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This is a major revision of, and obsoletes, SC21-7667-3 and technical newsletter
SN21-8136. Chapter 10 has been reorganized to place the operation codes in
alphabetical order. New operation code diagrams have also been added. Other
changes or additions to the text and illustrations are indicated by a vertical line to
the left of the change or addition.

This edition applies to release 8, modification 0 of IBM System/34 RPG i
Program Product (Program 5726-RG1), and to all subsequent releases and
modifications until otherwise indicated in new editions or technical newsletters.
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in technical newsletters or in new editions of this publication.

It is possible that this material may contain reference to, or information about,
IBM products (machines and programs), programming, or services that are not
announced in your country. Such references or information must not be construed
to mean that IBM intends to announce such IBM products, programming, or
services in your country. (For example, ideographic support is available only in Far
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This publication contains examples of data and reports used in daily business
operations. To illustrate them as completely as possible, the examples include the
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fictitious and any similarity to the names and addresses used by an actual
business enterprise is entirely coincidental.

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

Publications are not stocked at the address below. Requests for copies of IBM
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your IBM representative or to the branch office serving your locality.

This publication could contain technical inaccuracies or typographical errors. Use
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IBM Corporation, Publications, Department 532, Rochester, Minnesota 55901.
Comments become the property of IBM.

IBM may use and distribute any of the information you supply in any way it
believes appropriate without incurring any obligation whatever. You may, of
course, continue to use the information you supply.

© Copyright International Business Machines Corporation 1977, 1978, 1979,
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PURPOSE OF THE MANUAL

The RPG Il reference manual aids the programmer in
writing RPG Il programs for the IBM System/34. The
manual describes the program documentation the
programmer needs to write, test, and maintain RPG Il
programs. Using this manual, the programmer can:

« Use the detailed reference material to code, compile,
and debug RPG Il application programs

« Use the detailed reference material to implement
RPG Il functions such as work station support, data
structuring, and display format generation

« Use the information as a guide to the RPG'llI program
cycle .

« Achieve more efficient use of disk and main storage
and more efficient program execution

MAJOR TOPICS

The following chapter descriptions summarize the major
topics discussed in this manual:

» Chapter 1 describes the RPG Il program cycle, briefly
describes the indicators that can be used to change
the program cycle, and provides an overview of the
‘RPG II specifications.

« Chapters 2 through 9 provide a column-by-column
description of the RPG Il specifications in the order
- they are used:
— Control
— File description
— Extension
— Line counter
— Telecommunications
— Input
— Calculation
— Output

Each column description includes a list of possible
entries, a general discussion of column use,
considerations for all possible entries, a specific
discussion of each entry, and, where pertinent, charts
and examples.

Preface

Chapter 10 provides a detailed explanation of the
operation codes used on the calculation
specifications.

Chapter 11 describes how records are selected for
processing in muitifile processing and how match
field values are assigned.

Chapter 12 describes the special considerations for
using the CONSOLE device in an RPG Il program.
When the CONSOLE device is specified in an RPG I
program, the operator can enter data from a display
station directly into an executing RPG Il program.

Chapter 13 describes the special considerations for
using a WORKSTN (display station) device in an
RPG Il program. When a WORKSTN device is
specified, an RPG Il program can receive input data
from, and write output data to, one or more display
stations. Sample programs that use the WORKSTN
device are included in Chapter 13.

Chapter 14 describes how to create, define, and load
tables and arrays for an RPG Il program.

Chapter 15 describes the RPG II auto report function,
which can reduce the coding required for similar
programs and which can produce formatted reports.

Chapter 16 presents programming considerations that
can help the programmer save storage and improve

performance.

Chapter 17 presents a detailed description of the °
RPG Il program logic cycle. '

Chapter 18 describes the command statements -

required to compile and execute an RPG Il program.

Chapter. 19 contains sample RPG Il programs. These
include the specifications and the printed output for
the programs. Chapter 13 contains sample programs
for thee WORKSTN device.

Chapter 20 describes the support provided for the
processing of ideographic data. '



Appendix A includes summary charts for the
specification sheets, for the operation codes, for the
indicators, and for the display screen format S and D
specifications.

Appendix B contains the RPG and auto report printed
messages that are generated by the compiler.

« The glossary provides a list of RPG Il terms and their

definitions.

IBM System/34 Displayed Messages Guide,
SC21-5159

IBM System/34 Screen Design Aid Programmer's
Guide and Reference Manual, SC21-7716

IBM System/34 Master Index, SC21-7739

IBM System/34 Interactive Communications Feature
Reference Manual, SC21-7751

SYSTEM REQUIREMENTS

See the IBM Systein/34 Planning Guide, GC21-5154, for

the system requirements for the System/34 RPG Il
Compiler. ’

The System/34 RPG Il compiler provides ideographic

The System/34 Introduction includes a Publications
Summary that contains a brief description of the

contents of each of the System/34 system publications.

RPG Il Coding and Debugging Material

« RPG Control and File Description Specifications,

support when used with the ideographic version of the
SSP and the ideographic hardware devices that version
supports.

