permanent-error indicator used is 25.

55-57 The data communications line is kept open for 70 seconds when

no messages are being sent or received. After 70 seconds
elapse, a permanent error condition results if the line is still not
being used.
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L Figure 2-2 (Part 2 of 3). Transmit Program
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RPG Calculation Specifications (Figure 2-2, Part 3)

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

RPG Output Specifications (Figure 2-2, Part 3)

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 1/0 areas, not all the
records preceding the record identified were transmitted.

'ines 05-10: When on, the permanent-error indicator prevents the program
rom transmitting totals.
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Receiving Two Files, then Transmitting Two Files to a 3740

The IBM 3740 transmits two files to the System/34 and then receives two

files from the System/34. The first file forms the input file BS1, the second
file forms BS2. The data received as input to BS1 and BS2 is written by
System/34 to the file, PRINTER. The disk file, FILEA, is then read. Records

that start with a 1 are transmitted to the 3741 via file BS3. Records that start
with a 2 are sent to the 3741 via file BS4. (All records with a 1 must precede
any records that begin with a 2.) The job ends when the last record from the
disk has been read.

Note: OVERRIDE must be run with MLTFL-Y, RCSP-1E.

IBM Internationsl Business Machines Corporstion.
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Figure 2-3 (Part 1 of 5). Receiving Two Files, then Transmitting Two Files to a 3740
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Figure 2-3 (Part 4 of 5). Receiving Two Files, then Transmitting Two Files to a 3740
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System/34 to TCAM

RPG File Description Specifications (Figure 2-4, Part 1)

System /34 reads student answers from DISK. The answers are transmitted to
TCAM. MFC1TAB is a table file containing station IDs. 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 is used to
receive records to the file.

RPG Extension Specifications (Figure 2-4, Part 1)

MFC1TAB contains the tables TABME and TABYOU. TABME is the
System/34 station ID; TABYOU is the TCAM station ID.
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RPG Telecommunications Specifications (Figure 2-4, Part 2)
ANSWER and RESULTS are transmit and receive files, respectively. Both are
part of a switched network.

RPG Input Specifications (Figure 2-4, Part 2)

DISKIN provides data from a disk file. RESULTS provides data from TCAM.
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RPG Calculation Specifications (Figure 2-4, Part 3)

System/34 records the number of tests transmitted to TCAM for correction.
The tests are transmitted by exception output to BSC. The system receives
(using the READ operation code) results from TCAM until the system reaches
end of file on RESULTS. System/34 sets indicators off at end-of-file time to
prepare for the next RPG cycle.

RPG Output Specifications (Figure 2-4, Part 4)

System/34 prints data by exception output as the data is read from the disk
and received by BSC. The system transmits data to TCAM by exception output
as the data is read from the disk. The system signals TCAM (with an E) when

no more records are sent.
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RPG OUTPUT SPECIFICATIONS GX21.9000  UMI080"
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IBM ioasons susinss echivs

75 76 77 18 79 80

Program Punching Graphic Card Electro Number Program mﬁ.ﬂ
Programmer —I Date Instruction Punch Identification c
O §
g ; "
ol £ Skip Output Indicators Commas | 2670 Balonces | o gign | cR | 2 [ X = Remave
Wla . . lus Sign
5 i Field Name Yer Ye 1 A |4 |Y~- D
. z 5 Sl & Yes No 2 B | K Field Edit
Line Filename HoH 5 No Yes 3 C|L |Z= 2ero
|3 And  And =| Position No No 4 DM Suppres
8 FlolEfL] o § 3| in -
. alojo] €| & |s 3 3 S| ouwew |3 Constant or Edit Word
§ 5[R sl< 2|2 ]2 avto 22| Recors |2
* A|N|D o 1 23 4 56 7 8 9 101112131415 16 17 1819 20 21 22 23 24 *
3 4 5|6|7 B 9 10 11 12 13|1415]16[17]18}19 20|21 22}23 (24| 26|26 |27!28] 29|30 |31 |32 33 34 35 36 37|38 [40 4% 42 43]44]45 45 47 48 49 50 51 52 53 54 55 56 57 58 59 60 81 62 63 64 65 66 67 88 69 70|71 72 713 74
o\ Jo P !
1
02| |o 0 OF]| |
1 e [
0|3 |o T Y] R I n
[ \ /
4| Jo 4 ESULTIS, RECETL
ols| [o I3
8| |o \ 5 |7
o|7| |o T 5
o[o] Jo F 1N
ols| o ] N7
1|0 JlO
1)1 lo E
12| |O
13| [o I ‘ ! SMLTIT] !
e[ o [ I |
RPG OUTPUT SPECIFICATIONS GX21-9000 UM/080"
Printad in U.S.A.
IBM Susiness Machines
- 75 76 77 78 79 80
Program Punching Graphic Card Electro Number Program A a’.m
Progrommer Dot Instruction | po Identification TICA
g
O Glspece|  skip Output Indicators Zero Balances -
alE Commas | <%0 '™ | NoSign [ CR | = | X = :ma
HE . lus Sign
E £ Field Name Yoo Ve 7 Al |Y = Dme
. HEHR Yes No 2 B | K Field Edit
Line Filename '>'n_§§ At A End No Yes 3 c (L [Z= Zoro
g x| Position No No 4 D | M Suppress
8 Fiole[L] o g 2l in «
£ aoo| ¢ | £z 3 5 S| ouwe |3 Constant or Edit Word
g ol 4| < |z z z *AUTO £|2| Record 8
* A|N|ID il *1 23 4 56 7 8 9 1011121314151617 1819 20212223 M4 *
3 4 6|8]7 8 9 1011 1213|14)15]16]17]|18|19 20|21 22|23|24|25|26 27 (28|29 /30|31 |32 33 34 35 3§ 37|38 40 41 42 43|44 145 46 47 48 49 S0 51 52 5] 54 65 56 57 58 50 60 61 62 63 64 65 66 67 68 69 70|71 72 73 74
0j1) |o [ T T
ol2| |o [ | q '
o3 |0
ola| [o VROUFS !
05| |0
ofs| [o ' KRESIALTHS'
1 1
ol7
o SUL |
ols| [o S \
ole| |O =t
ol [o giNdal |
11] o D&
12| |o
1(3f |o ES
11a] o NS T
1[5 o [T

Figure 24 (Part 4 of 4). System/34 to TCAM

Data Communications Programming with BSC-RPG Il  2-35



Transmit Interspersed with Receive—No Conversational Reply

In the following program, a file containing information about a student test is
read and transmitted to a program for processing. During transmission, the
other station might interrupt to send back results. When this occurs, RPG
turns on record available indicator 04. The input file is then read and the
incoming data is printed on the printer. System/34 then resumes transmission.

RPG File Description Specifications (Figure 2-5, Part 1)

Column Description
7-14 RESULTS and GRADES are BSC files.
15 RESULTS receives data; therefore, it is an input file. GRADES is
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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Figure 2-5 (Part 1 of 5). Transmit Interspersed with Receive
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RPG Telecommunications Specifications (Figure 2-5, Part 2)

Column Description
7-14 RESULTS and GRADES are the BSC files for this program.
15 This station is part of a switched network (S).
16 RESULTS is an input file and receives data (R). GRADES is an
output file and is transmitted (T).
17 Polling is not used, so column 17 is blank.
18-19 EBCDIC (E) and the transparency feature (Y) are both used.
20 Automatic answer is used by this station.
32-47 Explicit station identification sequences are given. Station IDs
help ensure data security on the switched network.
53-54 The permanent-error indicator used is 44.
55-57 The data communications line is kept open for 70 seconds when
no messages are being sent or received. After 70 seconds
elapse, a permanent error condition results if the line still is not
being used.
58-59 The record available indicator is 04; it is set on when the other
system sends an RVI (reverse interrupt). This indicates it is ready
to send a record to be received by RESULTS.
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RPG Input Specifications (Figure 2-5, Part 3)

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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RPG

Calculation Specifications (Figure 2-5, Part 4)

The calculation sequence obtains the scores computed by the remote station
from GRADES and makes them available for exception output to PRINT.

Lines 01-06: Loop 1 is executed during detail time; that is, before end of file
is reached on STUDENTS. When the remote station causes the record
available indicator (04) to be set on, the READ operation accepts a record from
the remote station and places it in RESULTS. Indicator 10 is set on when
READ encounters an end-of-file condition. Until indicator 04 is set off and
indicator 10 is set on, records are placed in RESULTS and are available for
exception output to PRINT. Loop 1 can be entered or reentered anytime 04 is
set on, except after end of file is reached on STUDENTS (indicator 10 is set
off). Therefore, after one group of records is read by the receiving station, the
receiving station must set off the end-of-file indicator (10) so that the next
group of records can be read.

Lines 07-12: Loop 2 is executed during total time; that is, after end of file is
reached on STUDENTS and the LR indicator is set on. Loop 2 processes
records for RESULTS in the same way as loop 1 with one difference: Loop 2
always compares the student number received by RESULTS (STDNT) to the
last student number transmitted (STUDID). Loop 2 continues execution until
these numbers are equal. This ensures that the results for all student records
transmitted are received.

If a permanent error occurs during a transmit or receive operation, LR and 10
are set on to enter end-of-job processing. Indicator 09 is then set on to exit
from the total time loop.

RPG CALCULATION SPECIFICATIONS
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p— Sunen Moenne p— J PN — ‘ 12 75 76 77 78 79 80
o _ — o, P w8 . TRTRE)

. Indicators Result Field E::I:;f‘
c gE e Arithmetic

39 And And Factor 1 Operation Factor 2 ,523 I[Plus Minus] Zero Comments

§E§ Name Length £ E Sompare .
Lie |23 & sle[i>2i<2[r=2

glEar - < |5 FookuptFactor 21
3 4 f ‘73: §ID 11 |f 1314 125 16(17]18 19 20 21 22 23 24 25 26 27 (28 29 30 31 12|33 34 35 36 17 38 39 40 4) 42|43 44 45 46 47 48|49 50 51 ‘nDZ S:.J f:lg:‘ JI;O:'I 'JE:t;L_O 61 62 63 64 65 66 67 68 69 70 71 72 73 74
o[t e | | Lkoopd || || TAR! TJ,,HJ LT T T
ol2| e l mﬁj{ | E‘g LS‘ LT‘I | \JJ\ | J\ } ,_l,_,l_
o[ e el [ [T N IR
ore tel | gl T T T oW R4g [T
et e i O oPPE gt u8
ofe| |c | I L E 1 . .
[Tl ¢j4 “LooAz 7 &S_L_‘FMM_W],‘, VLQ‘I { ]
ols) [e B LS| |l i ' |
ool er e P | T Ok 10T T T RURENRRD T
tlo] [clLR ﬂ | SETO [ 14_4 J ] —-—«‘-1———‘ ‘ 1 1 ‘ \_L
il e 1 5 ! CoMP STubIp| T
o[ el : QQT] ) Liopp,2 LA
A A | _ | | |
el fe IINENERRERNREANNANNREEN
sl e L] EEE RERR
o] Je ﬂ,J{,L AT | |
[ ]e | ERNRENERRARRERRERE IREE IERRNEE 1]

Figure 2-5 (Part 4 of 5). Transmit Interspersed with Receive
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RPG Output Specifications (Figure 2-5, Part 5)
Lines 01-06: GRADES is transmitted to the remote stations.
Lines 07-08: A permanent error causes an error message to be printed.

Lines 09-13: Records received by RESULTS are printed.
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Figure 2-5 (Part 5 of 5). Transmit Interspersed with Receive

System/34 to System /34

In the following program, System/34 A performs a point-to-point transmission of
one file to receiving System/34 B. The data from input file FILE1 on System/34
A is sent to System/34 B via the output file BS1 (refer to FIGURE 2-6). FILE1

is received by System/34 B by the input file BS1 (refer to FIGURE 2-7). BS1

is saved on disk in the output file FILE1.

- SYSTEM/34 SYSTEM/34
A

B

FILE? <" FILE1

BS1
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Figure 2-6 (Part 1 of 4). System/34 A Transmit Program
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RPG OUTPUT SPECIFICATIONS GX21-9000-3 UM/080"
Printad in US.A.
IBM oo uioes Machives
12 75 76 77 78 79 80
i d El bet
o — me—— v SOMATR
Programmer Date Instruction | g4 e KA ] H Identification §, ) hJ 1*F1A l Y
[
e .
o |8 Skip Output Indicators Commas | 2070 Batances |\ o | op [ = | x = Remove
S . to Print ! Plus Sign
g P Field Name Yo Yor 7 a1 J |Y = Date
NEHR I I Yes No 2 8 | K Field Edit
Line Filename --a—i k4 End No Yes 3 Cc|L |2Z= Zero
& < And  And m| Position No No 4 oM™ Suppress
~lofe|L £ 5 F| in «
alo[o| 2| & (5 3 5 g Output | J Constant or Edit Word
o[R @l <)z z = *AUTO £[Z| Rocord |@
A[N[o W[ © 1.2 3 45 6 7 8 9 101112131415 16 17 1819 20 21 22 23 24 *
3 4 sl6[7 8 9 101112 131415 ]16]17) 18[19 20[21 22[23 2426|2627/ 28|29 30|31 |32 33 34 35 36 37]38 ko0 [40 41 42 43|44[45 46 47 48 40 50 51 52 53 54 5 66 57 58 59 60 61 62 63 64 65 66 67 63 68 7071 7273 4
o[ 1 o l ]
0|2 1
03
0|4

o
<
oio|o|lo|o|o|o|o|o|ojo|o]j]o|[0|O0]|]O]|O | FormType

Figure 2-6 (Part 4 of 4). System/34 A Transmit Program

2-42




RPG CONTROL AND FILE DESCRIPTION SPECIFICATIONS GX21.9082. UM/080*

mM Printed in US.A.
Business Machines
75 76 77 78 79 80
Program Punching

12
Graphic Card Electro Number . Y, 'ﬂ o Program quﬁ]qg
Instruction Ll /, & Identificat.on wd 22

Programmer Date Punch

Control Specifications

H 8 Model 20 M‘;‘:’ §
§ H
g < ) wle 2
5 HE &
E 4 HERERREE 8
) 3| Number |£ . HEREHERNERE g1
! <|e € @ & g 5 H KK 3= f
e [ilileme | (Ao [al88mm Bl o alell ] BELEEIEIERLE] (Lol olel | commomsmecemmmeene
&|compute | 5| &| Execute| |8 2l _I£| 8| positions |3 sl L HHE HYHAEKHEERHEREEE v -
une |$ 3|6 @ 5|5[3(S sl wsure |25 lal2| 215 25| 5| S| E&[S|Z|E] [S|3|E]%| ol 5 2
> 2|5 | = SlE(3|g H o K L MR B B P + (3| E|2|2 E
£ £z K HEHE H HHAHHEEHEEREEHHREHEEHEN
é 8|5 &= HEIHE H z|8|8|a| |~ E|E |3 x| E|E|2|2| [S|6|E(L]|&[2L
3 4 5|6|7 8 9]10f11{121314[15[16[17 18[19120(21|22]| 23 24 25|26[27 28 29 30| 31]32|33]34|35]|36|37]38|39 ‘|42l3“4545_i7_"‘9!05|52 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74
o[ W[ [T
File Descriptjon Specifications
F File Type Mode of Processing File Addition/Unordered
File Designation Length of Key Field or = Extent Exit Number of Tracks
P of Record Address Field < for DAM for Cylinder Overflow
of ile =
) Sequence Record Address Type _ Symbolic ES E‘L‘:g:‘“ Number of Extents
Filename :’)vne of File g Device Device i al Tape
File Format rganization o s Rewind
Line w ~Or Addrtional Area ,g - Storage Index
. 8 ° 5[overtiow indicator H Condition
o+ =
S Block £ —1 & utus
> SIE| | 3] loan | roem x|e Key Field | 2 Continuation Lines o VT
3 g Sl e s g « N s Starting | £ 5 H
S 2 |w||c ] Q|z Location | K Option Entry 2 &
3 55789l0||17l3|4|5|6|7|_!M|?207!17237‘25?G27_&_2230_3_‘32333‘3536373839‘04'47‘3“45‘64743‘9505‘5253542_55_575!5’;26‘57&“55HQ7£“7D7|72137‘
o2 [F F | r-f
o3| |FFIILEIL F | I
0|4 F
0|5 F
06 F
o|7| |F
o8 F
ofe| |F
10| [F
F
F

ZL VL OL 89 B8 L "nﬂt’m.ﬁmﬁﬁlj%ii:ciZQI_S.OSG'DDL'Q'S"'EVZVIID'ﬂﬁltﬂit'tttltltﬁﬂﬂlll’!il WZEZZZ IZOZ6LBLLL 9L SLYLELZLLLOL 6 B £ 9 6 ¥ € 2

Figure 2-7 (Part 1 of 4). System/34 B Receive Program
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Chapter 3. Data Communications Programming with BSC—Basic Assembler

The IBM System/34 BSC support provides BSC macroinstructions via the
basic assembler language. BSC macroinstructions enable the basic assembler
program to send and receive data over communications lines. The BSC
support performs all functions necessary to establish the link connections,
exchange identification sequences, send and receive data, and execute the
correct termination or disconnect procedures.