RELATED PUBLICATIONS

IBM System/34 Introduction, GC21-5153
IBM System/34 Planning Guide, GC21-5154

IBM System/34 System Support Reference Manual,
SC21-51565

IBM System/34 Concepts and Design Guide,
SC21-7742

IBM System/34 Source Entry Utility Reference
Manual, SC21-7657

IBM System/34 Data Communications Reference
Manual, SC21-7703 «—"

IBM Introduction to RPG I, GC21-7514

IBM System/34 Installation and Modification Reference

Manual: Program Products and Physical Setup,
SC21-7689

IBM System/34 Operator’s Guide, SC21-5158

GX21-9092

RPG Extension and Line Counter Specifications,
GX21-9091

RPG Telecommunications Specifications, GX21-9116
RPG Input Specifications, GX21-9094

RPG Calculation .Specifications, GX21-9093

RPG Output Specifications, GX21-9090

RPG Auto Report Specifications, GX21-9139

RPG Indicator Summary, GX21-9095

RPG Debugging Template, GX21-9129

Translation Table and Alternate Collating Sequence
Coding Sheet, GX21-9096

System/34 Display Screen Format Specifications,
GX21-9253

IBM 5251 Display Station Keyboard Template
Assignment Sheet and Display Screen Layout Sheet,
GX21-9271
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RPG Il FUNCTIONS

RPG Il consists of a symbolic programming language
and a compiler program. The language is commercially
oriented and specifically designed for writing application
programs to produce reports that meet common
business data processing requirements. The compiler
diagnoses the source program, translates the source
program into an executable object program, and supplies
the logic that is the framework for the RPG Il program.

STEPS IN USING RPG Il

To use RPG Il to prepare a report, you must follow the
general steps shown in Figure 1-1. The numbers in the
following text refer to the numbers on the figure:

1 You must analyze the report requirements to
determine the format of the input files and the
layout of the finished report. For example,
determine what fields in the input records are to
be used, what calculations are to take place,
where the data comes from, where the data is to
be located in the output records, and how many
and what kind of totals must be accumulated.

2 You must then provide the RPG Il compiler with
information about these requirements by coding
the RPG Il specification sheets. The specification
sheets are designed so that one specification line
represents one statement in the source program.
The following specification sheets are used to
code an RPG Il program. For a brief description of
the information contained on each specification
sheet, see Overview of Specification Sheets in this
chapter.

Control and file description specifications

. Extension and line counter specifications

Telecommunications specifications

. Input specifications

. Calculation specifications

Output specifications

S0 Q0 oo
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After the RPG |l program has been coded on the
specification sheets, the source program must be
placed in a library on disk in the order shown in
Figure 1-2. The source program can be placed on
disk in one of the following ways: :

a. Use the source entry utility (SEU) program of
System/34 Utilities program product to enter
the source program from a display station. See
the SEU Reference Manual for information about
the source entry utility.

b. Use the reader-to-library copy function of the
utility program $MAINT and enter the source
program from a display station. See the System
Support Reference Manual for more information.

c. If the source program is on diskette in basic
data exchange format, use the TOLIBR
command to move the source program to a
library on disk. See the System Support
Reference Manual for more information.

After the source program is entered into the
system, the operator can run the RPG Il compiler
by entering the required procedure or command
statements from the display station or by placing
the job on the input job queue (see the System
Support Reference Manual). The compiler
processes the source program under the control of
the system support program préduct.

If the compiler does not find any terminal errors in
the program, the object program is produced and
stored on disk. The object program contains all
the machine instructions required to prepare the
report.

The operator can now execute the object program
by entering the required procedure or command
statements from the display station or by placing
the job on the input job queue (see the System
Support Reference Manual). (See Chapter 18 for
examples of the command statements.) The object
program is read into the system and executed, and
the report is produced.

RPG Il Functions  1-1
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OVERVIEW OF SPECIFICATION SHEETS

Use the RPG Il specification. sheets to write your RPG 11
program. The specification sheets are designed in
columns so that the information is presented in the
format required by the RPG 1l compiler. Each
specification line represents one statement in the source
program. Each specification sheet and the information it
provides to the compiler are briefly described in the
following text. :

Control Specifications

The control specifications provide the compiler with
information about the program and describe the system
you are using. The information includes:

« Storage size needed to execute the program
« Date format for the program

« Whether special RPG |l functions such as alternate
collating sequence or file translation are to be used

» Whether disk files will share a single input/output
area

« Number of formats in the display screen format load
member for a WORKSTN file

For a detailed description of the control specifications,
see Chapter 2. ‘

File Description Specifications

The file description specifications describe all files (for
example, input files, output files, and combined files)
that are used by the object program. The information
for each file includes:

» Name of the file

« How the file is used

» Size of records in the file

« Input or output device used for the file

« Whether the file is conditioned by an external
indicator

For a detailed description of the file description
specifications, see Chapter 3.

1-4 Introduction

Extension Specifications

The extension specifications describe all record address
files, table files, and array files used in the program.
The information includes:

« Name of the file

« Number of entries in a table or array input record
« Number of entries in a table or array

« Length of the table or array entry

For a detailed description of the extension
specifications, see Chapter 4.

Line Counter Specifications

Line counter specifications indicate at what line overflow
occurs and the length of the form used for each printer
file in the program. Information for each printer file
includes:

« Number of lines per page (length of form)
« Overflow line

For a detailed description of the line counter
specifications, see Chapter 5.

Telecommunications Specifications

The telecommunications specifications describe each
BSCA file used in the program. The information
includes:

« Name of the file

"« Description of the network used

« Type of station

« Type of control

« Type of code used

- Station identification

For a detailed description of the telecommunications
specifications, see Chapter 6.



Input Specifications

The input specifications describe the records and fields
in the input files used by the program. The information
for each record includes:

« Name of the file
« Sequence of record types

« Indications for record identifying indicators, data
structures, look-ahead fields, record identification
codes, type of numeric fields, match fields, control
level fields, field record relation, field indicators

« Location of fields in the record
« Name of field

For a detailed description of the input specifications, see
Chapter 7.

Calculation Specifications

Calculation specifications describe the calculations to be
performed on the data and the order in which they are
to be performed. Calculation specifications can also be
used to control certain input and output operations. The
information includes:

« Control level and conditioning indicators for the
operation specified

« The fields or constants to be used in the operation
« The operation to be performed

« Resulting indicators that are set after the operation is
performed

For a detailed description of the calculation
specifications, see Chapter 8.

Output Specifications

The output specifications describe the records and fields
in the output files and the conditions under which
output operations are performed. The information
includes: :

« Name of the file
« Type of record to be written

« Spacing and skipping instructions for printer and CRT
files

« Output indicators that specify when the record is to
be written

« Name of the field and location in the output record
« Editing specifications

« Constants

« Format name for the WORKSTN file

For a detailed description of the output specifications,
see Chapter 9.

HOW RPG Il WORKS

Each object program that the RPG Il compiler generates
goes through the same general cycle of operations. The
phrase program cycle refers to the operations that are
performed for each record read.

RPG Il Program Cycle

The program cycle involves three basic logic steps:
- Reading information (input)

- Performing calculations (processing)

« Recording results (output)

Within each program cycle, these basic logic steps can
be divided into numerous substeps in which you as the
programmer can assign indicators to control when
calculation and output operations occur.

How RPG Il Works 1-5



According to RPG Il program logic, calculation and
output operations are performed at two different times
in a cycle: total time and detail time (see Figure 1-3).
First, the program performs total calculation operations
(those conditioned by a control level indicator in
columns 7 and 8 of the calculation specifications) and
total output operations (those specified by a T in columin
15 of the output specifications). Second, the program
performs all detail calculation operations (those not
conditioned by a control level indicator in columns 7 and
8 of the calculation specifications) and all detail output
operations (those specified by a D or H in column 15 of
the output specifications).

Total calculation and total output operations are
generally performed on data accumulated for a group of
related records that form a control group. A control
group is a set of records all having the same information
in a control field. Each time a record is read, the
program checks the information in the control field to
determine whether it differs from the control field
information on the previous record. When the
information differs from the previous record’s control
field, a control break occurs, indicating that all records
from a particular group have been read and a new group
is starting. When all records from a control group have
been read, the program performs total calculation and
output operations using the information accumulated
from all records in that group. Information contained in
the record that starts the new control group is not used
in the total operations.

" Detail calculation and detail output operations are
generally performed for each record read if all
conditioning indicators are satisfied. If either of the
following conditions is met, detail calculation and output
operations are performed:

» All total calculation and total output operations are
completed, but the last record is not processed.

» No total operations are to be done (the information in
the control field has not changed).

Figure 1-4 shows the specific steps in the general flow
of the RPG Il program cycle. A program cycle begins
with step 1 and continues through step 11, then begins
again with step 1. Steps 7 and 8 are known as total
time, and steps 1 and 11 are known as detail time. The
following statements describe the steps shown in
Figures 1-3 and 1-4.
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Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

If the conditioning indicators are satisfied,
RPG performs the heading or detail output
(those lines having an H or D in column 15
of the output specifications).

RPG turns off all control level and record
identifying indicators.

RPG reads a record and turns on the
appropriate record identifying indicator.

RPG determines whether a control break
occurred. (A control break occurs when the
control field of the record just read differs
from the control field of the previous record.)

If a control break has occurred, RPG turns
on the proper control level indicator and all
lower control level indicators except LO,
which is always on.

If this is the first cycle, RPG goes to step 9.

RPG performs total calculation operations
(those conditioned by control level indicators
in columns 7 and 8 of the calculation
specifications) if the appropriate control level
indicators are on.

RPG performs total output operations (those
lines having a T in column 15 of the output
specifications) according to output
specifications.

RPG determines whether the LR indicator is
on. If it is, all records have been processed,
and the program ends.

RPG makes data from the record read at the
beginning of the cycle (step 3) available for
use in detail calculation and output
operations.

RPG performs all detail calculation operations
(those not conditioned by control level
indicators in columns 7 and 8 of the
calculation specifications) on the data from
the record read at the beginning of the cycle.



Kl Perform heading
Perform detail § . or detail output
calculations. , e operations.

B Turn off control
level and record
identifying
indicators.

m Move data from
record read at
beginning of
cycle into
processing areas.