Appendix D contains a description of the System/34 BSC line interface and is
referred to throughout this chapter.

System/34 BSC support runs as a separate task from the basic assembler
program, thus allowing the basic assembler program to be swapped into and
out of main storage. The BSC task requires 6 K bytes of nonswappable main
storage to run.
Note: The user area of main storage must be at least 20 K bytes or no other
programs can run. If you wish to run BSC and spooling concurrently in a 32 K
system, you must start the BSC program first and then start spooling.

OTHER SYSTEMS

Binary synchronous data transfers are possible between System/34 and the
following:

« Another System/34 with either basic assembler or RPG II
» System/32 with either basic assembler or RPG I

« System/3 with RPG Il, MLMP, or CCP

« System/7 with MSP/7

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

o Operating System Telecommunications Access Method
(OS or 0S/VS TCAM)

« Operating System or Disk Operating System Basic Telecommunications
Access Method (0S, 0S/VS, DOS/VS, or DOS BTAM)

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

» Operating System Telecommunications Access Method
(OS or 0S/VS TCAM)

Data Communications Programming with BSC—Basic Assembler 3-1



« Operating System or Disk Operating System Virtual Telecommunications
Access Method (DOS/VS or 0S/VS VTAM)

« Customer Information Control System (CICS/DOS/VS or CICS/VS)

« Information Management System (IMS/VS)

« IBM 3741 Model 2 Data Station or Model 4 Programmable Work Station
« IBM 3747 Data Converter

« IBM 5231 Data Collection Controller Model 2
(as a 3741 in transmit mode only)

- IBM 3750 Switching System (World Trade only)

« IBM 5110 (in 3741 mode)

« IBM Series 1 (in System/3 mode)

- IBM 5260 Point of Sale Terminal (in 3740 mode)

- IBM 5280 Distributed Data System (in 3740 mode)

For System/34 data communications operation procedures, see System/34
Operator's Guide.

For a description of how to write basic assembler programs, see the Basic
Assembler and Macro Processor Reference Manual.

BSC STATION TYPES

BSC macroinstructions permit System/34 to function as any of the following
station types:

« Receive only (receive input data from a remote terminal)
« Transmit only (transmit data to a remote terminal)

- Transmit and receive (no conversational reply). Three modes of operation
are possible:
— Transmit a file, then receive another file
— Receive a file, then transmit another file
— Transmit records of one file interspersed with receiving records of
another file



BASIC ASSEMBLER BSC PROGRAMS
Every BSC program you write must do these two functions:
« Prepare BSC DTFs for data reception, data transmission, or both.
« Initiate and terminate the transfer of data (receive data, transmit data, or
both).
Preparing For Data Transfer
When preparing for data transfer, always include the following three steps:

1. Generate field displacements and labels for the BSC DTFs by using the
$DTFO macroinstruction coded with BSC-Y and FIELD-Y.

2. Prepare BSC data files. Define each BSC file ($DTFB), allocate it
($ALOC), and open it (FOPEN).

3. If data in your BSC files requires translation, either before it is
transmitted or after it is received, you must provide for data translation
by constructing translate tables (STRTB macroinstruction for
EBCDIC/ASCII tables) and generating a translate parameter list (STRL).
When you translate data, generate the interface to the translate routine
($TRAN).

Note: If you are transmitting or receiving ASCIl| data, be sure you have
given the polling and addressing characters and station identification
sequences in ASCII.
Initiating and Terminating the Transfer of Data
To initiate data transfer you must issue the following requests:
« Get requests to receive data ($GETB)

« Put requests to transmit data ($PUTB)

The first get or put request causes BSC to establish line connection with the
remote station.

Termination of data transfer depends on whether the System/34 is receiving
data ($GETB) or transmitting data ($PUTB).

Data Communications Programming with BSC—Basic Assembler
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If System/34 is transmitting, then terminate the data to the current file by one
of the following means:

« $PUTB with OPC-EOF. This transmits the last block of data. System/34
then transmits ETX and EOT (in 3740 mode, System/34 waits for the next
user operation).

« $PUTB to another transmit file. This transmits the last block of data from
the current file. System/34 sends EOT and line initialization for the new file
takes place. (In 3740 multiple file mode, STX ETX replaces the EOT and
line initialization.)

« $GETB to a receive file. This transmits the same sequences as issuing a
$PUTB to another transmit file.

« $CLOS to the current file. This transmits the last block of data and EOT (or
DISC if switched lines). (In the case of 3740 muitiple file mode, use $CLOS
to transmit EOT.)

If System/34 is receiving, the remote station initiates data termination. You
can detect this by coding EOF on the $GET macroinstruction or by checking
for hex 42 ($BSEOF) in the $BSCMP field of the BSC DTF after each $GETB

request. Issue successive $GETB requests until detecting EOF or an error.
You can detect a BSC error by coding REJECT on the $GETB macroinstruction.

Move Mode
System/34 executes all BSC get and put requests in move mode. BSC moves
data from the BSC |1/0 buffers to the logical buffer on get requests, and from
the logical buffer to the BSC 1/0 buffers on put requests.
A single get or put request does not necessarily result in the actual data
transmission over the communications line. For a get request, the remote
station transmits data only if the get request moves to the logical buffer the
last record contained in the BSC 1/0 buffer.
A put request transmits data to the remote station only if the record to be
moved to a BSC 1/0 buffer cannot be contained in the current 1/0 buffer.
BSC MACROINSTRUCTIONS
This section describes the following macroinstructions that support BSC:
« $DTFB builds a DTF for BSC get and put operations.
« $GETB builds the interface to get a BSC record.

« $PUTB builds the interface to put a BSC record.

« $TRL, $TRTB, and $TRAN build the interfaces required to translate data
from ASCII to EBCDIC or from EBCDIC to ASCII.



Define the File for BSC ($DTFB)

The DTF provides information needed to allocate, open, close, and access a
BSC file. This macroinstruction generates the code that builds the BSC DTF.

The format of the $DTFB macroinstruction is:

. RCV -
E'nama $DTFB RECL—decdig , RCAD—address ,BLKL—decdig , FTYP— {TSM} [, NAME—fllename]
PP

[,BUFNO— { %}T [,ERRCT—decdig] [,RECSEP—number] ,TYPE—{ MA

[,CODE— {i} [,UPSI—mask] [,CHAIN—address] [,ITB— {;}]
[,TRANSP— { ;}] [,RVIADR—addressiI [,RVIMSK—code] [,DLYCT—decdig]

[,Rcvm—addresg ERCVCT-—decdig] ESNDID—address] [,SNDCT—decdig]

[ TERMAD—address] [,RECFMT—{%}]

RECL: Specifies, in decimal, the maximum record length for this file,
excluding transmission control character. The maximum allowable record
length is 4075 bytes. However, if data is being blocked (with ITBs or
record separators), the record length cannot be so large as to force the
physical 1/0 buffer to be longer than 4096 bytes. Buffer size = (record
length * number of records per block) + number of bytes needed for ITBs
or record separators + 21. (Rounded up to a multiple of eight.) Number
of bytes needed for ITBs = number of records per block minus 1
(nontransparent), or (number or records per block minus 1) times 3
(transparent).

Number of bytes needed for record separator = number of records per
block.

Note: For get-a-block operations (OPC-BLK), the record length in the
DTF ($BSRCL) is modified by BSC to reflect the length of the block
(including transmission eontrol characters) received.

RCAD: Specifies the symbolic address identifying the leftmost byte of your
logical buffer. The logical buffer must be large enough to contain one
record for this file.

Records are moved from the logical buffer to the BSC 1/0 buffers on put

requests (BPUTB macroinstruction), and are moved from the BSC 1/0
buffers to the logical buffer on get requests ($GETB macroinstruction).
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BLKL: Specifies, in decimal, the maximum block length for this file,
excluding line control characters. Block length must be equal to or
greater than the record length (RECL operand). For maximum block
length, see RECL.

FTYP: Specifies whether put requests (TSM) or get requests (RCV) are to
be performed on this file.

NAME: Specifies the name of the BSC file to be accessed. If this operand
is omitted, no file name is used. The file name is used in certain SSP
error messages.

BUFNO: Specifies the number of 1/0 buffers and IOBs to be contained in
the 1/0 area for this file (either 1 or 2). If this operand is omitted, 1 is
assumed.

ERRCT: Specifies the number of times an unsuccessful BSC operation is
retried before an error condition is posted. Valid entries for this
parameter are 1 through 255. If this operand is omitted, 7 is assumed.

RECSEP: Specifies a 1-byte, 2-character hexadecimal value. For put files,
BSC inserts the specified byte between blocked records. For get files,
this parameter indicates that the data being received has an intermediate
record separator to be removed. Any valid ASCIl or EBCDIC character
can be used. The following is a list of invalid characters:

ASCII EBCDIC
(hex) (hex)
00 00
01 01

02 02
03 03
04 10
05 1F

11 26
15 2D
16 32
17 37
1F 3D



TYPE: Specifies the type of line connection to be established for this file.

« PP specifies that this file will use a point-to-point nonswitched line.
PP is assumed if .no line type is specified.

« AA specifies that this file will use a switched line with automatic
answer.

« MA specifies that this file will use a switched line with manual answer.
« MC specifies that this file will use a switched line with manual call.

« MP specifies that this file will use a multipoint line, and that this
station is a tributary station. TYPE-MP requires the TERMAD operand.

Note: If you are using an autocall line, the switch type specified has no
effect. However, if no phone list is specified in the COMM OCL
statement, the switch type specified here is established.

CODE: Specifies whether the character code used on your communications
link is EBCDIC (E) or ASCII (A). If this operand is omitted, E is assumed.

UPSI: Specifies the settings of the external (SWITCH statement) indicators
used for conditionally opening files. The code must be specified as 8
binary bits. For example, to test bits O, 3, 5, and 7, you would enter
UPSI-10010101. If this operand is omitted, zeros are assumed.

CHAIN: Specifies the symbolic address of the next DTF in the chain.
Chained DTFs are allocated, opened, or closed with the first DTF in the
chain. To decrease the execution time of your program, all BSC DTFs
should be chained together.

ITB: Specifies whether intermediate block checking is requested: Y if yes,
N if no. ITB is not valid with transparent transmit files. If this operand is
omitted, N is assumed.

TRANSP: Specifies whether data for this file will be transmitted or received
in transparent mode: Y if yes, N if no. If this operand is omitted, N is
assumed.

RVIADR: Specifies the symbolic address of a 1-byte field you provide. The
field is used with the mask specified in the RVIMSK operand (following
paragraph) to indicate when a reverse interrupt request (RVI) is received.
RVIADR-address requires the RVIMSK operand.

RVIMSK: Specifies two hexadecimal digits to represent the reverse interrupt
(RVI) mask. The bits represented by the mask are set on by BSC in the
RVIADR field (preceding paragraph) if reverse interrupt request is
received.

Data Communications Programming with BSC—Basic Assembler
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DLYCT: Specifies a decimal delay count of the number of seconds you want
BSC to wait before sending an EQOT and displaying an error message.
This wait begins after a block of data for a file has been sent or received,
and ends when another block of data for that file is sent or received, or
when the delay count is completed. The number must be within the
range of 1 through 999. If you do not specify a number, a 180-second
delay count is allowed for such things as device errors, halts, and
readying 1/0 devices.

RCVID: Specifies the symbolic address of the leftmost byte of the
identification sequence required from the remote station. RCVID requires
the RCVCT operand. Using RCVID and RCVCT may improve security on
switched lines; these operands are valid for switched lines only. If the
IDs do not match, initialization terminates.

RCVCT: Specifies, in decimal, the length of the identification sequence
required from the remote station. The length can be from 1 to 15. If 1 is
specified, BSC expects to receive two characters—two duplicates of the
character addressed by the RCVID operand (preceding paragraph). If no
length is specified, O is assumed. RCVCT requires the RCVID operand.

SNDID: Specifies the symbolic address of the leftmost byte of the
identification sequence required by the remote station. SNDID requires
the SNDCT operand. Using the SNDID and SNDCT operands may
improve security on switched lines; these operands are valid for switched
lines only.

SNDCT: Specifies, in decimal, the length of the identification sequence
required by the remote station. Length can be from 1 to 15. If 1 is
specified, BSC transmits two characters—duplicates of the character
addressed by the SNDID operand (preceding paragraph). SNDCT
requires the SNDID operand.

TERMAD: Specifies the hexadecimal representation of the 2-character
polling or addressing sequence used by this file. If this is a transmit file
(FTYP-TSM), TERMAD specifies polling characters; if this is a receive file
(FTYP-RCV), TERMAD specifies addressing characters. Each tributary
station on a multipoint line must have unique polling and addressing
characters. The TERMAD operand is used only when TYPE-MP is
specified.

RECFMT: Specifies whether records of fixed (F) or variable (V or VARY)
length. are to be received. If you specify V (or VARY), TRANSP-N-and
ITB-N must also be specified, and you may not use 3780 blank
compression or truncation. If the record separator is not supplied, it will
default to X'1E’. The received record length will be returned in the
$BSRCL field of the get file of the BSC DTF. The record length specified
when the DTF is opened or allocated must be the maximum record
length expected.



Issue a Get Request ($GETB)

The $GETB macroinstruction generates code to move data from a BSC 1/0
buffer to your logical buffer. To use this macroinstruction, construct a BSC
DTF for the file and use the $DTFO macroinstruction to generate the labels and
establish the offsets for the DTF.

The format of the $GETB macroinstruction is:

[rame] $GETB [DTF—address] [, REJECT—address] [,opc- {%_K}] [; EOF—address]

DTF: Specifies the address of the DTF (file) for which the get was issued.
If this operand is omitted, the address of the DTF is assumed to be in
register 2.

REJECT: Specifies the routine to receive control if this get request is
rejected by BSC. If this operand is omitted, control is returned to the
user program at the next sequential instruction after the $GETB.

OPC: Specifies how BSC handles the record received for this program. N
indicates normal deblocking by BSC before the record is passed to the
receiving program. That is, BSC removes transmission control characters
and moves the data to the logical buffer (RCAD in $DTFB) one record at
a time. BLK indicates the entire block (including control characters) is
passed to the receiving program. BSC places the length of the block in
$BSRCL in the DTF. If this operand is omitted, N is assumed.

Note: If you specify OPC-BLK, be sure your logical buffer (RCAD in
$DTFB) is large enough to hold an entire block of data plus transmission
control characters.

EOF: Specifies your end-of-file routine. If this operand is omitted, control
is returned to the user program at the next sequential instruction after the
$GETB.

If EOF or-REJECT addresses are not specified, your program should check
the return code in the DTF to determine the outcome of the operation.
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Issue a Put Request ($PUTB)

The $PUTB macroinstruction generates code to move data from your logical
buffer to a BSC 1/0 buffer. To use this macroinstruction, construct a BSC DTF
for the file and use the $DTFO macroinstruction to generate the labels and
establish the offsets for the DTF.

The format of the $PUTB macroinstruction is:

ﬂ .
[name] $PUTB [DTF—address] EREJECT—address] OPC— { EOB
EOF

DTF: Specifies the address of the DTF (file) for which the put was issued.
If this operand is omitted, the address is assumed to be in register 2.

REJECT: Specifies the routine to receive control if the put request is
rejected by BSC. If this operand is omitted, control is returned to the
user program at the next sequential instruction after the $PUTB. You
should check the return code to determine the outcome of the operation.

Note: To prevent issuing BSC requests after a BSC error has occurred,
this parameter should always be coded.

OPC: Specifies how BSC should send this record.

« N: Specifies normal record blocking before the record is sent. If this
operand is omitted, N is assumed.

« EOB: Specifies the block is terminated with this record.

« EOF: - Specifies end of file. The put file is closed by transmitting the
last block of data with end of text (ETX), then transmitting end of
transmission (EOT). If operation is in 3740 multiple file mode, the last
block of data is transmitted with end-of-text block (ETB), and
System/34 waits for the next user operation.

Note: No new data is sent when EOF is issued. The ETX or ETB is placed at
the end of the previous block of data.
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Generate an Interface to the Translate Routine ($TRAN)
The $TRAN macroinstruction generates an interface to the translate routine.
The format of the $TRAN macroinstruction is:
[name] $TRAN [TRL-address]
TRL: Specifies the symbolic address of the translate parameter list. If this
operand is omitted, the address is assumed to be in register 1. If the
$TRL macroinstruction is used to generate the parameter list, this

address should be the label assigned to the $TRL macroinstruction. The
parameter list is described as follows:

Field
Length  Field Description

2 Address of the translate table (Your program must define
the translate table.)

2 FROM field address, for translation
2 TO field address, for translation

2 Number of bytes to translate

1 Completion code:

Hex 00: Translation completion, no errors
Hex FF: Invalid character encountered
Generate a Translate Parameter List ($TRL)

The $TRL macroinstruction generates a parameter list used by the translate
routine. $TRL does not generate executable code.

The format of the $TRL macroinstruction is:
[name] $TRL TO-address, FROM-address,LEN-decdig, TRT-address

TO: Specifies the symbolic address of the leftmost byte of the field to
which the translated data will be moved.