Detail /
N time /

E Read a record and
turn on appropriate
record identifying
indicator. If last
record was read

on previous cycle,
turn on LR and L1
through L9
indicators and

go to step 7.

B ' tast record
indicator is on,
end of job has
been reached.

BB Perform total
output operations.

n If no change in

control field,

Perform total go to step 6.

calculations.

B Turn on control
level indicators.

3 i first cycle, |
go to step 9.

Figure 1-3. Steps in RPG 11 Logic, Showing Total Time and Detail Time
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Figure 1-4. RPG |l Program Logic Cycle
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The first and last cycles of a program differ somewhat
from the other cycles. Before the first record is read in
the first cycle, the program prints lines conditioned by
the 1P (first page) indicator and also performs any
heading or detail output operations having no
conditioning indicators or all negative conditioning
indicators. Heading lines printed before the first record
is read might consist of constant or page heading
information or fields for reserved words, such as PAGE
and UDATE. In addition, the program bypasses total
calculations and total output steps.

During the last program cycle, when no more records
are available, the LR (last record) indicator turns on,
automatically causing all control level indicators to turn
on. The program performs the total calculations and
total output, and the program ends.

For a detailed discussion of RPG Il program logic,
including the first and last cycles of a program, see
Chapter 17, Detailed RPG Il Program Logic.

Indicators

RPG Il logic is built around indicators. Because the logic

is set up to test the status of various indicators at

specific times, the status (on or off) of indicators can be

used to affect the sequence of a program’s operations.

Usually indicators are set on or off by conditions in the
program itself. However, you can also set certain
indicators with the SETON, SETOF, and SET operation

codes (see Chapter 10, Operation Codes). At the start of

each program, all indicators are off except the 1P (first
page) indicator, LO indicator, and any external (U1
through UB8) indicators that have been set on. At the

beginning of each program cycle, only record identifying

indicators (01 through 99, L1 through L9, and LR) and

control level indicators (L1 through L9) are turned off; all
other indicators remain unchanged. For WORKSTN files,

command key indicators ‘are turned off just before data
from the record just read is made available for
processing; all command key indicators are turned off
except the one corresponding to the command key
used.

Figure 1-5 shows the valid RPG Il indicators and the
specifications on which they can be used to condition
operations. The following text briefly describes each’
type of indicator and where it can be specified. For a
complete description of an indicator and how it can be
used, see the appropriate column description in the
applicable chapter of this manual.

01-99 (Field, Record Identifying, Resulting, and
Conditioning Indicators)

You can assign any numbers from 01 to 99 to indicate:

« The type of record read. See Columns 19-20 (Record
Identifying Indicator,**, DS) in Chapter 7, Input
Specifications.

« The status (plus, minus, zero/blank) of an input field.
See Columns 65-70 (Field Indicators) in Chapter 7,
Input Specifications.

« The results of a calculation operation. See Columns
54-59 (Resulting Indicators) in Chapter 8, Calculation
Specifications.

Any indicators that you assign in these columns or that
you set on or off with a SETON or SETOF operation
code can also:

« Establish field record relations. See Columns 63-64
(Field Record Relation) in Chapter 7, Input
Specifications.

« Condition calculation operations. See Columns 9-17
(Indicators) in Chapter 8, Calculation Specifications.

« Condition output operations. See Columns 23-31
(Output Indicators) in Chapter 9, Output Specifications.

Indicators reflect only one condition at a time. When
one indicator is used to reflect two or more conditions,
it is always set to reflect the condition of the last
operation performed.

If any indicator from 01 to 99 is set on or off by the
operation code SETON or SETOF, it remains on or off
until an instruction in a specification line containing that
same indicator is performed. The indicator is then set to
reflect the condition that results from the operation
performed.

H1-H9 (Halt) Indicators

Use any halt indicators, H1 through H9, to:

« Stop the program when an unacceptable condition
occurs.

« Condition calculation or output operations that are not
to be performed when an unacceptable condition
occurs. This conditioning is necessary; otherwise, all
calculation and detail output operations are still
performed (before processing stops) for the record
that caused the unacceptable condition.

« Establish field record relations. See Columns 63-64
(Field Record Relation) in Chapter 7, Input
Specifications.
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File
Description Output
i Specifications Input Specifications Calculation Specifications Specifications
Indicators
Field
File Record Control | Record Control .
Overflow | Condition- Identifying’ Level Relationl Field Level Conditioning | Resulting | Conditioning
(33-34) ing (71-72) | (19-20) (59-60) | (63-64) (65-70) | (7-8) (9-17) (54-59) (23-31)
01-99 X X X X X X
H1-H9 X X X X X X
1P x3
MR x? X X
OA-0G, OV X X X x*
Lo ’ X X
L1-L9 X X X2 X X X X
LR X X X X X
u1-U8 ‘ x5 X X X X
KA-KN,
KP-KY X xé X

Note: X denotes the indicators that can be used.

!Not valid on look-ahead fields.
2When field named is not a match field or a control field.
3Only for detail or heading lines.
Cannot condition an exception line, but can condition fields within the exception record.
sNot valid for table input files.
6valid for SET, KEY, and SETOF operations only.