FROM: Specifies the symbolic address of the leftmost byte of the data field
to be translated. This address may be the same as the address specified
in the TO operand.

LEN: Specifies, in decimal, the number of characters to be translated.

TRT: Specifies the symbolic address of the leftmost byte of the translate

table. If the $TRTB macroinstruction is used to generate the translate
table, this address should be the label assigned to the $TRTB.
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Generate a Translate Table ($TRTB)

This macroinstruction generates an EBCDIC to ASCII or an ASCIl to EBCDIC
translation table. The table is generated in the format required by the $TRL
macroinstruction, and can be addressed by $TRL when you translate data.

The format of the $TRTB macroinstruction is:

[name] $TRTB [CODE— {%}] [, HEX—hex]

CODE: Specifies whether the data is to be translated from EBCDIC to ASCII
(E) or from ASCII to EBCDIC (A). If this operand is omitted, E is
assumed. If CODE-E is specified, $TRTB generates a 258-byte translate
table; if CODE-A is specified, $TRTB generates a 130-byte translate
table.

HEX: Specifies the hexadecimal digits with which to replace any invalid
characters found during translation. If the HEX operand is not specified,
the replacement character is hex 3F for ASCIl to EBCDIC or hex 1A for
EBCDIC to ASCII.

Translate tables generated by the $TRTB macroinstruction are generated in the
following format:

Byte Field Description

0 Byte used to identify an invalid character (a character that is not
to be translated).

1 Byte substituted for characters that are not to be translated.

2-257 256-byte translate table for EBCDIC to ASCII.

2-129 128-byte translate table for ASCIl to EBCDIC.
Construct the translate table so that the displacement from the beginning of
the table equals the hexadecimal representation of the untranslated character.
The contents of that location is the character to be translated to. (For example,

if you want to translate hex C1 to hex 41, you should construct a translate
table in which the value at displacement hex C1 in the table is hex 41.)



The translate routine processes a field, specified by the $TRL macroinstruction,
one byte at a time.

The byte at a given displacement is compared with the first byte in the
translate area (byte 0). If they are equal, the character is considered to be
invalid, and the following actions are performed:

» The completion code in the parameter list is set to indicate that an invalid
character was detected.

« The second byte of the translate area (byte 1) is substituted for the original
character.

« Translation continues with the next character. After the translate routine is
finished, control is returned to your program with a completion code in the
translate routine parameter list.

PROGRAMMING CONSIDERATIONS

Autocall Support

When the System/34 is configured with the MLCA (multiline communications
adapter) and the Autocall feature, remote locations can be called automatically
without operator intervention. Because there is no reference to the autocall
capabilities in user programs, existing programs can use autocall without
modification. You specify autocall by using the PHONE parameter on the
COMM OCL statement. The COMM statement is described in the System
Support Reference Manual.

The phone list specified in the COMM statement can contain up to 120 phone
numbers and is generated by the DEFINEPN procedure, which is described in
the System Support Reference Manual.

If a batch BSC job is run on an autocall line and no phone list is specified in
the COMM statement (or there is no COMM statement), the call mode defaults
to the mode specified in the user's DTF or the display station communications
configuration record. The mode can be manual answer, manual call, or auto
answer. If the phone list is specified in the COMM statement but the line is
not an autocall line, or the autocall task was not loaded at IPL time, then the
line is considered to be a manual call, manual answer, or auto answer line,
depending on the switch type defined for the line.
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X.21 Support

When the System/34 is configured with the MLCA and has the X.21 switched
feature, remote locations are called automatically on switched lines. Existing
programs can use the X.21 capabilities without modification. You specify the

list of numbers for the public data network with the PHONE parameter of the
COMM OCL statement. The COMM statement is described in the System Support
Reference Manual.

The list specified in the COMM statement can contain up to 84 connection
numbers and is generated by the DEFINX21 procedure, which is described in
the System Support Reference Manual.

When the first request during any BSC job step is made to BSC data
management, the phone list is searched for a number to call. The first time the
list is referenced, the search begins with the first number. For each succeeding
reference, the search begins with the next available number. If a number
cannot be reached, its retry count is decremented and the next number is
called. If no numbers in the list can be reached, either the permanent error
indicator is turned on or the permanent error return code is passed to the user
program. A message is displayed indicating each number that could not be
reached. When a number is reached, a message is displayed indicating the
number reached and communications proceed. When the job step ends, you
can use the IF statement to reexecute the step and call the next number. You
can also use the same phone list in a succeeding step of the job.

The ability to call multiple locations within a single BSC job step is primarily
useful when the System/34 is receiving data from those locations. Because
any number may be called during a request, transmission of data to a particular
location should be performed with a single number phone list.

If, during the receiving of data, a permanent error occurs, the phone number
associated with the communications link is not reset. Because the number is
not reset, it cannot be called again on subsequent passes through the list. The
recovery associated with that particular job step is the responsibility of the
user.



Blank Compression/Expansion

In order to use the line more effectively and decrease communications line
costs, the System/34 BSC offers the RPG Il and assembler users the
capability of transmitting and/or receiving data with all contiguous blanks (2 or
more) removed. This is done by using the same format used by the IBM 3780.

For put files, BSC moves data from the logical buffer to the BSC 1/0 buffer
with blanks removed and compression control characters inserted. After each
record, BSC inserts an IRS (intermediate record separator).

If printing of the record is to take place from the logical buffer, it should be
done before a put because BSC alters the record with IGS characters and
count characters while compressing the record.

For get files, the procedure is reversed; the System/34 BSC recognizes the
intermediate record separator control characters, inserts the blanks removed by
the remote station, and moves the record from the BSC 1/0 buffer to the
logical buffer.

To use blank compression/expansion, execute an OVERRIDE procedure or a
SETR utility control statement with BLANK-C specified before executing the
BSC program. See Appendix D for an example of blank
compression/expansion.

Note: You cannot use blank compression/expansion with transparent or ITB
modes.
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Blank Truncation

System /34 BSC can also transmit and/or receive data with only the trailing
blanks removed.

For put files, BSC moves data from the logical buffer to the BSC 1/0 buffer
with all trailing blanks removed. After each record, BSC inserts an IRS
character.

For get files, BSC scans the data in the BSC 1/0 buffer for an IRS. BSC then
moves all data up to the IRS to the logical buffer and blanks the remainder of
the logical buffer.

To use blank truncation, execute an OVERRIDE procedure or a SETR utility
control statement with BLANK-T specified before executing the BSC program.
See Appendix D for an example of blank truncation.

Notes:

1. You cannot use blank truncation with ITB mode. You can specify blank
truncation with transparent mode; however, this negates the truncation
feature.

2. When you use blank compression/expansion or blank truncation with
blocked records, the number of records per block will vary depending on the
number of blanks in each record.

Data Formats

System/34 BSC support uses the following data formats for transmission of
data; use these formats when sending data to System/34 from a processing
unit.
« Nontransparent, non-ITB: STX-data-ETX(ETB)
« Nontransparent, non-ITB, blocked:

STX-rec 1/rec 2/.../rec n-1/rec n-ETX(ETB)
« Nontransparent, ITB: STX-data-ITB-data-ITB-data-ETX(ETB)

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

« Transparent, non-ITB, blocked:
DLE-STX-rec 1/rec 2/.../rec n-1/rec n-DLE-ETX(ETB)

« Transparent, ITB (receive files only): DLE-STX-data-DLE-ITB-DLE-STX-data-
DLE-ITB-DLE-STX-data-DLE-ETX(ETB)

Data can be either fixed length and unblocked, or fixed length and blocked.



Errors

If an error occurs at either station, System/34 retries the operation up to the
number of times specified by the $DTFB macroinstructions or up to the
number of retries specified by the ALTERBSC procedure command or the
SETB utility control statement. (See the System Support Reference Manual for
information on the SETB utility control statement and the ALTERBSC
procedure command.)

BSC Environment

BSC configuration information is altered by System/34 ALTERBSC and
OVERRIDE procedures. When you are running BSC programs from the input
job queue, the configuration information from the system console will be used
for the job. The SSP retrieves this information at the same time the job is run.

The ALTERBSC and OVERRIDE procedures run the $SETCF utility. Instead of
using these procedures to alter the BSC environment, you can use the SETB
and SETR utility control statements of the $SETCF utility.
For information on coding System/34 procedure commands and utility control
statements, see the System Support Reference Manual.

SAMPLE PROGRAMS
On the following pages, the sample programs illustrate the use of the BSC
macroinstructions in basic assembler programs. One sample program transmits
data, one receives data, and one transmits and receives data.

Transmit

This program reads a file from disk (BSCFIL) and transmits it to another
System/34.
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Receive

The following program receives data from a System/32 and prints that data.
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Transmit and Receive

This program receives two files from a 3741 and then transmits two files to a
3741. The data is transmitted from two disk files (BSFIL1 and BSFIL2). The
data received is printed. Before running this program, run an OVERRIDE with
MLTFL-Y.
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Chapter 4. MULTI-LEAVING Remote Job Entry Utility—-MRJE

INTRODUCTION

The System/34 System Support Program Product includes the MRJE
(MULTI-LEAVING Remote Job Entry) utility, which allows for the submission of
jobs to a host computer for processing and for the receipt of output from the
host computer. MULTI-LEAVING is a communications technique that consists
of the fully synchronized, bidirectional transmission of a variable number of
data streams between two or more computers using the BSC (binary
synchronous communications) facilities. MULTI-LEAVING permits maximum
overlap of input and output operations in the MRJE utility and the host system
by mixing input and output data streams on the communications line.

Use of MRJE

A System/34 with communications capabilities can use the MRJE utility to
provide an effective and efficient communications link with a remote host
system. MRJE is designed for applications that require the collection of data at
the System/34, the processing of that data at the host system, and the return
of the job output to the System/34.

An example of this type of application is a situation where the System/34 is
located in a regional sales office in Chicago, and the host system is located at
corporate headquarters in New York. The regional sales office sends weekly
sales totals to the host system, which processes the data and returns printed
reports to the regional office. In addition, the host system updates the
corporate sales files and generates weekly sales reports for corporate
management, giving sales figures for the entire corporation.

The System/34 in Chicago has communications capabilities and is configured
with the MRJE utility. An application program has been written that allows the
operators to enter sales invoices directly into a System/34 disk file. A file has
also been generated that contains the needed MRJE commands and the Job
Control Language (JCL) statements for the host. The host system in New York
is an IBM System/370 with HASP Il running under the OS/VS2 operating
system. Figure 4-1 illustrates this application environment.
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Regional
Office Report

Figure 4-1. MRJE Application Environment

From Monday through Friday, the operators in the Chicago office enter the
sales invoice information into the disk file on the System/34. On Friday
afternoon, the operator activates the MRJE utility to transmit the data to the
host system. The operator first specifies the amount of memory needed to run
the MRJE session and then enters the MRJE procedure command to initiate
the MRJE utility. When the initialization displays are presented, the operator
specifies the appropriate parameters, including specifying the names of the
files that contain the host JCL and MRJE statements and the data itself. All
other parameters are used as they appear on the display. The displays and the
parameters are discussed later in this chapter. After you have entered the
necessary parameters, press the Enter/Rec Adv key and MRJE establishes the
communications link with the host system.

Once the communications link is established, MRJE reads the file that contains
the host JCL and MRJE statements. The appropriate job at the host system is
selected and the data file is read by the System/34 and transmitted to the
host. The data is processed at the host system and the output data is returned
to the System /34 and printed. Once all data has been received, the

Systemn /34 operator terminates the MRJE communications session.
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MRJE Environment

The MRJE utility operates in a binary synchrongus communications (BSC)
environment using EBCDIC data. MRJE operates in either a switched or
nonswitched network, therefore the utduy m communicate with the following
host systems: :

« ASP under 0S/VS2

« HASP Il under 0S/VS2
« RES under 0S/VS1

« JES2 under 0S/VS2

» JES3 under 0S/VS2

- VM/370 RSCS

Host considerations for communicating using !’E‘, ASP, and HASP Il are given
later in this section.

You should have the appropriate hest documamtation on hand to properly
operate with your host system. Some of this documentation is referenced
under Related Publications.

MRJE CONFIGURATION

The MRJE utility is a part of the Systerm/34 SSP #nd can be included with the
SSP during System/34 configuration. To imctude MRJE, you must select it on
the communications support display (dispiay 9.0) during configuration. By
selecting MRJE, you are also indicating that the BSC support for the MRJE
utility is to be included as a part of the SSP.

When the communications support display s presented during CNFIGSSP, you
select MRJE by entering a 1 for the MRJE support prompt. If you are going to
be using autocall, you must select 1 for MLCA Support and 1 for Autocall
Feature Support. If you are going to be using X.21, you must select 1 for
MLCA support.

9.0 Communications Support

1. BSC Support . . . . . . . . .. <+« ... .. (0-No,1-Yes). .0
2. MRJE Support . . . . . . . .. <+« « .« .. .. (0-No,1-Yes). .1
3. SRJE Support . . . . <+« .« ... .. (0-No.1-Yes). .0
4. Secondary SNA/SDLC Suppon? . e . .. ... (0-No1-Yes). .0
5. Remote Work Station Support? . . . . . . . . . (0-No,1-Yes). .0
6. SSP-ICF Support? . . . . . . . .. .« . ... (0-No1-Yes). .0
7. MLCA Support? . . . e e e . .« ... . (0-No1-Yes). .0
8. Autocall Feature Support? . v e+« v v+ v .o ... (0-No1-Yes). .0
e s e e E—

For additional information, refer to the Instaltation and Modification Reference
Manual.
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DATA SECURITY AND MRJE

If any of the files you intend to use with MRJE are protected under the
resource security capablities of the System/34, you must ensure that the
operator who signs on to MRJE is authorized to use those files. Security of
files and libraries is based on the user ID and password.

Whenever MRJE attempts to access a file or library (specified on the
initialization display or in the READFILE or LIBRARY statement) and the system
determines that the file or library is protected, the user ID is compared to the
list of authorized users. If the user ID is valid, MRJE can access the file. If the
user is not authorized, an error message is displayed.

MODIFYING THE MRJE ENVIRONMENT

The ALTERBSC and OVERRIDE procedures can be used to modify the
environment in which MRJE is to run.

ALTERBSC Procedure

The ALTERBSC procedure is used to modify parameters for the
communications adapter. The STATUS COMM control command can be used
to determine the current values before the ALTERBSC procedure is used. Use
of the ALTERBSC procedure alters the values only in the communications
configuration record for the display station that requested the procedure. The
new values apply only if MRJE is initiated from the same display station that
ran the ALTERBSC procedure. The ALTERBSC procedure is supported by the
System/34 HELP facility.

ALTERBSC [BRATE— {z}] [,CLOCK— {\N'}] [, ERC—number ] [,SLINE—{\NI}]
[,TEST— {;}] [,TONE— {\N'}] LLNUM—

S WNI-



BRATE: BRATE-F specifies that the full rated speed of the modem is to be
used. BRATE-H specifies that the modem is to bé used at one half its
rated speed.

CLOCK: CLOCK-Y specifies that the System/34 must provide the
programmed clocking facility. CLOCK-N specifies that an external
source, such as the modem, is to provide the clocking facility.

ERC: ERC-nnn specifies the number of error retries that are to be
attempted. Any decimal number from 1 to 255 can be specified.

SLINE: SLINE-Y specifies that a switched network backup line is to be
used as the backup (standby) for the nonswitched primary line. SLINE-N
specifies that a switched network backup line is not used.

TEST: TEST-Y specifies that an IBM modem is being used and that modem
testing will be performed when a permanent error occurs. TEST-N
specifies that a non-IBM modem is being used and that modem testing
will not be automatically performed when an error occurs.

TONE: TONE-Y specifies that a non-US special tone is required for manual
answer and automatic answer. TONE-N specifies that a non-US special
tone is not required.

LNUM: LNUM specifies the number of the communications line for which
the parameters being defined by ALTERBSC are to apply. Valid entries
are 1, 2, 3, or 4, with the default being 1.

Any changes made with the ALTERBSC procedure remain in effect until:

« The items are changed by the ALTERBSC procedure or the $SETCF utility.

The system is configured again.

The system library is reloaded. The parameters are then set as follows:
CLOCK, TEST, and TONE are set to the values specified during
microcode configuration.

The switched network backup line is not used (SLINE-N).

The full rated speed of the modem is used (BRATE-F).

The error retry count (ERC) from the executing program is used.

Additional BSC operational items that can be altered are included in the
OVERRIDE procedure. To identify the current values of these parameters, use
the STATUS control command.

MULTI-LEAVING Remote Job Entry Utility—-MRJE
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OVERRIDE Procedure

OVERRIDE

—

[LwAIT—number ] |,BLANK-

REMID, xxxxxxxx, LOCID, xXXXXXXX
LOCID, xxxxxxxX, REMID, XXXXXXXX
LOCID, xxxxxxxX,

REMID , xxxXXXXX,

The OVERRIDE procedure is used to modify the BSC parameters set by a user
program, or to specify those parameters that cannot be set within a user
program. You can use the STATUS COMM control command to determine the
current values of the parameters before the OVERRIDE procedure is used.

~

or

—

AA
, SWTYP—{ MC }
MA

.

P
or [ADDR-nn] |, LINE—{S }
;

or

\
\

O 4diz

[, Rcsp—nn] [,MLTFL—{;}] ,LNUM—

S W NI=-

REMID: Specifies the remote station switched line 1D, with xxxxxxxx
representing the ID. The ID is specified in hexadecimal, and can be 2, 4,
6, or 8 hexadecimal digits. ’

LOCID: Specifies the local station switched line ID, with xxxxxxxx
representing the ID. The ID is specified in hexadecimal and can be 2, 4,
6, or 8 hexadecimal digits.

ADDR: Specifies the hexadecimal representation of one of the tributary
station addressing characters. Tributary station addressing characters are
always used in pairs, so the value specified here is duplicated by the
system. The addressing characters correspond to polling characters. For
example, the addressing characters SS (hexadecimal E2E2) correspond to
the polling characters BB (hexadecimal C2C2). Refer to Appendix C for
more information on addressing and polling characters.

LINE: Specifies the line facility. LINE-P specifies a point-to-point
nonswitched line; LINE-S specifies a point-to-point switched line; and
LINE-T specifies a tributary station on a multipoint line. If the LINE
parameter is not specified, the value in the communications configuration
record remains unchanged.

SWTYP: Specifies how a switched line is to be handled. SWTYP-AA
specifies that if the modem is in automatic answer mode, the System/34
will automatically answer an incoming call. SWTYP-MC specifies that
the operator must manually initiate the call. SWTYP-MA specifies that
the operator must manually answer an incoming call. If autocall is used
on the line being altered by the OVERRIDE procedure, the switch type
specified here is ignored.



WAIT: Specifies the number of seconds that the BSC program is to wait
before it indicates a permanent error condition when no messages have
been sent or received. The value specified can be any decimal value from
1 to 999.

BLANK: Specifies whether 3780~format blank compression or truncation is
to be used. BLANK-C specifies that blank compression is to be used;
BLANK-T specifies that blank truncation is to be used; and BLANK-N,
the default value, specifies that neither compression nor truncation is to
be used.

RCSP: Specifies the record separator that is to be used. The hexadecimal
representation of the desired character is specified by nn. If you do not
define a record separator and the BLANK parameter is specified as either
BLANK-C or BLANK-T, then the record separator used is hex 1E. If you
do not specify the RCSP parameter and BLANK-N is specified, no record
separator is used.

MLTFL: MLTFL-Y specifies that 3740 multiple files can be transmitted or
received with null records separating the files. MLTFL-N specifies that
3740 multiple files are not supported. If MLTFL is not specified,
MLTFL-N is assumed.

LNUM: Specifies the communications line for which the override is to apply.
Valid entries are 1, 2, 3, or 4. The default is 1.

Running the OVERRIDE procedure alters the values only in the communications
configuration record for the display station that requested OVERRIDE. The new
values apply only if MRJE is initiated from that display station.

Any changes made by the OVERRIDE procedure remain in effect until
OVERRIDE is run again or until the system library is reloaded.

STORAGE REQUIREMENTS

Before starting the MRJE utility, you must allocate sufficient storage for the
utility. Storage is allocated by using the REGION OCL statement.

// REGION SIZE-nn

SIZE: Specifies the amount of storage, in K-bytes, needed to run this MRJE
session. The maximum size that can be specified is 60 K bytes.

The size specified includes both the swappable and nonswappable storage
requirements. The portion of the MRJE utility that must always be in memory
is stored in the nonswappable storage area. Nonswappable storage contains
the communications buffers and the BSC task. Swappable storage contains
the portion of the MRJE utility that can be swapped to disk if another program
requires the storage area. Additional swappable storage is required for certain
configurations if compression of duplicate characters is desired. Compression
is selected during the initialization of MRJE and is discussed later in this
chapter.

.
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To determine the region size for a particular configuration, perform the
following steps:

1.

Determine the swappable storage size from the following chart:

No Full Full
Configuration Compression Compression
1 reader no punch 12K 14 K
2 readers no punch 16 K 16 K
3 readers no punch 18 K 18 K
1 reader 1 punch 16 K 16 K
2 readers 1 punch 18 K 18 K
3 readers 1 punch 20 K 20 K

Determine the nonswappable storage requirements:

a.
b.

Count the total number of reader, print, and punch tasks.

Add two to the number of tasks (obtained in step a) to determine the
minimum number of buffers.

Round the buffer size up to the next higher muiltiple of eight. The
buffer size is defined on the initialization display during the initialization
phase. The buffer size depends on the value defined at the host
system.

. Multiply the rounded buffer size (obtained in step c) by the number of

buffers (obtained in step b).

Add 3296 (for the BSC task) to the value obtained in step d.

Divide the total obtained in step e by 1024 to determine the number
of K-bytes.

. Round the quotient obtained in step f up to the next higher even

integer. This value represents the amount of nonswappable storage
required for the MRJE utility.

Add the totals obtained in steps 1 and 2 together to determine the total
region size required. Use this value in your REGION statement.



The following example shows how the storage requirements are determined for
a configuration with one reader, one printer, no punch, no full compression,
and 200-byte buffers.

1. Using the chart, we find that swappable storage is 12 K bytes.

2. Nonswappable storage is calculated:
a. Number of tasks is 2 (1 reader + 1 printer).
b. Number of buffers is 4 (2 obtained in step a plus 2 additional).
c. Buffer size = 200, which is already a multiple of 8.
d. (200 bytes per buffer * 4 buffers) = 800 bytes.
e. 800 bytes, obtained in step d, + 3296 bytes (for the BSC task) = 4096
bytes. :
4096 bytes / 1024 bytes = 4 K bytes.
g. 4 is already even.

bl

3. Total storage: 12K+ 4 K= 16 K.

The following example shows the calculations for a configuration with one
printer, one punch, three readers, full compression, and 344-byte buffers.

1. Using the chart, we find that swappable storage is 20 K bytes.

2. Nonswappable storage is calculated:

. Number of tasks = 5 (1 printer, 1 punch, 3 readers).

. Number of buffers is 7 (5 obtained in step a plus 2 additional).

. Buffer size is 344, already a multiple of 8.

. 344 bytes per buffer » 7 buffers = 2408 bytes.

2408 bytes + 3296 bytes (for the BSC task) = 5704 bytes.

5704 bytes / 1024 = 5.57 K bytes.

. 5.57 rounded up to the next higher even integer is 6. Since there is
now enough storage available for an additional buffer, MRJE allocates
8 buffers instead of 7.

Q@ T 06U

3. Total storage required is 26 K (20 K + 6 K).
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RUNNING AN MRJE SESSION

An MRJE session consists of fawr phases, as shown in Figure 4-2.

Initiation

Initialization

Input/Output

Termination

Figure 4-2. Phases of an MRJE Session

Each of these phases is performed in the order shown. The initiation phase is
the loading of the MRJE utility; the initialization phase is the defining of the
environment for the session; the input/output phase is the actual
communications with the host; and the termination phase provides for the
orderly termination of the MRJE utility. A description of each phase follows.
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Initiation

The MRJE utility can be initiated from any display station. The display station
that first initiates the MRJE utility becomes the MRJE console for the session.
The MRJE console can operate as a reader input device or as an MRJE
console. The modes of operation for the_console are described later in this
chapter. Before you initiate MRJE, you must have allocated sufficient storage
area for the utility by using the REGION OCL statement, as previously
described in this chapter. The MRJE utility is initiated by the MRJE procedure
command.

[,PHONE—Iist name]

B WN|=

name N
MRJE [DISPLAY— #MR01}] EAUTO—{Y}] SLINE—

DISPLAY : Specifies the name of the initialization format for the display. If
the display parameter is not specified, the IBM-supplied initialization
display format, named #MRO1, is used. The #MRO1 format has all values
set for communicatons with a HASP |l host system.

You can specify the name of a display screen format that you created
using $SFGR, the screen format generator utility. Information on altering
the display screen format can be found later in this chapter.

AUTO: Specifies the mode of operation for this session of the MRJE utility.
AUTO-N specifies attended mode of operation. During attended mode,
an operator must be present to respond to MRJE messages and to
specify initialization parameters. If the AUTO parameter is omitted,
AUTO-N is assumed.

AUTO-Y specifies unattended mode of operation. During unattended
mode, MRJE uses default values whenever a response to a message is
required. The initialization parameters are taken from the initialization
display format specified, and the operator cannot change the parameter
values. It is essential that you specify the correct name for the DISPLAY
parameter to ensure that MRJE operates correctly in unattended mode.

Figure 4-3 illustrates the differences between MRJE attended and
unattended modes during initiation.

MULTI-LEAVING Remote Job Entry Utility—MRJE  4-11
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Figure 4-3. Initiation Differences Between Unattended and Attended Modes



LINE: Specifies the communications line on which the MRJE session is to
take place. The value entered can be 1, 2, 3, or 4. Lines 3 and 4 are
only available if your system has the Multiline Communications Adapter.
The default is 1.

PHONE: Specifies the name of the list to be used for autocall or switched
X.21. The phone list is created by the DEFINEPN procedure or the
DEFINX21 procedure, which are described in the System Support
Reference Manual. The phone list specified must be in either the system
library or the current user library. This parameter applies only if your
system has the Multiline Communications Adapter with the. Autocall
feature or the switched X.21 feature for the specified communications
line.

A phone list containing multiple numbers is practical for MRJE only if all
the numbers are for the same location. If the first number cannot be
reached, the next is tried. Because MRJE is a MRT program, the MRJE
procedure goes to end of job when it goes to end of step. When the
procedure goes to end of job, the phone list is freed from main storage.
If the procedure is executed again, a new list is brought into main
storage and the first number in that list is called.

Note: The OCL generated by the MRJE procedure command can be altered.
However, this is not recommended. Use of the PRINTER OCL statement
with the MRJE OCL is not supported. Refer to the System Support
Reference Manual for more information.
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Initialization

After you have entered the MRJE procedure command to initiate MRJE, the
initialization display appears. If you specified unattended mode in the MRJE
procedure command, the display appears and then disappears almost
immediately. You cannot change any of the values on the screen in unattended
mode. In attended mode, the screen appears and you are able to change the
entries. In either mode, the MRJE console enters console mode as soon as
initialization is completed.

The following represents the display for a 1920-character screen:

- )
MRJE OPTION MENU-~PRESS ENTER TO CONTINUE
ENTER INITIAL CONFIGURATION INFORMATION BELOW:
HOST - H LEN - 0400 XPC - N CoM - C
PR1 - P PUL - N FSN - 001 pID - 9
SPCPR1 - 0060 SFCPUl - 0060 STDPR1 - 0060 RDN - 1
RD1INAME - RD1DATE - 000000 RDI1TYPE - D RD1CMD - Y
RD1LIBR ~ 0O RDIDEL - N RD1 -
ENTER LOGON OR SIGNON INFORMATION BELOW:
/%*SIGNON
ENTER INITIAL CARRIAGE AND FORMS INFORMATION BELOW:
L - 066 F - STD. FCTNAME -
1 - 001 2 - 000 3 - 000 4 - 000 5 - 000 6 - 000
7 - 000 8 - 000 9 - 000 10 - 000 11 - 000 12 - 000
363636 3636 36 96 36 36 36 3¢ 36 SYSTEM OPERATOR MESSAGE BELOW FEI636 36 36 36 I6 36 36 36 36 3¢
. o

For a 960-character screen:

r

MRJE OPTION MENU--PRESS ENTER TO CONTINUE

ENTER INITIAL CONFIGURATION INFORMATION BELOW:

HOST - H LEN - 0400 XPC - N coM - C
PR1L - P PUL - N FSN - 001 BID - 9
SPCPR1 - 0060 SPCPUL - 0060 STDPR1 - 0060 RDN - 1
RD1INAME - RD1DATE - 000000 RODLTYPE - D RD1CMD - Y
RD1LIBR - O RDIDEL - N RD1 -

ENTER LOGON OR SIGNON INFORMATION BELOW:




g n

HMRJE OPTION MENU--FRESS ENTER TO CONTINUE

ENTER INITIAL CARRIAGE AND FORMS INFORMATION BELOW:

L - 066 F - STD. FCTNAME -
1 - 001 2 - 000 3 - 000 4 - 000 5 - 000 6 - 000
7 - 000 8 - 000 9 - 000 10 - 0C0 11 - 000 12 - 000
36363636 36 3 2 3 X % ¥ SYSTEM OPERATOR MESSAGE BELOW R 32K H WK
— A

The initialization screen consists of a set of parameters with a default value
given for each parameter. If you want to run MRJE with the default values,
simply press the Enter/Rec Adv key. If you want to change any value, position
the cursor under the value you want to change and enter the new value. After
you have made all the changes, press the Enter/Rec Adv key.

The parameters and the options for each are discussed in the following
paragraphs.

HOST: Specifies the type of host system to be communicated with during the
MRJE session. Valid entries are:

Entry Description

H HASP Il under OS/VS2. This is the default on the
IBM-supplied initialization display.

A ASP under 0S/VS2.

R RES under OS/VS1.

J2 JES2 under 0S/VS2.
J3 JES3 under 0S/VS2.
VM VM/370 RSCS.
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LEN: Specifies the length, in bytes, of the MRJE utility buffers. The value is
specified in decimal. The length you specify must be equal to the BSC
buffer length defined by the host system. This value is also used in
calculating the region size for an MRJE session. The default on the
IBM-supplied initialization display is 400.

The standard values for each host system are:

Host Entry

H 400 for HASP II.
A 400 for ASP.

R 512 for RES.

J2 512 for JES2.
J3 512 for JES3.
VM 400 for VM/370 RSCS.

XPC: Specifies whether text transparency is to be used. The use of text
transparency allows the transmission of any of the 256 hexadecimal byte
values. In nontransparent mode, certain hexadecimal codes (such as 01, 02,
03, and 10) are reserved for use as control characters and cannot be sent as
data. Use of transparency permits all hexadecimal codes to be transmitted
as data.

XPC-N, the default on the IBM-supplied initialization display, specifies that
text transparency is not to be used. XPC-Y specifies that text transparency
is to be used.

If you intend to use text transparency, you must ensure that the host system
is also using text transparency. In general, nontransparent mode is used
unless you have data to be sent or received that might contain hexadecimal
values that correspond to control characters (generally any value less than
hex 40).



COM: Specifies whether duplicate characters are to be compressed for
transmission to the host system. For example, if you have a string of 30
A’s, the use of compression causes that string to be replaced by a control
character containing the count of the number of characters (30), and one A.
Only two characters are transmitted. Without compression, all 30 characters
are transmitted. Each control character can contain a count up to 31. If
more than 31 duplicate characters are compressed, the control character
and character sequence is repeated.

The primary advantage of compression is that communications line time is
decreased since fewer actual characters are transmitted, but System/34
processing time increases to perform compression. The line time savings
can be significant for large data sets and for data sets with many duplicate
characters. The use of compression requires an extra 2 K bytes of storage
for some MRJE configurations. Refer to Storage Requirements earlier in this
chapter for information on the storage needed for MRJE.

COM-C specifies the compression of duplicate characters and is the default
on the IBM-supplied initialization display. COM-N specifies that
compression of duplicate characters is not to be used.

Note that this parameter applies only to System/34 to host transmissions;
data sent from the host to the System/34 is always compressed.

PR1: Assigns the print task. PR1-P specifies that print output received from
the host is to go to the printer associated with the MRJE console. This is
the default on the IBM-supplied initialization display. PR1-D specifies that
print output received from the host is to be stored in the standard forms
disk file, TDISKPR1 (using TDISKPR1 is described in Print Output later in
this chapter). PR1-N specifies that print output from the host will be
ignored.

After MRJE has been initialized, you can reassign the print task by using
the MODIFY utility control statement.

PU1: Assigns the punch task. PU1-D specifies that punch output received
from the host is to be stored on disk in a special forms file (special forms
files and their use are described in Punch Output later in this chapter).
PU1-N specifies that punch output will not be accepted by the MRJE utility.
PU1-N is the default on the IBM-supplied initialization display.

During the MRJE session, you can reassign the punch task from the D
option to the N option by using the MODIFY utility control statement. The
MODIFY statement can be used to change the option from N to [} only if
the D option was selected during initialization and the MODIFY statement
was subsequently used to change the option to N.
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If the N option is selected during initialization and the host system has
punch output to send, you will not be able to terminate MRJE normally
using the END utility control statement. You will have to use the System/34
inquiry display and select option 2 or option 3 to cancel the MRJE utility.
Therefore, be certain that the host system will not be sending punch data
before you specify the N option.

Punch data can be printed using the $DCSUP utility, which is described in
Chapter 5. If your requirements call for punched cards, the punch data must
be copied to diskette and processed at a system that can convert the data
from diskette to punched cards.

FSN: Specifies the identifying number for the first special forms file on disk.

The value specified must be in the range 001 to 999. Any print or punch
data that requires a special forms file can be stored on disk with the output
for each job being stored in a unique special forms file. The number
specified for the FSN parameter is used to number the first special forms
file and the number is incremented by one for each subsequent file created.
If a file number is already in use, MRJE assigns the next higher available
number.