Figure 1-56. Valid Indicators
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1P (First Page) Indicator

Use the 1P indicator to condition lines that are to be
printed on only the first page. These lines are usually
heading lines. Data printed for the heading lines is
usually specified as constants in columns 45 through 70
of the output specifications.

All lines conditioned by the 1P indicator are printed
before the first record from the input file is processed.
Therefore, do not use the 1P indicator to condition
output fields that require data from input records
because the output will be meaningless. The 1P
indicator cannot be used with a WORKSTN file or to
condition calculation operations.

The 1P indicator is on at the beginning of the program
and turns off after all lines conditioned by it are printed.

MR (Matching Record) Indicator

Use the MR indicator to condition calculation and output
operations that are to be performed only when records
match. The MR indicator turns on when a primary file
record matches any secondary file record on the basis
of the match field indicated by M1 through M9. The
MR indicator is always set to reflect the match or
nonmatch condition before any detail calculation
operations are performed. If all primary file records

~ match all secondary file records, the MR indicator is
always on. (For a discussion of matching records, see
Chapter 11, Multifile Processing.)

OA-0G, OV (Overfiow) Indicators

Use overflow indicators for printer files primarily to
condition the printing of heading lines. To use an
overflow indicator in columns 23 through 31 of the
output specifications, you must assign an overflow
indicator to each printer file on the file description
specifications in columns 33 and 34. This same
indicator must then be used to condition all lines that
are to be written to the associated printer only when
overflow occurs.

LO Indicator

You do not need to assign the LO indicator because it is
always on. Therefore, it is normally used only in
columns 7 and 8 of the calculation specifications to
specify that the calculation be done at total time. The
LO indicator cannot be set off with the SETOF operation
code.

L1-L9 (Control Level) Indicators

Control level (L1 through L9) indicators signal when a
change in a control field has occurred. Therefore, you
can use them to condition operations that are to be
performed only when all records with the same
information in the control field have been read. You can
also use them to condition total printing (last record of a
control group) or to condition detail printing (first record
in a control group). Control level indicators always turn
on after the first record of a control group is read.
Control level indicators can be used on input (columns
19 and 20, 59 and 60, and 63 and 64), calculation
{columns 7 and 8, 9 through 17, and 54 through 59),
and output (columns 23 through 31) specifications.

LR (Last Record) Indicator

Use the LR indicator to condition all operations that are
to be done only at the end of the job. For all primary or
secondary files (except KEYBORD), the LR indicator
normally turns on when the last record is detected. No
record identifying indicators will be on while last record
processing is performed for these files. When LR turns
on, all other control level indicators (L1 through L9) also
turn on.

For KEYBORD files and demand files, the LR indicator
must be turned on at the appropriate time in calculation
specifications. Record identifying indicators can be on
while last record processing is performed for these files.
When LR is turned on in detail calculations, all other
contro! level indicators turn on at the beginning of the
next cycle. LR and the record identifying indicators are
both on throughout the remainder of the detail cycle,
but the record identifying indicators are turned off
before LR total time.

Do not specify an LO through L9 indicator in an OR
relationship with an LR indicator because the specified
operations will be done twice at LR time.

All total lines conditioned by. LR are performed last. The
program ends after all total records are written.
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U1-U8 (External) Indicators

The external indicators U1 through U8 are normally set
prior to processing by an operation control language
(OCL) statement (SWITCH). Their setting can be
changed during processing, allowing the program to
alter the status of these indicators.

The external indicators can be used:

« To determine whether a file is to be used for a job
(see Columns 71-72 in Chapter 3, File Description
Specifications)

« To condition calculation operations
» To condition output operations
« As field record relation indicators

For a discussion of external indicators when used with a
WORKSTN file, see Chapter 13, WORKSTN File
Considerations and Sample Programs.

KA-KN, KP-KY (Command Key) Indicators

Assign command key indicators to specify what
command keys the operator can press for a SET
operation (see SET in Chapter 10, Operation Codes).

All 24 command keys can be used for a WORKSTN file.
You can use the command key indicators to condition
calculation and output operations. To document the use
of the command keys for the operator, you can use the
template assignment form on the IBM 5251 Display
Station Keyboard Template Assignment Sheet and Display
Screen Layout Sheet.

Twenty-four command keys are designated for the top
row of the keyboard. In the lowercase position, key 1
corresponds to command key indicator KA, key 2 to KB,
... = (minus) to KK, and = (equal) to KL. In the
uppercase position, key | corresponds to command key
indicator KM, @ to KN, ... and + to KY. Any of the
command key indicators that can be used in a SET or
SETOF operation or for a WORKSTN file can then be
used to:

« Condition calculation operations in columns 9 through
17 of the calculation specifications

+ Condition output operations in columns 23 through
31 of the output specifications

1-12 Introduction

When the command key indicators are used as
conditioning indicators in the preceding columns, they
are turned on and off in the following manner:

« They are turned on when the appropriate command
key is pressed for a SET operation.

« They are turned off when the specified command key
is not pressed for the SET operation or when a
SETOF operation is performed.

When RPG makes the data read from a display station
attached to a WORKSTN file available for processing, all
command key indicators are set off. If a command key
was pressed when the data was read into the program,
the corresponding command key indicator is set on.