Note that all punch output is sent to a special forms file.

DID: Specifies the single identification character that indicates whether print

output is to go to a special forms file. Whenever a forms mount message is
received from the host system, the first character of the form name or
number is compared to the DID character. If the characters match, the
output is written to a special forms file. If the characters do not match, one
of the following occurs:

« If the print task is assigned to the printer (PR1-P), a forms mount
message is sent to the system console operator if the output is going
directly to the printer. If the output does not go directly to the printer, it
is sent to the spool file.

« If the print task is assigned to disk (PR1-D), no forms mount message is
issued and the output is written to TDISKPR1.

« If the print task is not active (PR1-N) or has been halted (PR1-H), the
forms mount message and the print output are not transmitted by the
host. If the print task is then activated (PR1-P) or reactivated (PR1-R),
the forms mount message is sent to the system console operator.

Figure 4-4 illustrates the processing of a forms mount message when a DID
character has been specified.



Forms
mount
message
from host
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Print data
cannot be
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Special
forms
file
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forms
file
TDISKPR1
S——— Print output

Figure 4-4. Forms Processing with DID Character
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SPCPR1: Specifies the maximum number of blocks on a disk required to
contain an individual special forms file that is created by the print task. The
number of blocks can be up to four decimal digits. Unused space for each
file is returned to the system when the file is completed.

SPCPU1: Specifies the maximum number of blocks on disk required to contain
an individual special forms file that is created by the punch task. The
number of blocks can be up to four decimal digits. Unused space for each
file is returned to the system when the file is completed.

STDPR1: Specifies the maximum number of blocks on disk required for the
printer output from an entire MRJE session that is directed to the standard
forms file, TDISKPR1. The number of blocks specified can be up to four
digits. Unused space is returned to the system when MRJE terminates.

RDN: Specifies the number of reader tasks that are to be allocated by MRJE.
The value specified must be 1, 2, or 3. The number of reader tasks includes
the console reader task and any reader tasks assigned to other display
stations. The value specified must not be greater than the number of reader
tasks defined at the host system. The default on the IBM-supplied
initialization display is 1.

RDINAME: Specifies the disk file or library member that is to be automatically
read by the reader task. If a name is specified, that disk file or library
member is read by MRJE upon completion of the initialization phase. If no
entry is made, no file or library member is read automatically. The default
on the IBM-supplied initialization display is a blank entry.

Note that if a name is specified by RD1NAME, the RD1 parameter
(described later) cannot be specified. Conversely, if the RD1 parameter is
specified, RD1NAME must be blank.

The RD1NAME parameter is only used to specify a file or library member
that is to be automatically read after initialization. Other files or library
members can be read by using the READFILE utility control statement,
which is described later in this chapter.

The RD1NAME parameter must be specified for unattended mode to
operate properly.

RD1DATE: Specifies the creation date of the disk file specified for the
RD1NAME parameter. The RD1DATE parameter is used only when a file is
specified for RD1NAME and more than one file with the specified name
exists on disk. The date is entered in the system date format. If the
RD1DATE parameter is not to be used and the RD1NAME parameter is
specified, you must specify all blanks for RD1DATE. The default on the
IBM-supplied initialization display is 000000.



RDITYPE: Specifies the type of file or library member specified for RD1NAME.
RD1TYPE-D specifies a disk file. This is the default of the IBM-supplied
initialization display. RD1TYPE-S specifies a source member in the library
defined by the RD1LIBR parameter (described later). RD1TYPE-P specifies
a procedure member in the library defined by RD1LIBR (defined later).

RDICMD: Specifies whether the file or library member specified for RD1NAME
is a command file. RD1CMD-Y specifies that the file is a command file.
When MRJE reads a command file, it processes any utility control
statements it encounters. RD1CMD-Y is the default on the IBM-supplied
initialization display.

RD1CMD-N specifies that the file is a data file. Any utility control
statements in a data file are treated as data and transmitted to the host
system. Utility control statements in a data file are not processed by MRJE.

RDI1LIBR: Specifies the library that is to be searched for the member specified
by the RD1NAME parameter. The default is zero (0) and indicates the
system library.

RDIDEL: Specifies whether deleted records are to be transmitted to the host
system. A data file can be either delete-capable or non-delete-capable. If
a file is delete-capable, it contains records of hexadecimal FF to indicate
deleted records.

RD1DEL-Y specifies that deleted records are to be transmitted to the host
system.

RD1DEL-N specifies that deleted records are not to be transmitted to the
host system. This is the default on the IBM-supplied initialization display.

The RD1DEL parameter is valid only if extended disk management has been
configured on the system. RD1TYPE-D should be specified and the
designated file must be delete capable. If deleted records are to be
transmitted, the host system and the System/34 must be using transparent
mode for data transmission.

RD1: Specifies whether the reader task is to be assigned to the MRJE
console. RD1-K specifies that the reader task is to be assigned to the
console. RD1- specifies that the console is reserved for console input. This
is the default on the IBM-supplied initialization display.

If the RD1NAME parameter is specified, then RD1 must be blank. IF RD1 is
specified, RD1NAME must be blank. Both parameters may be left blank.
You can alter the assignment made by the RD1 parameter by using the
MODIFY utility control statement. The EOF statement terminates the reader
task and returns the console to console mode.
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ENTER LOGON OR SIGN-ON INFORMATION BELOW: Specifies the sign-on or
logon command that is to be sent to the host system when the
communicaitons link is established. The command entered and the
parameters must be in accordance with the expectations of the host system.

« The ASP and HASP Il systems use the following command:

/*SIGNON RMnnn password

The command begins in column 1. The RMnnn parameter begins in
column 16 and specifies the remote terminal number as defined at the
host system in the BSCATERM card. The password parameter begins in
column 25 and can be up to eight characters in length. If used, the
password specified must match the password defined at the host for the
terminal identified by RMnnn.

The RSCS system uses the following command format:
/*SIGNON REMOTErn password

The command begins in column 1. The REMOTErn parameter begins in
column 16 and defines the remote terminal number as specified in the
START command at the host system. The password parameter, if used,
begins in column 25 and must match the password specified at the host
system in the START command for this terminal. (See IBM Virtual
Machine Facility /370: Remote Spooling Communications System (RSCS)
User's Guide, GC20-1816.)



« The JES2 system uses the following command format:

/*SIGNON { RMTnn } password1 [passwordZ]
REMOTENN

Column 1 Column 16 Column 25 Column 73
a remote password password
terminal number  matching LINEnn  matching
matching specified in &PASSWD
$.RMTSYS3 in host's specified in host's
the host’s initialization remote terminal
remote terminal parameter. parameter.
control
statement.

« The JES3 system uses the following command format:

/*SIGNON namex [A] password1 password2
Column 1 Column 16 Column 22 Column 25 Column 35
5-character specifies 1- to 1- to
work station programmable 8-character 8-character
name matching work station password password
RJPTERM in automatic matching matching
the host's reader. RJPLINE in the RJPTERM in the
initialization host's host’s
statement. initialization initialization
statement. statement.

« RES uses the following command format:

. . NOTICES MAIL
LOGON userid [/password]TERM(termld) [PROC(procname)] [NONOTICES [NOMA| LJ

The command begins in column 1. The userid parameter identifies the
terminal to the host system. The value entered must match the entry
made at the host in the ADD subcommand to the ACCOUNT command.
The password entry is optional and, if used, must be separated from
userid by a slash (/). In addition, the value entered must match the entry
made in the ADD subcommand at the host system for the specified user.
TERM(termid) specifies the terminal identification number. The value
entered can be from 1 to 200 and must match the entry made at the
host for the TERMID parameter in the TERMINAL macro. The
PROC(procname) parameter allows you to specify a catalogued procedure
(procname) at the host that is to be executed as a part of the logon
process. NOTICES, the default, allows you to specify that all general
notices from the host are to be listed automatically after logon.
NONOTICES inhibits the listing of notices. MAIL, the default, allows you
to specify that all messages directed to your terminal be automatically
listed after logon. NOMAIL inhibits the listing of the messages.
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The next group of parameters is used to define carriage control and forms
information.

L: Specifies the forms length, in lines per page, and may be any integer value
from 1 to 112. The defauit on the IBM-supplied initialization display is 66.

F: Specifies the forms name or number (four characters). This value should be
the same as the forms name or number that was on the printer at the end
of your last MRJE session (the last session in which your user ID was
used). The value must be left-justified to avoid embedded blanks in the
names generated for the special forms disk file. As long as the host system
has not been shut down since the last session, the host retains the name or
number of the last form you used. When you sign off and then sign on
again later, the host assumes that you have not changed forms since the
last session.

STD. is the default on the IBM-supplied initialization display.

FCTNAME: Specifies the name of the file that contains the forms control
table. The forms control table serves as a translation table by converting the
forms name or number, which is in the host system’s vocabulary, into a
corresponding name or number that has more meaning to the System/34
user. When the host sends a forms mount message, the forms control table
is searched for the host defined name or number. If the name or number is
found, it is replaced by the corresponding user term and the message is
sent. For example, assume that the host name for the forms used to print
checks is X2QH, and that you want to refer to that form as CHEQ. Both
these names were placed in the forms control table when it was created, so
when a forms mount message contains the name X2QH, that name is
replaced by CHEQ before the forms mount message is sent to the MRJE
console operator. If the host system is JES3, all host forms names must be
8 characters in length.

The forms control table is generated by the $DCFUP utility, which is
described in Chapter 6. The forms control table also defines other forms
control parameters, including whether print output is to be spooled. Figure
4-5 illustrates the flow of processing when a forms control table is used.
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Figure 4-5. Processing with a Forms Control Tabile
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The remaining parameters, the integers 1 through 12, are used to define forms
movement. The value for each parameter can be any integer from O to the
length specified for the L parameter. The value specified for a parameter
identifies a line number within a page of a form. When the host sends print
output to the MRJE utility, it will send 133 characters with the first character
being a channel control character and the remaining 132 being the actual data.
The first character is used to define how the form is to be moved before or
after the data is printed. For example, if the channel control character 1 is
received, the form will be moved to the line specified for the 1 parameter
before printing the data. Assume that the channel control characters are
defined as follows:

Character Definition

1 20
2 0
3 55
4 0
5 0
6 80
7 70
8 0
9 0
10 0
1 0
12 0

The following data is then received from the host:

« OUTPUT-A with channel control character 1 specified
« OUTPUT-B with channel control character 3 specified.
» OUTPUT-C with channel control character 6 specified.
« OUTPUT-D with channel control character 7 specified.
« OUTPUT-E with channel control character 2 specified.
The data is then printed as follows:

Skip to line 20 and print OUTPUT-A.

« Skip to line 55 and print OUTPUT-B.
« Skip to line 80 and print OUTPUT-C.
» Skip to line 70 on the next page and print OUTPUT-D.
» Space one line and print OUTPUT-E.

The defaults on the IBM-supplied initialization display are 1 for parameter 1
and O for all other parameters.



The last area on the initialization screen is the system operator message area.
In this area, you can enter any message, up to 160 characters, that you want
to appear on the status display of any System/34 display station that attaches
to the MRJE utility.

After all changes have been made to the display, press the Enter/Rec Adv key
and MRJE is initialized. If any errors are detected in the options entered, the
errors appear in reverse image on the initialization display and the following
message appears:

ERRORS — CORRECT FIELDS AND PRESS ENTER TO RETRY

For each field that appears in reverse image, position the cursor to that field
and enter the appropriate correction. Once all corrections have been made,
press the Enter/Rec Adv key again. If no invalid entries are detected, the
MRJE initialization function proceeds.

Note: If you are running on a switched line and the System/34 is to place the
call, the MRJE console operator is prompted to place the call. If autocall is
used, this message does not appear.

Input

Input to the MRJE utility can come from the disk, a display station, or the
MRJE console. The types of input allowed are data, host job control language
(JCL) statements, host commands, and MRJE utility control statements. Note
that not all types of input can be entered from all the devices. Under normal
operating conditions, data, JCL, and host commands are sent to the host
system for processing, but MRJE utility control statements are processed by
the MRJE utility. Disk and display station input occurs under the control of a
reader task; console input can be under the control of a reader task (only if the
RD1-K parameter was selected on the initialization screen or specified by the
MODIFY utility control statement) or the console input task.

The following table defines the input classifications and the device
relationships.

Task Input Device Input Type
Reader Disk Data, JCL, utility control
Data file statements’

Source member
Procedure member

Display station keyboard

MRJE console keyboard in
reader mode

MRJE MRJE console keyboard in Host system commands, utility
console console mode control statements

"Not all utility control statements are allowed from the reader task. Refer to the
description of the utility control statements later in this chapter for more information.

Figure 4-6. Input Classifications and Device Relationships
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Disk Input

Disk input to the MRJE utility is requested when you enter the READFILE
utility control statement or specify the RD1NAME parameter on the initialization
display. When the disk is to be used as an input device for MRJE, you specify
the following:

« The name of the file or library member to be read.

« Whether the file or library member is a command file.

« The type of file or library member (disk file, source, procedure).
« The file creation date (optional and for disk files only).

« The name of the library to be searched for a member (optional and for
library members only).

« Whether deleted records are to be transmitted to the host (optional and for
disk files only).

For a more complete description of file specification, refer to the discussion of
the initialization phase earlier in this chapter (specifically, the RD1NAME
parameter) or the READFILE statement later in this chapter.

Disk files used as input to MRJE cannot be shared by other executing
programs.

All files or library members used as input to MRJE are designated as being
either command or data files. Both types can contain data and JCL, which are
transmitted to the host system. A command file can also contain some of the
MRJE utility control statements (READFILE, EOF, LIBRARY, and, if in
unattended mode, END), which are processed by the MRJE utility rather than
transmitted to the host system. If utility control statements are encountered by
the reader task in a data file, they are ignored by the reader task and
transmitted to the host system as data.

The MRJE utility transmits the information from data files as 80-byte records,
regardless of the logical record length. For example, a data file containing four
60-byte logical records is transmitted as three 80-byte physical records. A
data file containing four 120-byte logical records is transmitted as six 80-byte
physical records. It is the responsibility of the host system program to return
the data file to its original record length.

When a READFILE statement that specifies a data file is detected while the
reader task is processing a command file, processing of the command file is
suspended and the reader task begins processing the data file. Once the
reader task completes the processing of the data file, it returns to the
command file at the statement immediately following the READFILE statement
that caused the data file to be processed.



When a READFILE statement that specifies another command file (B) is
encountered by the reader task while processing a command file (A),
processing of command file A terminates and the reader task begins
processing command file B. When processing of command file B has
completed, the reader task does not return to command file A for further
processing. Any statements after the READFILE statement in command file A
are not processed, as shown by the following.

/

Not
processed

/

.. READFILE

Command File A Command File B
The reader task always terminates when the end of a command file is reached.

To further illustrate the use of disk files as input to MRJE, assume that you
have three files — command file A, command file B, and data file C. Command
file A was defined for the RD1NAME parameter and specified as being a
command file (RD1CMD-Y specified) during the initialization phase of MRJE,
and MRJE began reading it upon completion of the initialization phase. While
processing command file A, the reader task detects a READFILE statement
before the end of command file A. The READFILE statement specifies that
command file B is to be processed. Therefore, the reader task terminates its
processing of command file A and begins processing command file B. While
processing command file B, the reader task detects a READFILE statement that
specifies data file C. The reader task suspends its processing of command file
B and begins reading data file C. When the reader task completes its
processing of data file C, it returns to command file B and begins reading
immediately after the READFILE statement that specifies data file C. Any
statements after the READFILE statement in command file A that specified
command file B are not processed. The following graphically illustrates this

example.

.. READFILE / .. READFILE /]
lNot ____\

‘ processed

Command File A Command File B Data File C
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Display Station Input to the Reader Task

To use a display station as an input device for the MRJE reader task, you must
have declared more than one reader during initialization by specifying RDN-2 or
RDN-3. To activate the reader task at a display station, enter the MRJE
procedure command with no parameters. If you are using a 1920-character
display, the following MRJE status menu display appears:

r

MRJE STATUS MENU--PRESS ENTER TO CONTINUE

HOST - XX LEN - XXX XPC - X COM - X
PRl - X PUl - X FSN - XXX DID - X
SPCPR1 - XXXX SPCPUl - XXXX STDPR1 - XXXX RDN - X

LOGON/SIGNON INFORMATION
3,0, 0,0.8.9.9,0.0,0.0.9.9 9 00,09 00, 0:0.9. 909 3.9 0.0,:0,:6.0.9 $ .0.0:0.9.99 9.0.0,0,.0.0.9.99 0000099 0,00.0.9.90.0.0.0.0.9 60,0990

CARRIAGE AND FORMS INFCRMATION

L = XXX F = XXXX FCTNAME - XXXXXXXX

1 - XXX 2 - XXX 3 - XXX 4 - XXX 5 - XXX 6 - XXX

7 - XXX 8 - XXX 9 - XXX 10 - XXX 11 - XXX 12 - XXX

2636 96 3 96 3 36 3 36 3 3 SYSTEM OPERATOR MESSAGE 636 36 96 36 36 36 3696 3636 96 36 936 %

L

If the MRJE command is entered from a 960-character display station, the
following two MRJE status displays are presented:

r~
MRJE STATUS MENU--PRESS ENTER TO CONTINUE

ENTER INITIAL CONFIGURATION INFORMATION BELOW:

HOST - XX LEN - XXX XPC - X coM - X
PRl - X PUl - X FSN - XXX BID - X
SPCPR1 - XXXX SPCPUL - XXXX STDPR1 - XXXX RON - X

LOGON/SIGNON INFORMATION
XXXXXRKXKKXKXKKXKKXKKXKKXXKXKXXEKXXKKEXXKXLKKKXXKEXXKKKKXKEEXKXXKKEXXKEXXKLRKKXRKXKKXKKK

.




{RJE STATUS MENU--PRESS ENTER TO CONTINUE

CARRIAGE AND FORMS INFCRMATION BELCW:

L - XXX F = XXXX FCTRAME = XXXXXXXX
1 -~ XXX 2 - XXX 3 - XXX 4 - XXX 5 - XXX
7 - XXX 8 - XXX 9 = XXX 10 - XXX 11 - XXX
I3 22 36 9 3 K % SYSTEM OPERATOR MESSAGE BELOW

6 - XXX
12 - XXX
363496 36 36 36 96 96 96 36 96 96 2 4 3¢

"

. S
The x values on the displays indicate the status of the MRJE configuration
specified during the initialization phase. You cannot change these values on
the status display. Press the Enter/Rec Adv key to activate the reader task.
The MRJE input display then appears on the display screen.
~ )
MRJE INPUT-OUTPRUT
MRJE READER INPUT
o~

The reader task at a display station operates as if it were reading a disk
command file. Input from the station can be data, JCL, and certain utility

control statements (READFILE, EOF, and LIBRARY). Records input from the
display station can be up to 80 characters in length. When a READFILE utility

control statement is entered from a display station while the reader task is

active, the reader task begins processing the specified file. The reader task is
suspended at the display station until the file has been processed. A message

is then displayed at the display station, indicating that the file has been

processed and that the reader task is active at the display station. The display
station is not available for input operations while the file is being processed.
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The reader task terminates at a display station when any of the following
conditions occur:

« An EOF utility control statement is entered from the display station.

« A CANCEL command for the display station reader task is entered at the
MRJE console.

« An EOF utility control statement is encountered in a command file, the
reading of which was specified by a READFILE utility control statement
entered from the station.

« The physical end of a command file is reached.

When the reader task terminates at a display station, press the Enter/Rec Adv
key to return to the System/34 command display.

Console Input to the Reader Task

If you intend to use the MRJE console as an input device for the reader task,
you must either have specified RD1-K on the initialization display or have used
the MODIFY utility control statement to designate the console as a reader
device. When the console is ready to accept reader input, the following
display appears:

r

MRJE INPUT-QUTPUT

MRJE READER INFUT

\

When the reader task is activated at the console, it processes the input from
the console in the same manner as it processes a disk command file. Input
from the console can be data, JCL, or certain utility control statements
(READFILE, EOF, and LIBRARY). Input is entered one record at a time, with
each record containing up to 80 characters.



Termination of the reader task at the console occurs under any of the following
conditions:

« An EOF utility control statement is entered from the console.

« A CANCEL command for the reader task at the console is entered from the
console while it is in console mode.

« An EOF utility control statement is encountered within a command file, the
reading of which was specified by a READFILE statement entered from the
console.

+ The physical end of file is reached while a command file is being processed.

Once the reader task terminates at the console, the console is automatically
prepared to accept console input (the console task is activated).

When a READFILE statement is entered from the MRJE console while the
reader task is active, the reader task begins processing the specified file and
the console task is activated at the MRJE console. The console task remains
active until MRJE has completed processing the specified file. If the file is a
command file, the console task remains active after processing of the file
completes. If the file is a data file, a message appears on the console screen
indicating that the file has been processed. To return to using the console as
an input device for the reader task, press the Enter/Rec Adv key and the
reader input field display appears.

Console Input to the Console Task

Input to the console task can occur only at the MRJE console. In console input
mode, the display appears as follows:

r a

MRJE INPUT-OUTPUT

MRJE CONSOLE INPUT

— J
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The space between the lines contains the host and MRJE messages,
which are rolled on the screen. The messages are also logged to the system
history file.

input to the console task can consist of MRJE utility control statments and
host system commands. The MRJE utility control statements that can be
entered are READFILE, MODIFY, END, LIBRARY, CARRIAGE, and CANCEL.
Records entered for the console task can be up to 120 characters in length.

When the reader task is active at the console, you can enter commands for the
console input task in either of two ways:

« Key the console command into the reader input field and press command
key 1. The command is then presented to the console input task.

« Press command key 1 before entering the console command. The console
input field display replaces the reader input field display, and you can enter
the console input command. Once the command has been processed, the
reader input field display reappears, unless the command entered was the
CANCEL command for the reader task at the console.

Output

Print

Output from an MRJE session can consist of any one, all, or combination of
the following:

« Print data from the host system (print task)

« Punch data from the host system (punch task)

« Operator messages from the host system (console output task)
« Operator messages from the System/34 (console output task)

« Operator messages generated by the MRJE utility (console output task)

Task

Print data can be directed to either the printer associated with the MRJE
console or to a disk file. The printer associated with the MRJE console is the
printer specified for the work station during System/34 configuration. You can
specify a different printer by using the SET OCL statement. Output that is
printed is not written to disk; and output that is written to disk cannot be
printed by the MRJE utility (use the $DCSUP utility, as described in chapter 5,
to print the data written to disk). Print data can be directed to the printer
associated with the MRJE console by specifying either PR1-P during
initialization or by starting/restarting the printer using the MODIFY statement.
If spooling is active, print data is spooled to the disk spool file if PR1-P or
PR1-R has been specified, unless SPOOL-NO is specified in the forms control
table.



Printer forms operations are controlled by channel control characters and the
CARRIAGE utility control statement. The first character of each print record
received from the host is a channel control character that controls forms
movement. The channel control character is not printed. The channel control
character bits have the following meaning:

omcccccec

bit 012345867

o: Always set to 1.

m: Set to O for normal carriage movement.

ccccce: Specifies carriage control information. 1000nn causes the printer to
immediately space nn lines; 11nnnn causes the form to skip to the line
value specified for channel nnnn; 0000nn causes the printer to space nn
lines after printing; O1nnnn causes the printer to skip to the line value
specified for channel nnnn after printing; and 000000 suppresses the
listing.

The channel specifications are defined during MRJE initialization. Channels 1
through 12 are used, and the line values for each are specified on the
initialization screen.

Print data can be directed to a standard forms file named TDISKPR1 instead of
to the printer. Records are written in TDISKPR1 in a compressed format. Use
the $DCSUP print utility, described in Chapter 5, to print the TDISKPR1 file.
$DCSUP expands the records before printing.

To direct data to TDISKPR1, do the following:

1. Specify the STDPR1 parameter during initialization. This parameter
defines the number of blocks needed to contain all print output directed
to the TDISKPR1 file during an MRJE session.

2.  Assign the print task to the disk either during initialization (PR1-D) or by
using the MODIFY utility control statement after initialization.

If the end of extent (which means TDISKPR1 is full) is reached while print data
is being directed to TDISKPR1, a message is displayed that allows you to
select one of the following options:

+ Option 1: Save that portion of the print data already written in TDISKPR1
and de-activate the print task. The portion of the output that could not be
written is retained at the host for later transmission.

« Option 2: Delete the portion of the current job print data already written to
TDISKPR1 and de-activate the print task. Deleting the portion of the output
already written makes it possible for the host to write additional data to
TDISKPR1. The host saves the interrupted data for later transmission.
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By specifying the proper value for the STDPR1 parameter during initialization,
you can usually prevent overflow conditions. However, if the end of extent is
reached and you do not want to lose any data, the following options are
available:

« Select option 1 for the file is full message. Use the MODIFY utility control
statement to reactivate the print task and to specify the printer associated
with the MRJE console as the output device (PR1-P). The remainder of the
print data is printed on the printer.

« Select option 1 for the file is full message. Enter the System/34 inquiry
mode by pressing the Attn key and select either option 2 or option 3 to
cancel MRJE. Use the RENAME procedure command to change the name
of the TDISKPR1 file. The format of the RENAME procedure command is:

RENAME TDISKPR1,newname

where TDISKPR1 is the existing name, and newname is the name you want
to assign to the file. TDISKPR1 is now available for input. You must initiate
and initialize MRJE. As soon as initialization is complete and the
communications link has been established, an abnormal termination occurs.
You must initiate and initialize MRJE once more, ensuring that the PR1
parameter is specified for the disk (PR1-D). Communications now proceeds,
with print data being written to the new TDISKPR1 file. The data written in
the original TDISKPR1 file now exists in the file you specified using the
RENAME procedure. This entire process may be repeated if another end of
extent condition occurs.

For each printer stream written to TDISKPR1, messages are displayed
indicating the relative record numbers of the first and last records in the file
and the number of blocks still available in TDISKPR1. After the MRJE session
has completed, you can use the $DCSUP utility to print the data written in
TDISKPR1.

If the BSC communications line is disconnected during a printer stream update
to TDISKPR1, a message (SYS-4565) allows you to select one of the following
options:

« Option 1: Save that portion of the print data already written in TDISKPR1.
The portion of the output that could not be written is retained at the host
for later transmission.

« Option 2: Delete the portion of the current job print data already written to
TDISKPR1. The host saves the complete stream for later transmission.

Print data that is to be written to an individual file or that is to be printed later
on a special form can be directed to individual special forms files on disk.
Special forms files can be processed by user written RPG |l or basic assembler
programs, or printed by the $DCSUP utility. These files always contain records
with 132 data characters preceded by one channel control character, for a total
of 133 characters per record.



Print data is directed to an individual special forms file as a result of a forms
mount message transmitted from the host system to the MRJE utility. The first
character of the form name or number is compared to the character specified
for the DID parameter on the initialization display or in the MODIFY utility
control statement. If the characters are the same, an individual special forms
file is created on disk for the print data. If the characters are not the same, the
MRJE utility issues the forms mount message to the system console operator
if spooling is not active.

The host system transmits a forms mount message to the MRJE utility each
time a forms change is required on the System/34. If the forms do not
change from one file or session to the next, the host does not normally
transmit a forms mount message. However, if the host system is restarted, it
normally resets to the standard forms. There are host commands that can
modify the format of the forms mount message. If these commands are used,
ensure that the job ID and time stamp are not deleted from the message.

The special forms files created by MRJE are labeled in the disk volume table of
contents (VTOC) as Axxxffff where A designates a printer file; xxx is the file
sequence number (FSN); and ffff is the first four characters of the forms name
or number.

The file sequence number is incremented by one each time an individual print
or punch file is created. When a print file is created, the label is displayed in a
message to the MRJE console operator.

You can create an individual file by:

1. Specifying the SPCPR1 parameter during initialization. You specify the
number of blocks that are needed for the largest print file that will be
created during the MRJE session. Any excess space after a file is

created is made available for other files.

2.  Assigning the print task to either the printer (PR1-P) or the disk (PR1-D)
during initialization or with a MODIFY utility control statement.

3. Specifying the disk identifier (DID) parameter either during initialization or
with a MODIFY statement.

4, Specifying the FSN parameter during initialization.

If the end of extent (which indicates that the file is full) is reached before all
data has been written to an individual file, you can save the data already
written and continue processing by performing the following:

1. Select option 1 for the displayed message.

2. Use the MODIFY utility control statement to specify PR1-D.

The utility creates a new special forms file, numbered accordingly, and

continues writing data to the new file. Note that the print data for one job is
now in two separate files.
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If the BSC communications line is disconnected during the creation of a special
forms print disk file, a message (SYS-4565) allows you to select one of the
following options:

« Option 1: Save that portion of the special forms file already written to the
disk. The portion of the output that could not be written is retained at the
host for later transmission.

« Option 2: Delete the portion of the special forms file already written on the
disk. The host saves the complete file for later transmission.

Punch Task

The punch task processes all punch data from the host system and writes
80-character records in an individual special forms file. Because the

System /34 does not support a card punch, actual punched card output cannot
be produced by the MRJE utility.

The files created for punch output are labeled in the VTOC by MRJE as
Bxxxffff, where B designates a punch file; xxx is the file sequence number
(FSN); and ffff is the first four characters of the form name or number.

The file sequence number is incremented by one each time an individual print
or punch file is created. When a punch file is created, the label is displayed in
a message to the MRJE console operator.

You can create an individual file by:

1. Specifying the SPCPU1 parameter during initialization. You specify the
number of blocks that are needed for the largest punch file that will be
created during the MRJE session. Any excess space after a file is
created is made available for other files.

2. Assigning the punch task to the disk (PU1-D) during initialization.
3. Specifying the FSN parameter during initialization.

If the end of extent is reached while punch data is being directed to the disk, a
message is displayed that allows you to select one of the following options:

« Option 1: Save that portion of the punch data already written in the disk
and de-activate the punch task. The portion of the output that could not be
written is retained at the host for later transmission.

« Option 2: Delete the portion of the current job punch data already written
and de-activate the punch task. The host saves the interrupted data for later
transmission.



If the end of extent (which indicates that the file is full) is reached before all
data has been written to an individual file, you can save the data already
written and continue processing by performing the following:

1. Select option 1 for the displayed message.
2. Use the MODIFY utility control statement to specify PU1-D.

The utility creates a new special forms file, numbered accordingly, and
continues writing data to the new file. Note that the punch data for one job is
now in two separate files.

If the BSC communications line is disconnected during the creation of a special
forms punch disk file, a message (SYS-4565) allows you to select one of the
following options:

« Option 1: Save that portion of the special forms file already written to the
disk. The portion of the output that could not be written is retained at the
host for later transmission.

« Option 2: Delete the portion of the special forms file already written on the
disk. The host saves the complete file for later transmission.

Console Output Task

Console output consists of operator messages from the host and the

System /34 MRJE utility. Messages from the host are presented only at the
MRJE console; messages from the MRJE utility can be presented at either the
MRJE ccnsole or at a display station attached to the MRJE reader task. All
messages from the host or the MRJE utility are written to the system history
file. Because messages from the host can contain up to 120 characters, a
message may be displayed on two lines. The message is also written to the
history file. To display the MRJE entries in the history file, use the HISTORY
procedure command (as described in the System Support Reference Manual)
with the SYSTEM parameter specified.
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Termination

Normal termination of the MRJE session occurs when the MRJE console
operator enters the END utility control statement. When the END statement is
entered, the MRJE utility sends a sign-off message to the host system to
terminate the cammunications link. Normal termination can occur only after all
print and punch data for jobs processed has been received by the MRJE utility.
Therefore, you should ensure that all output data from the host has been
received before entering the END statement. The following suggestions should
help you terminate the MRJE session:

« Enter the END statement only after all output has been received.

« Use the DELAY parameter in the END statement to postpone the sending of
the sign-off message to the host.

« Enter an additional END statement, with the DELAY parameter specified to
extend the current delay period.

During the termination phase of MRJE, you should note the following
conditions:

« Once the END statement has been entered, no additional reader tasks will
be started. Any reader input entered before the END statement is
processed.

« The sign-off command is not sent to the host until all reader tasks have
terminated.

« The sign-off command is not sent until the time period specified by the
DELAY parameter in the END statement has elapsed.

« The sign-off command is not sent if any task (reader, print, or punch) is
active. Note that inactivity of the print and punch tasks does not indicate
that the host has no more data to send.

« The timer is set after all reader tasks have terminated and no print or punch
tasks are active.

« The timer is reset to zero if either the print or punch task becomes active.
Actual timing does not begin again until all tasks are inactive.

« The timer is reset to zero if a second END command is entered. The DELAY
value in the new END statement replaces the DELAY value specified in the
previous END statement.

You can terminate MRJE by entering the SSP CANCEL command (this
command is not the same as the MRJE CANCEL command), or by selecting
either option 2 or option 3 from the System/34 inquiry display. These
techniques of terminating MRJE cause an abnormal termination and no
sign-off command is sent to the host system.



As the final phase of termination, MRJE ends communications with the host,
deallocates all open disk files, and issues a series of messages regarding the
MRJE session. These messages are shown in the following table. The MRJE
utility then goes to end of job. Press the Enter/Rec Adv key to return the
display to the System/34 command display.

MRJE Session Messages

MRJE INPUT RECORDS READ nnnnn
MRJE OUTPUT RECORDS PRINTED nnnnn
MRJE OUTPUT RECORDS PUNCHED nnnnn
MRJE TOTAL TRANSMISSIONS nnnnn

MRJE TIMEOQUTS nnnnn
MRJE DATA CHECKS nnnnn
MRJE NEGATIVE RESPONSES nnnnn

The MRJE BSC 1/0 counters are written to disk. A time-out indicates a lack
of response to a transmission. A data check indicates some form of bad data
received. A negative response indicates some form of bad data transmitted.