COMMON ENTRIES

Columns 1 through 7 and 75 through 80 are common to
all RPG specification sheets. The entries that can be
made in these columns are described in the following
text.

Columns 1-2 (Page)

Entry Explanation
Blank No page number is used
01-99 Page number

Use columns 1 and 2 in the upper right corner of each
sheet to number the specifications sheets, in ascending
order, for your job. You can use more than one of each
type of sheet, but keep all sheets of the same type
together. When all specifications sheets are filled out,
arrange them in the order shown in Figure 1-2.



Columns 3-5 (Line)

Entry Explanation

Blank No line number is used.
Any Line numbers.

numbers

Use columns 3 through 5 to number the lines on each
page. Columns 3 and 4 are preprinted on each sheet so,
in most cases, line numbering is already done. For
instance, the calculation specifications sheet is
prenumbered for lines 01 through 20. Below the
prenumbered lines you can add or insert up to five more
specifications (see Figure 1-6).

Page and line numbers are optional entries and are not
required to successfully compile an RPG |l program.
Columns 1 through 5 are checked for ascending
sequence, and RPG Il prints an S in the left margin of
the RPG Il listing for any statement that is out of
sequence. If you use SEU to enter the source program,
you can request that SEU serialize the statements.

The control specifications line is always line 01. Any
other lines on the sheets can be skipped. The line
numbers used need not be consecutive, but should be in
ascending order.

Column 6 (Form Type)

Entry Explanation

H Control (header) specifications

F File description specifications

E Extension specifications

L _ Line counter specifications

T Telecommunications specifications

| Input specifications
C Calculation specifications
(0] Output specifications

Column 6 contains a preprinted letter on all sheets. The
letter identifies the type of specifications for each line of
coding. The H in column 6 of the control specifications
stands for header or control record. The control
specification must always be the first record in the RPG
Il source program (see Figure 1-2).

Column 7 (Comments)
Entry Explanation
* Comment line

Use an asterisk in column 7 to identify the line as a
comment line. Use comments throughout your program
to help document the purpose of a certain section of
coding. Any character can be used in a comment line.
Comments are not instructions to the RPG |l program;
they serve only as a means of documenting your
program.

Columns 7-12 (/EJECT)
Entry Explanation

JEJECT  The specifications following this entry are
to begin on a new page of the compiler
listing.

The /EJECT specification is not printed on the compiler
listing.

Columns 7-12 (/TITLE)
Entry Explanation
/TITLE The heading information (such as a title

or security classification) that follows

the /TITLE entry appears at the top of
each page of the compiler listing. The

heading information is entered in
columns 14 through 74.

A program can contain more than one /TITLE
statement. Each /TITLE statement provides heading
information for the compiler listing until the next /TITLE
statement is encountered. To print on the first page of
the compiler listing, a /TITLE statement must be the
first statement encountered. Information specified by
the /TITLE statement is printed in addition to compiler
heading information.

The /TITLE statement causes an eject to the next page

before the title is printed. The /TITLE statement is not
printed on the compiler listing.
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Columns 7-14 (/SPACE)

Entry Explanation

/SPACEbn Line spacing occurs at this point in the
compiler listing. Valid entries for n are
1 to 3. If n is not specified, 1 is
assumed.

One blank (b) must precede the value you specify for n.
The value you specify for n indicates the number of
blank lines to be spaced before the next specification
line is printed. If n is greater than the number of lines -
remaining on the current page, the next specification line
is printed on a new page. If just /SPACE is specified,
one line is spaced.

/SPACE is not printed on the compiler listing; it is
replaced by the appropriate line spacing. The spacing
indicated by /SPACE is in addition to the two blank
lines that occur between specification types.
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Columns 75-80 (Program ldentification)

Entry Explanation

Blank RPGOBJ is the program identification
assigned.

Any valid Program identification. The first

program character must be alphabetic but

name .cannot be #, $, or @. The remaining
characters must be alphameric with’
no imbedded blanks. No special
character can be used.

Control Specifications

Columns 75 through 80 of the control specifications are
used by the compiler to name the object program and to
identify each record in the object program. See Columns
75-80 (Program Identification) in Chapter 2 for a
complete description of how the compiler uses this entry
on the control specifications.



All Other Source Program Specifications

Columns 75 through 80 of all source program
specifications, except the control specifications, can
contain any characters. These columns can contain the
program name used in the control specifications, or they
can contain any other characters to identify a certain
portion of the program. These entries are ignored by the
compiler but appear in the source program listing.

Note: To be compatible with other RPG systems, the
specifications sheets show only 80 positions for each
statement. However, each statement in an RPG Il
source program can contain up to 96 characters.
Columns 81 through 96 are available for comments.

To code a line that must be inserted between two
completed lines, enter the preceding line number in
columns 3 and 4 of the line following the last line with a
printed line number. Then enter a number from 1 to 9
in column 5. A maximum of nine lines can be inserted
between two specification lines.