MRJE UNATTENDED MODE OF OPERATION

Unattended mode allows the MRJE utility to operate with a minimum of
operator intervention. Operator action is required only if a System/34 message
is displayed. For MRJE messages (those containing MRJE in the text) and host
messages (for example, forms mount messages), the MRJE utility selects the
default option and continues processing. Refer to the Displayed Messages
Guide for information on the MRJE messages and defaults.

Before MRJE can be run in unattended mode, you must have an initialization
format that contains the necessary information for the MRJE session. In
unattended mode, no changes can be made to the default values given on the
screen.

The following points must be considered before initiating MRJE in the
unattended mode:

« Initialization in unattended mode occurs without operator intervention.
Therefore, the default values on the initialization screen specified must be
the correct values for the MRJE session.

« Only one reader task (RDN-1) is allowed in unattended mode, and it must
be assigned to the disk, using the RD1NAME parameter.

« The initialization screen must specify the RD1INAME, RD1DATE, RD1CMD,

RD1LIBR, and RD1DEL appropriately so that a file or library member will be
read immediately after initialization.
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Initiation for Unattended Mode

To initiate MRJE for unattended mode of operation, specify AUTO-Y in the
MRJE procedure command and specify the proper initialization format name for
the DISPLAY parameter.

Initialization in Unattended Mode

Once the MRJE procedure command has been entered with AUTO-Y
specified, the initialization phase proceeds without operator intervention.
Communications are established in the same manner as for attended mode.
Note that the operator may be required to dial the host system to establish the
connection or to answer the host call to establish the connection.

If autocall is used in conjunction with unattended mode, the System/34 places
the call. If the connection cannot be made, the return code is set and MRJE
terminates. You can interrogate the return code by using the IF statement, as
described in the System Support Reference Manual.

Input in Unattended Mode

In unattended mode, reader input is always from the disk and is generally
initiated by the RD1NAME parameter from the initialization screen. The
processing of files is the same as for the attended mode. Proper use of the
command and data files allows for multiple files to be processed in one MRJE
session. For example, the file specified for the RD1NAME parameter would
normally be a command file, and it would contain one or more READFILE
statements that caused one or more data files to be read. It could also
reference another command file in a READFILE statement, but control would
never be returned to the RD1NAME file.

The END utility control statement is also permitted in a command file during
unattended mode and its processing causes MRJE to enter the termination
phase.

Console input, as described for attended mode, is permitted during unattended
mode of MRJE operation. However, this overrides the purpose of unattended
mode since it requires an operator’'s presence.



Output in Unattended Mode

Output is handled in much the same way during unattended mode as during
attended mode. The only difference is that during unattended mode any
messages from the host or generated by the MRJE utility are handled
automatically. When in unattended mode, MRJE selects the default option for
all messages except System/34 system messages. The System/34 operator
may have to respond to messages generated by the System/34. For a
description of the MRJE messages and the default options, refer to the
Displayed Messages Guide.

Termination of MRJE in Unattended Mode

Termination of MRJE while in unattended mode occurs whenever the END
utility control statement is encountered in a command file or whenever the
END statement is entered from the console. Once the END statement has
been entered, termination proceeds in the same manner as described for
attended mode of operation. It is recommended that you specify a DELAY
parameter in the END statement to ensure that all output from the host is
received.

ALTERING THE INITIALIZATION SCREEN FORMAT

If you are going to be running MRJE with the same values each time, and
those values differ from the values on the IBM-supplied initialization screen,
you can modify the display screen format so that it has your needed default
options. You can also modify the format more than once and generate a
display screen for each configuration you will be running.

You can have up to 24 different formats at any time. Each screen format is
identified by a unique name of eight characters or less. The name of the
screen you want to use when you initiate MRJE is specified as the DISPLAY
parameter in the MRJE procedure command. In choosing a name for a screen
format, you can select any string of eight or fewer characters, except that the
names #MRO02 through #MR09 cannot be used because they are reserved for
other MRJE functions. The IBM-supplied initialization format is named #MRO1.
You can assign the name #MRO1 to one of your formats. The IBM-supplied
initialization format and its defaults are then lost until they are restored at a
configuration, such as a release update. Whenever you initiate MRJE and do
not specify a format name for the DISPLAY parameter, #MRO1 will be used as
the initialization format.
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The following steps can be followed to modify the values on the IBM-supplied
initialization format and generate a new initialization format with your desired
default values:

1.  Enter: SEU #MR@01,S,,80

2.  The format name begins in column 7 of line 4. You can retain the
existing name or key in a new name beginning in column 7. Enter the
number of the line you want to change and press the Enter/Rec Adv key.

3. The values for all other parameters start in column 57 of a given line. If a
change is necessary, key the new value and press the Enter/Rec Adv key
to record the changed record. If no changes are necessary, press the
Enter/Rec Adv key to advance to the next line. Certain parameters (such
as SIGNON and MESSAGE) may require more than one line. For these
parameters, begin keying in column 57 of the first line and continue
keying through column 79, enter an X in column 80 to indicate
continuation, and press the Enter/Rec Adv key. You may continue keying
on the next line beginning in column 7.

Note: Be certain that you change only the parameter values; do not alter
any other characters in the format.

4, When you have made all necessary changes, press command Key 7 to
exit from SEU. Select one of the options from the menu that is displayed
to end the job.

5. To convert your source member to an object member:

a. If no format currently exists with the same name as the one you are
installing, enter FORMAT ADD,#MR@M1,,#MR@01.

b. If a format exists with the same name as the one you are installing,
enter FORMAT UPDATE,#MR@M1, #MR@01. The format you are
installing replaces the existing format of the same name on the file. A
warning message appears, and can be ignored if you select the O
option.

To run MRJE using your default values, specify your format name for the
DISPLAY parameter in the MRJE procedure. The initialization screen that
appears is the one you generated and it contains your default values. You can
modify any value on the screen in the same manner as you modified those
values on the IBM-supplied initialization screen format. Press the Enter/Rec
Adv key after all changes have been made to the display or to accept all
default values.


mailto:UPDATE.#MR@Ml,,#MR@Ol
mailto:ADD.#MR@Ml,,#MR@Ol
mailto:MR@01.S,,80

MRJE UTILITY CONTROL STATEMENTS

The MRJE utility control statements provide you with the means to control an
MRJE session after the initialization phase has completed. The utility control
statements can be used to affect the input, output, and termination phases of
an MRJE session. The utility control statements and the phases they affect are
shown in the following table:

Phase

Statement

Input

READFILE
LIBRARY
EOF
MODIFY

Output

CANCEL
MODIFY
CARRIAGE

Termination

END

Figure 4-7 (Part 1 of 2). MRJE Utility Control Statements

Each utility control statement can also be classified as to whether it serves as
reader input or console input and as to the devices from which it may be

entered.

Task

Entered From

Statement

Reader input

Disk

READFILE

EOF

LIBRARY

END (unattended mode only)

Display station

EOF
READFILE
LIBRARY

Console input

MRJE console

CANCEL
MODIFY
READFILE
END
CARRIAGE
LIBRARY

Figure 4-7 (Part 2 of 2). MRJE Utility Control Statements
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Writing MRJE Utility Control Statements

Each utility control statement consists of a statement identifier and parameters.
The statement identifier is always the first word of the statement. The
parameters supply the necessary information to the utility. Each parameter
consists of a parameter keyw{)rd, which identifies the parameter, and the
actual value that is to be supplied to the utility.

The syntax of the MRJE utility control statement is:

.. statement-identifier parameter-value,...,parameter-value comment

(.. s)

Rules for Coding MRJE Utility Control Statements
The rules for coding utility control statements are:

Statement Identifier: .. (two periods) followed by one blank must precede
the statement identifier. Do not use blanks within the identifier. Certain
statements can use a single letter in place of the full statement identifier.
This abbreviation is indicated by the letter in parentheses.

Blanks: One or more blanks are required between the identifier and the first
parameter.

Statement parameters: Parameters can be in any order. A comma is
required to separate one parameter from another (do not use blanks
between parameters), and a hyphen (-) is required within each parameter
to separate the keyword from the value, except for the CANCEL

statement.

Comments: Comments can be included in utility control statements when
parameters are entered. Leave one or more blanks between the last
parameter in the utility control statement and the comment.



MODIFY

The MODIFY statement changes the assignment of the reader, punch, and
print tasks. The MODIFY statement can be entered from the MRJE console
only under the following conditions:

« The MODIFY statement can be entered from the console only after
initialization is complete and before an END statement is entered.

« A MODIFY statement that changes the assignment of the MRJE console
reader can be entered only when the MRJE console reader task is not
active.

If a MODIFY statement that changes the print or punch assignment is entered
while output is being processed by the specified task, the assignment does not
change until the current file output is terminated.

Although each parameter of the MODIFY statement is optional, at least one
parameter must be specified.

The MRJE console operator should be aware of any display station using the
MRJE utility when the MODIFY statement is entered. You can use the system
MSG command to send a message from the MRJE console operator to display
station operators informing them of changes.

MODIFY utility control statement format:

.. MODIFY | PR1-

[rD1K] [,PU1- {z}] [.piox]

D 9T O

(.. M)

PR1: Assigns the print task. PR1-P assigns the print task to the printer.
PR1-D assigns the print task to the disk. PR1-H halts the print task
without stopping the entire system. This parameter is valid only when
the printer is assigned for output. PR1-R restarts the print task if it was
halted by the PR1-H parameter.

RD1-K: Assigns the console reader task to the keyboard. The keyboard is
always treated as a command file.

PU1: Assigns the punch task. PU1-D assigns the punch task to the disk.
PU1-D is valid only if PU1-D was also specified on the initialization
screen. PU1-N de-activates the punch task.

DID: Specifies the identification character associated with special forms
files. The value is compared with the first character of the forms number
or name in each forms mount message from the host system to
determine the disposition of the output. If the two characters are equal,
the file is written to an individual special forms disk file. If the characters
are not equal, the file is written to the device assigned to the print task.
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READFILE

The READFILE statement directs the reader task to retrieve data from a disk
file, source member, or procedure member. A READFILE statement may be
either console or reader input, and it may be entered from a display station,
the MRJE console, or a command file.

READFILE utility control statement format:

P
.. READFILE NAME—name [,CMD— {Y}] ,TYPE-{ S [,DATE—date]
(.R) N D

[uen-{ 53] [0 {1}]

NAME: Specifies the name of the disk file, or the name of the source or
procedure member to be read by the reader task.

CMD: Specifies whether the file is a command file or a data file. CMD-N
indicates the file is a data file. CMD-Y specifies the file is a command
file. The default is CMD-N.

TYPE: Specifies the type of the file specified in the NAME parameter.
TYPE-D indicates disk file. TYPE-S indicates source member. TYPE-P
indicates procedure member. TYPE-D is the dpfault.

DATE: Specifies the creation date of the disk file specified by the NAME
parameter. This parameter is optional if there are no duplicate file names.
The date must be entered in the system date format.

LIBR: Specifies the library to be searched for the source or procedure
members specified in the READFILE statement. The LIBR parameter
overrides any LIBRARY statement previously entered. After reading a
library member, the system will use the library specified on the LIBRARY
statement as the active user library. If you specify O for the LIBR
parameter, the system will use #LIBRARY. If you do not specify the LIBR
parameter, the default is the library specified on the previous LIBRARY
statement.

DEL: Specifies whether deleted records should be transmitted to the host
system. DEL-Y indicates that deleted records should be transmitted to
the host system. DEL-N indicates that deleted records should not be
transmitted to the host system. If deleted records are to be transmitted,
both the host system and the System/34 must be in transparent mode.
DEL-N is the default.



EOF

The EOF (end-of-file) statement signals the end of the current reader input to
the host system. EOF de-activates the reader task at a display station. At the
MRJE console, EOF de-activates the reader task and returns the MRJE console
to the console input task.

EOF utility control statement format:

.. EOF
(. E)

No parameters are required for this statement.

Note: When the host system receives an end-of-file indication, it queues the
last job entered for execution.

This statement signais the end of the MRJE utility session when entered from
the console input task or from a reader command file in unattended mode.
When entered from a reader not in unattended mode, END is logged to the
history file and treated as a comment. The termination process can be delayed
a specified amount of time by using the delay parameter.

END utility control statement format: '
.. END DELAY-nn

DELAY: Specifies the amount of time, in minutes, that the MRJE utility
waits before sending the sign-off command to the host (after all reader,
printer, and punch tasks have received an end-of-file). The delay
parameter can he any value from O to 99. If this parameter is not
specified, O is assumed. DELAY-0 means that the MRJE utility sends the
appropriate sign-off command to the host system as soon as all current
reader, printer, or punch tasks have received an end-of-file. The timer is
reset whenever print or punch data is received from the host.
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CARRIAGE

The CARRIAGE statement specifies the printer forms length and correlates
channel control characters with forms line numbers. This statement is optional,
and can be entered only from the console. If the CARRIAGE statement is
entered, it takes effect at the beginning of the next file received.

CARRIAGE utility control statement format:

.. CARRIAGE [L—nnn] [,cc—mmm] [,cc—mmm],

L: Specifies forms length (112 lines maximum). The current MRJE utility
lines per page setting is assumed if this parameter or the entire
statement is omitted.

cc: Equates a channel control character with a forms line number. The cc is
a channel control character between 1 and 12.

The mmm is a forms line number between 1 and the maximum number
of lines on the form. A channel control character cc (1 through 12)
causes a skip to line mmm (1 through 112). A cc-mmm combination can
be specified for all 12 channel control characters.

If no channel control character values are specified, all channel control
character values remain unchanged.

If one or more channel control character values are specified, all unspecified
channel control characters are set to zero. (A specification of zero causes a
single space if the specified channel control character is encountered.)

Notes:

1.

2,
3.

Initially, the channel control character values are obtained from the
initialization screen.

Leading zeros are not required on any CARRIAGE parameter.

Check the host system (using host system commands) regarding the status
of the output queues before entering a CARRIAGE statement. See the
appropriate host manuals for the commands to use.



CANCEL

The CANCEL statement immediately cancels the current input or output (at the
host) being processed by a task. This statement can be entered only from the
console.

CANCEL utility control statement format:

PR1
.. CANCEL { PU1
work station id

PR1: The current print output is removed from the queue at the host
system. (This parameter is invalid if the host system is VM /RSCS.)

PU1: The current punch output is removed from the queue at the host
system. (This parameter is invalid if the host system is VM /RSCS.)

work station ID: The reader task corresponding to the work station ID is
de-activated. It might be necessary to check the host system (using host
system commands) regarding the status of the input queue before
reactivating the reader task.

Notes:

1. The reader task can be reinitialized with the MODIFY utility control
statement at the MRJE console, or by entering the MRJE procedure
command. When a reader task is deactivated, an EOF is sent to the host
system, which processes any data entered before the EQF.

2. The MRJE console operator should be aware of any display station using
the MRJE utility when the CANCEL statement is entered. The system MSG
command can be used to send a message from the MRJE console operator
to the display station operators informing them of changes.

LIBRARY
The LIBRARY statement specifies the library to be searched for source and
procedure members. The specified library will remain in effect until the next
LIBRARY statement is entered or until the task terminates. If you enter O or
omit the library statement, the SSP uses the system library.

LIBRARY utility control statement format:

.. LIBRARY NAME- {game}

NAME: Specifies the name of the library to be used for READFILE
statements. If you enter O, the system library is used.
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DIAGNOSTICS/DEBUGGING AIDS FOR MRJE

The System/34 SSP provides a trace facility that can be used to diagnose
problems that might occur during MRJE operation. The trace facility is an
IBM-supplied service procedure that logs a history of occurrences as they
happen within the system. Enter the TRACE command from the system
console to evoke the function. You are then prompted to select the type of
activity you want traced. To trace MRJE operation, select the Y response

when you are asked whether you want to trace communications-related events

for the communications line that MRJE is using. The prompt occurs once for

each communications line. You are also prompted for the disk logging option,

which allows you to log the trace infermation to disk. Normally, the trace
information is stored in a system table that can store 512 16-byte entries.
After the system table has filled, it wraps around and begins logging the new
information on top of the original information.

The MRJE trace facility remains active until reset by specifying N to the

TRACE communications prompt. The system table stores MRJE BSC interrupts

during the tracing session. Intermediate text block (ITB) interrupts, enables,
disables, and 2-second time-outs are not recorded. Receive data is recorded

in the table when an 1/0 interrupt occurs. Transmit data is recorded when the
supervisor call (SVC) is called. In general, an entry is made each time a record
is sent or received by the MRJE utility. Refer to the Data Areas and Diagnostic

Aids Manual for additional information on the TRACE procedure and for the
format of the 16-byte trace table entries.



HOST CONSIDERATIONS

When the System/34 with the MRJE utility is to be used as a terminal to a
remote system, the host system must be aware of certain considerations.

» The tasks used in the MRJE utility must be defined in the host system
remote definition to include:
— 1 console
— 1 to 3 reader tasks
— 1 print task
— 0 to 1 punch task

« All host systems must define a System/34 as a System/3 work station with
console support.

Further considerations are given in the following paragraphs.
For the RES host system, the TERMINAL macro defines the terminal
characteristics. (See OS/VS1 RES System Programmer's Guide, GC28-6878.)
The format is as follows:
TERMINAL TERMID=n,TDESCR=(w,t,d,f} [,LNUM=n] [,RDRS=n] [,PTRS=n]
[.PCHS=n] [,COMPRES=YES/NQ] [.BUFXSIZ=512]
[.CNMSGNO=wtonum ]

TERMID = n: Specifies the number of the remote terminal. Corresponds to
the termid parameter in the MRJE LOGON command.

TDESCR = (w,t,d,f): Describes the terminal. The parameters are as follows:

w

printer width. Options are 0, 1, 2, 3, 4, 5, 6, and 7. Select 3,
132-character width, for the System/34.

t — terminal type. Options are 0, 1, 2, 3, 4, 5, 6, 7, 8, and 9. Select 6
(System/3) for the System/34.

d — data transmission format. Options are 0, 3, 4, and 5. Select option
4, programmable interface, for the System/34.

f — work station feature. Option 2 is for console without transparency;
option 3 is for console with transparency.

LNUM = n: Specifies the communications line that is to be used.
RDRS = n: Specifies the number of reader tasks that can be active. Options

are 0, 1, 2, and 3. Corresponds to the RDN parameter on the
initialization display.
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PTRS = n: Specifies the number of print tasks. Select 1.
PCHS = n: Specifies the number of punch tasks. Specify 1.

COMPRES: Specifies whether space compression is to be used. The default
selection is NO.

BUFXSIZ: Specifies maximum size of expanded buffers. Select 512.

CNMSGNO: Specifies the number of buffers to be used for the console
messages to the terminal. The number specified can be from 1 to 255,
with the default being 5.

For JES2, the command: $TRnnn.PRI,F=AUTOM is required if a forms mount
message should be issued.

The host command $TRnnn. PRI, F = AUTOM is required to automatically
send print data. This option issues a forms mount message. At the end of
an MRJE session, the command $TRnnn. PRI, F= STD will set the

print to standard.

On the ASP system, the BSCTERM card defines the terminal characteristics.
The format is as follows:

BSCTERM,NAME=RMnnn, TYPE=S3,BLKSIZE=nnnn,LINESIZE=132
XPARENT=YES/NQO,CONSOLE=NONE/INQUIRY /TERMINAL/ALL

NAME: Specifies the identifier of the remote terminal. RMnnn represents
the terminal number (1 to 127). Corresponds to the RMnnn parameter in
the MRJE SIGNON statement.

TYPE: Specifies the type of terminal being defined. Specify TYPE=S3.

BLKSIZE: Specifies the maximum size of communications blocks. The
default is 400.

LINESIZE: Specifies the printer line width for the remote terminal printer.

XPARENT: Specifies whether transparent mode is to be used for
communications. The default is NO. Corresponds to the XPC parameter
on the initialization display.

CONSOLE: Specifies how the host system will handle messages from the
terminal console. NONE, the default, specifies that the system will not
accept console messages from the terminal. INQUIRY specifies that only
MESSAGE(Z) and INQUIRY(l) messages having no effect on system
status will be accepted. TERMINAL specifies that only messages
affecting the terminal jobs will be accepted. ALL specifies that all
messages except SWITCH, DUMP, and RETURN will be accepted.



On the HASP Il system, &BSCCPU=YES and &MLBFSIZE=400 should be
specified. In the RMTnn macro, the following are specified:

RMTnn=mmooppiillwtdf

nn — Specifies the remote terminal number.

mm — Specifies the communications line number for HASP |I.
oo — Specifies the print data routing.

pp — Specifies the punch data routing.

ii — Specifies the priority increment.

Il — Specifies the priority limit.

w  — Specifies the printer width. Select 3 (132 characters).

t — Specifies the terminal type. Select 6 (System/3).

d — Specifies the data format. Select 4 (MRJE).

f — Specifies the terminal features. Select 2 for a console without

transparency, or select 3 for a console with transparency.
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MRJE SESSION EXAMPLE

The host system JCL is read from a file on the System/34 disk. Then the host
transmits printer output to the System/34. Printer output directed to standard
forms is printed, and printer output directed to special forms is written in the
disk file. Repeat this process with the print task assigned to the disk. Each
step of the session is identified and explained. This example is for a host
system using RES; however, this example is similiar to other host systems.

Load the MRJE utility and initialize it by entering MRJE from the keyboard.
Change the display screen initialization parameters as follows:

r'

MRJE OPTION MENU--PRESS ENTER TO CONTINUE

ENTER INITIAL CONFIGURATION INFORMATION BELOW:

HOST - H LEN - 0400 XPC - N coM - C

PR1 - P PUl1 - N FSN - 001 DID - 9

SPCPR1 - 0060 SPCPU1l - 0060 STDPR1 - 0060 RDN -1

RDINAME - RD1DATE - 000000 RD1TYPE - D RDI1CMD - Y
RD1LIBR - 0 RD1DEL - N RD1 -

ENTER LOGON OR SIGNON INFORMATION BELOW:

/%STGNON

ENTER INITIAL CARRIAGE AND FORMS INFORMATION BELOW:

L - 066 F - STD. FCTNAME -

1 - 001 2 - 000 3 - 000 4 - 000 5 - 000 6 - 000
7 - 000 8 - 000 9 - 000 10 - 000 11 - o000 12 - 000
369696 36 3 36 3 36 3 96 366 6 36 3¢ SYSTEM OPERATOR MESSAGE BELOW 666263 3636 36 36 3 6 3¢




HOST-R

LEN-0512

DID-M

LOGON USER1/PASS1,TERM(1) PROC(MRJEPROC)

r N

MRJE OPTION MENU--PRESS ENTER TO CONTINUE

ENTER INITIAL CONFIGURATION INFORMATION BELOW:

HOST - R LEN - 0512 XPC - N coM - C
PR1 - P PUL - N FSN - 001 DID - M
SPCPR1 - 0060 SPCPUl - 0060 STOPRL - 0060 RDN - 1
RDINAME - RD1DATE - 000000 RDITYPE - D RDICHMD - Y
RDILIBR - 0 RDIDEL - N RD1 -

ENTER LOGON OR SIGNON INFORMATION BELOW:
LOGON USER1/PASS1,TERM(1),PROC(MRJEFROC)

ENTER INITIAL CARRIAGE AND FORMS INFORMATION BELOW:

L - 066 F - STD. FCTNAME -
1 - o001 2 - 000 3 - 000 4 - 000 5 - 000 6 - 000
7 - 000 8 - 000 9 - 000 10 - 000 11 - 000 12 - 000
F6.96 36 36 3 6 I 36 36 IE 3 3 3¢ 3¢ 3¢ SYSTEM OPERATOR MESSAGE BELOW 36363636 36 36 36 3636 3 36 36 3
< J

In a point-to-point switched network, dial the host system. Then specify
which disk file to read by entering the following statement from the console
input task:

.. READFILE NAME-PMRS003,TYPE-P,CMD-Y

The display screen initialization parameters initialize the MRJE utility. The
READFILE utility control statement specifies which file to read.
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The procedure PMRS003 contains the following data (JCL) that is transmitted
to the host system:

//JOBNAME JOB (accounting parameters),programmer name
//*JOB TO PRODUCE PRINTED OUTPUT TO STANDARD FORMS
//STEP1 EXEC PGM=IEBPTPCH
//SYSUT1 DD DSN=SYS1.MACLIB,DISP=SHR
//SYSUT2 DD SYSOUT=A
//SYSPRINT DD SYSOUT=A
//SYSIN DD *
PRINT TYPORG=PO,MAXNAME=10
MEMBER NAME=SAVE
//

.. EOF

The host system reads the JCL and transmits the printer output to the
System/34.

Now enter:
.. READFILE NAME-PMRSO004,TYPE-P
The procedure member PMRS004 contains:
//JOBNAME JOB (accounting parameters),programmer name
//STEP1 EXEC PGM=IEBPTPCH
//SYSUT1 DD DSN=SYS1.MACLIB,DISP=SHR
//SYSUT2 DD SYSOUT=(A, MRJE)
//SYSPRINT DD SYSOUT=A
//SYSIN DD *
PRINT TYPORG=PO,MAXNAME=10

MEMBER NAME=SAVE

//



For this job, an individual special forms file is created on disk because the first
number in the forms number is M, which is the same as the DID parameter
entered during initialization. The file label assigned by the MRJE utility is
logged by the System/34.

Enter the following statements from the MRJE console to modify the print task
to the disk, read the same file of JCL, and transmit it to the host:

.. MODIFY PR1-D

.. READFILE NAME-PMRS003,TYPE-P,CMD-Y

.. READFILE NAME-PMRS004,TYPE-P
The System/34 reads and transmits the same JCL from the disk to the host
system. In this example, the printer output is directed to the TDISKPR1 file
and a special forms file is created.
Terminate the session by entering an END statement:

.. END
If this entire example is run, the standard forms printer output is printed once
and written to disk once. The printer output is directed to individual special
forms files twice. The labels in the VTOC are TDISKPR1 for the standard

forms and AOOTMRJE and AOO2MRJE for the individual files {if FSN was
initially 001).
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Chapter 5. Data Communications Print Utility Program

The System/34 System Support Program Product includes a print utility
($DCSUP). The print utility prints punch output and printer output that was
directed to the disk during an MRJE or SRJE session. The print utility can
process any number of disk files and any number of contiguous records within
each file.

The print utility can also create a disk file of 80- or 136-character records.
This option is available only when you process 256-character records that were
written to disk during an SRJE session.

Input to the print utility consists of:

1. Disk files from an MRJE or SRJE session.

2. OCL to load the print utility.

3. Print utility control statements.

Output from the print utility can consist of:

« Printer output in either EBCDIC character format or in both EBCDIC and
hexadecimal character format. When printer output is printed in both
EBCDIC and hexadecimal character format, carriage control information is
ignored.

« A disk file of either 80- or 136-character records, created after the
processing of a 256-character record file that was written to disk during an
SRJE session.

DISK FILES

Punch files contain 80-character records. You can print these files either in
EBCDIC characters or in both EBCDIC and hexadecimal characters.

MRJE print files contain either compressed or 133-character records. The first
character of each record is a channel control character that controls forms
movement.

SRJE print files can contain either 136-character records or 256-character
records. The first four characters of the 136-character records contain channel
control information. The 256-character records reside on disk in the form
received from the host system.
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The channel control character(s) of a print file are not printed. Only the
132-character portion of the record is printed, even if a hexadecimal format is
requested.

The TDISKPR1 file written by the MRJE utility contains compressed records
that can be printed either in EBCDIC characters or in both EBCDIC and
hexadecimal characters.

DCPRINT PROCEDURE COMMAND

The print utility can be loaded and executed using the following System/34
procedure command:

DCPRINT [filename1] [.filename2]
filenamel: Specifies the name of the file to be printed.

filename2: Specifies the name of the forms control table file created by
either the DCFORMS procedure or the $DCFUP utility.

The DCPRINT procedure command generates the following OCL statements:

// LIBRARY NAME-0

// MEMBER USER1-##MSG2

// LOAD $DCSUP

// RUN

// COPYFILE NAME-filename1, FCTNAME-filename2
// GO

// END

If filename1 is not specified, $DCSUP prompts the operator for an entry. If the
DCPRINT command is used from the input job queue, the file name must be
included, or the system operator receives an error message and must cancel
the job. If filename2 is not specified, the last carriage control information
supplied is used. If no carriage control information has been supplied, L-66,
B-66, and 1-1 are used.

The PRINTER OCL statement, as described in the System Support Reference
Manual, can be inserted in the OCL used by the DCPRINT procedure command.
The name specified in the OCL statement for the $DCSUP utility must be
HARDCOPY. The PRINTER statement allows you to specify additional
parameters for the printing of data, including the number of copies desired.



OCL TO LOAD AND RUN THE PRINT UTILITY
The following OCL statements are required to load and run the print utility:
// LOAD $DCSUP
// RUN
Utility control statements are entered after the RUN statement to control the
execution of the print utility.
$DCSUP UTILITY CONTROL STATEMENTS
The COPYFILE, SELECT, CARRIAGE, GO, and END utility control statements
control the execution of the print utility. These statements provide the output
format, page format, and multiple copies of disk files. Following is a
description of each of these statements.
COPYFILE

The COPYFILE statement specifies the file to be printed and the format of the
printed output.

COPYFILE utility control statement format:

PRINT
// COPYFILE NAME-filename1 [,DATE—dato] [,OUTPUT—{PRINTX }]
NOPRINT

80
[, COPYOUT—nameJ [, RECL— {1 36}] [, RECORDS—number]

[ FCTNAME-filename2 ]

NAME: Specifies the name of the disk file to be printed.

DATE: Specifies the creation date of the file to be printed. The date must
be entered in the system date format. If the DATE parameter is omitted,
the file with the specified name and the latest creation date is processed.

OUTPUT: Specifies the format of the printed output. PRINT specifies
EBCDIC character output. PRINTX specifies both EBCDIC and
hexadecimal character output. (The channel control character(s) are not
printed.) NOPRINT specifies no printing of a file created by SRJE. (Use
NOPRINT only with the COPYOUT parameters.)
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The following parameters (COPYOUT, RECL, and RECORDS) are valid only
when processing 256-character records from an SRJE session.

COPYOUT: Specifies the name of the disk file to be created.

RECL: Specifies the record length of the disk file to be created. Only 80
and 136 are valid record lengths.

RECORDS: Specifies the number of records to be allocated for the disk file
being created. The number of records can be from 1 to 999999. Leading
zeros are not required.

FCTNAME: Specifies the name of the forms control table created either by
the DCFORMS procedure or the $DCFUP utility program. If you do not
specify FCTNAME, the default becomes the last carriage control
information supplied. If no former carriage control information exists,
L-66, B-66, and 1-1 are the defaults.

Note: The keyword parameter FCTNAME can be specified only for files
created by SRJE.
SELECT

The SELECT statement specifies a portion of a file to be processed. SELECT is
required only if you do not want to print the entire file.

SELECT utility control statement format:
// SELECT [FROM-nnnnnn] [,TO-nnnnnn]

FROM: Specifies the relative record number of the first record to be
processed. FROM-1 is assumed if the parameter is omitted.

TO: Specifies the relative record number of the last record to be processed.
TO-last (where last is the relative record number of the last record in the
file) is assumed if the parameter is omitted.

Note: To process only one record, make the FROM and TO parameter
numbers the same. If the specified record number does not exist, an error
message is displayed.



CARRIAGE

The CARRIAGE statement specifies the number of print lines per form and also
the line numbers to which the channel control characters equate.

CARRIAGE utility control statement format:
// CARRIAGE [L-nnn] [,B-nnn] [.cc-mmm] ...[.cc-mmm]

L: Specifies the number of print lines per form (12 through 112 maximum).
If this parameter (or the entire statement) is omitted, 66 is assumed.

B: Specifies the line number of the last print line (bottom margin). The
bottom margin must be between channel control character 1 and the
number of lines per page. (Bottom margin is not used by MRJE).

cc: Equates a channel control character to a forms line number. The cc is a
channel control character and can be any number from 1 through 12.

The mmm is a forms line number between 1 and the maximum number
of lines on the form (for MRJE) or the bottom margin {for SRJE). One
cc-mmm combination can be specified for each of the 12 channel controi
characters.

If one or more channel control character equates are specified, all
unspecified channel control characters are equated to zero except channel
1, which defaults to 1. (A specification of zero causes a single space if
the specified channel control character is encountered.)

Notes:

1. Initially, and for each carriage utility control statement, channel control
character 1 is set to 1 and all other channel control characters not
specified are set to 0.

2. Do not use leading zeros on any parameter of the CARRIAGE control
statement.

3. If you use the CARRIAGE control statement, do not equate channel
control characters to 0.

When a CARRIAGE statement is entered specifying any new channel control
character equates, all previous channel control character equates are nullified.
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GO
The GO statement causes the information specified in the last COPYFILE and
SELECT statements entered to be printed using the current carriage control
information. Each GO statement produces a copy of the file.

GO utility control statement format:

// GO

END
The END statement indicates the end of the utility control statements for a job.
END utility control statement format:

// END

$DCSUP EXAMPLES

Example 1

Print the entire file TDISKPR1 in EBCDIC characters:

L/o|AD| [$DiCis|ulp
RIUIN
CloP|Y|F|I|L|E] |NJAMIE|-|TID|tIS|KIP|R|1
GO
EIND
|
L

Note: This example can also be run by entering the DCPRINT TDISKPR1
procedure command.

Example 2

Print the file AOO1PAY in hexadecimal and EBCDIC characters beginning with
record 100 through record 150:

L 0A|D| |$D|CIS|UP I[
R|UN
COP|Y|F|I|LIE| [NJAME - /A@B|1PAY 4 0V|TIPV[T - PRI NITIX
slelLle[c[T] [FIrlom- 11[a|@.|Tlo]-[1]5'¢] !
| G0 I
! EIND [
i T




Example 3

Print the file BOO11200 in EBCDIC characters using 66 lines per page. Channel
control character 2 is equated to line 10 and channel control character 12 is

equated to line 60. A skip to channel 2 causes the printer to skip to line 10 for
printing. A skip to channel 12 causes the printer to skip to line 60 for print