Calculation Specifications

Indicators : Resulting
c o Result Field Indicators
S - Arithmetic
2 §l=I® :
2 And And Factor 1 Operation Factor 2 2| Z | Blus [Minus] Zero Comments
& 35 é 3 Compare
tine |Z[3 o Name Length |= g 1>2[1<2[1=2
Elz 9. - - £)S Lookup(Factor 2)is
o [ <] o o el
£|8 5|2 z 2 A= [ High[ Low [Equal
3 4 5)6 {7 8] 9h0l11]12]13 14)15[16]/17}18 19 20 21 22 23 24 25 26 27|28 29 30 31 32|33 34 35 36 37 38 39 40 41 4243 44 45 46 47 43)49 50 51|52]|53|54 55}56 57|58 59|60 61 62 63 64 65 66 67 68 69 70 71 72 73 74
01
c EACT T FACT
o[ fe ,51 SURF FlL
o3 !
c FLD CloMP 1ddd.¢ 13233
ol4| |c
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0|6 [o]
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0|8 [
0j9 o4
1{0 [
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[
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Figure 1-6. Insertion of Coding Lines
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Control specifications provide special information about
your program and describe the computer system to the
RPG Il compiler. One control specifications statement is
required for every program. If the control specifications
statement is omitted from the source program, a blank
control specification is assumed by the compiler. See
the individual column descriptions for the meaning of
blank entries.

Write the control specifications on the first line of the
RPG Control and File Description Specifications sheet
(see Figure 2-1). The control specifications should
always be the first statement in the source program.

Chapter 2. Control Specifications

COLUMNS 1-2 (PAGE)

See Common Entries in Chapter 1.

COLUMNS 3-5 (LINE)

See Common Entries in Chapter 1.

COLUMN 6 (FORM TYPE)

An H must appear in column 6 to identify this line as
the control specifications (or header) statement.

RPG CONTROL AND FILE DESC
IBM International Business Machines Corporation

RIPTION SPECIFICATIONS GX21-9092._UM/o50°

Printed in U.S.A.

- 12 75 76 71 78 79 80
Program Punching Graphic Card Electro Number . md Program
h age A
Programmer Date Instruction Punch —_ '
Control Specifications
g [Model <
g € Model 2! S
I I 5 g 0 20 2
= . 5 B o2 z
4 : z AAREERHE 2|8
2 2 2| Number |2 < = 1EIZ] 2] 8ls|Si8] |5 g|e )
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Figure 2-1. RPG Control and File Description Specifications
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COLUMNS 7-9 (SIZE TO COMPILE)

Columns 7 through 9 are not used. Leave them blank.
Any entry in these columns is ignored by the compiler.
The program is compiled in the available storage
specified by the REGION OCL statement. If no region
size is specified, the size to compile defaults to 14K.

COLUMN 10 (OBJECT OUTPUT)

Entry Explanation

Blank The system halts only when severe
(terminal) errors are found.

D The system halts for both warning

errors and severe errors. The
operator can continue the job
after a halt occurs for a
warning error.

Use column 10 to indicate whether the system is to halt
for warning errors.

The compiler produces the object program if no severe
(terminal) errors are detected in the source statements.
This object program is written in the library specified by

the OUTLIB parameter on the COMPILE OCL statement.

If the OUTLIB parameter is not specified, the object
program is written to the system library. The object
program remains in the specified library until it is
deleted by the programmer. Each object program in a
library must be assigned a unique program name. See
Columns 75-80 in this chapter for a detailed discussion
of naming the program.

COLUMN 11 (LISTING OPTIONS)

Entry Explanation

Blank The object program is produced if
no severe errors are found, and an
RPG Il listing is printed.

B The object program is produced if
no severe errors are found, but
no program listing is printed. Use
this entry to produce an object
program for which you already have
a listing.

P The object program is produced if
no severe errors are found, and a
partial program listing is printed.

Use column 11 to specify the program listing option to
be used when your program is compiied. if any severe
errors are found during compilation and if column 11
contains a blank or P, the listing is completed and the
system halts.

2-2  Control Specifications

The RPG Il listing consists of the source program listing,
table and array information, indicator usage information,
the relative location of fields and their attributes,
unreferenced field names, diagnostics, and a main
storage usage map. The main storage usage map lists
the identification, the start address, and the size of each
uniquely identifiable segment of code in the object
program, defines the amount of main storage required
for execution, and lists the number of library sectors
required for the object program.

The partial listing includes the source program, indicator
usage information, and diagnostics. Excluded from this

listing are table and array information, field information,

and main storage usage map.

COLUMNS 12-14 (SIZE TO EXECUTE)

Column 12
Entry Explanation
Blank or 0  The entry in columns 13 and 14
determines the size to execute.
Q, H,orT  The entry in columns 13 and 14 is

rounded up to the next even number.

Columns 13 and 14

Entry Explanation

Blank The main storage available for object
program execution defaults to the
region size specified. If no region
size is specified, the size to
execute defaults to 14K.

02-64 Enter the main storage available for

object program execution in a multiple

of 2K bytes (K = 1,024 bytes).

Use columns 12 through 14 to specify the amount of
main storage to be available for object program
execution. The maximum amount of storage you can
specify depends on the system size. If column 12
contains a Q, H, or T or if columns 13 and 14 contain
an odd number, RPG Il rounds the entry in columns 13
and 14 up to the next even number. For example, an
entry of Q04 or 005 is rounded up to 006.

The compiled ahject nrogram occunies up to the amount
of main storage specified in columns 13 and 14. The
actual amount of storage the program occupies after it
is compiled appears on the RPG listing.



COLUMN 15 (DEBUG)

Entry Explanation
Blank DEBUG operation is not performed.
1 DEBUG operation is performed.

Use column 15 to indicate whether the DEBUG
operation is to be performed. To perform a DEBUG
operation:

« A 1 must appear in column 15 when the source
program is compiled.

« The DEBUG operation code must be used in the
calculation specifications.

See DEBUG Operation in Chapter 10 for more
information.

COLUMNS 16-17

Columns 16 and 17 are not used. Leave them blank.

COLUMN 18 (CURRENCY SYMBOL)

Entry Explanation’
Blank Defaults to $ as the currency symbol
Any other This character is used as the currency

symbol. If a fixed or floating currency
symbol is desired, this symbol must
be appropriately coded in edit words
or in conjunction with the appropriate
edit codes. Any character may be
specified as the currency symbol
except the following characters
which have a special meaning in edit
codes or words:

0 (zero)

* (asterisk)

, (comma)

& (ampersand)

. (decimal point)

— (minus sign)

C (letter C)

R (letter R)

character

COLUMNS 19-20 (DATE OPTION)
Column 19 (Date Format)

Entry Explanation

Blank Defaults to month/day/year if
column 21 is blank. Defaults to
day/month/year if column 21
contains a D, |, or J.

M Month/day/year.
D Day/month/year.
Y Year/month/day.

Use column 19 to specify the date format for UDATE.
The date format specified in column 19 should be the
same format as the program date. For example, if
column 19 is blank, the input (the program date) must
be mm/dd/yy if column 21 is blank or dd/mm/yy if
column 21 contains a D. If you specify the date in
mm/dd/yy format and the program date in the system
is in dd/mm/yy format, RPG will work with an invalid
date.

If data containing the UDATE field is transmitted to, or
used by, another system, the UDATE format must be
yy/mm/dd.

For a description of the program date, see the System
Support Reference Manual.

Column 20 (Date Edit)

Entry Explanation

Blank {1) A slash (/) is assumed when
column 21 contains a blank or D
and column 19 is blank, or when
column 19 contains M; (2) a period
(.) is assumed when column 21
contains | or J and column 19
is blank, or when column 19
contains D or Y.

& A blank separates the date field.

The character entered separates
the edited date field.

Any other
characters

Use column 20 to specify the type of edited output that
appears for the Y edit code, which is specified on the
output specifications. For an example of how the entries
in columns 19 through 21 affect the editing of date
fields, see Column 38 (Edit Codes) in Chapter 9, Output
Specifications.
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COLUMN 21 (INVERTED PRINT)

Entry Explanation

Blank Decimal periods are used for
numeric literals and editing.
UDATE format is mmddyy if column
19 is blank. If columns 19 and
20 are blank, a slash (/) is used
for the Y edit code.

| Decimal commas are used for numeric
literals and editing. UDATE format
is ddmmyy if column 19 is blank.
If columns 19 and 20 are blank, a
period (.) is used for the Y edit code.

J J is the same as | except zero
is written to the left of the decimal
comma when the field contains a
fraction. Nondecimal edited fields
print with a zero in the low-order
(units) position.

D D is the same as blank except the
UDATE format is ddmmyy if column
19 is blank.

Use column 21 to specify the constants to be used with
RPG |l edit codes that are entered on the output
specifications. Decimal period means that numbers are
edited with a period before the fraction (183.55) and
with a comma denoting thousands (1,435). Decimal
comma means that numbers are edited with a comma
before the fraction {183,55) and with a period denoting
thousands (1.435).

For information on how the entries in column 21 are
used to format numeric data, see Column 38 (Edit
Codes) in Chapter 9, Output Specifications.

COLUMNS 22-25

Columns 22 through 25 are not used. Leave them blank.

COLUMN 26 (ALTERNATE COLLATING SEQUENCE)

Entry Explanation
Blank Normal collating sequence is used.
S Alternate collating sequence is used.’

Use column 26 only to alter the-normal collating
sequence for alphameric compare operations, sequence
checking, or match fields.

2-4 Control Specifications

Normal Collating Sequence

Each of the alphabetic, numeric, and special characters
used by System/34 is represented in the computer by a
hexadecimal value (see Figure 2-2). The order in which
these characters appear in the computer is based on
this hexadecimal value and is known as the normal
collating sequence. For an RPG Il program, the system
uses this collating sequence only in alphameric compare
operations, in sequence checking, and for match fields.
You can alter this collating sequence for use in these
three types of operations. For example, you can insert a
character between 2 consecutive characters, take a
character out of sequence, or make 2 characters equal.

Specifying an Alternate Collating Sequence

To specify that an alternate collating sequence is to be
used, enter an S in column 26. Describe each character
whose collating sequence is to be changed on the
Translation Table and Alternate Collating Sequence
Coding Sheet (see Figure 2-3). Then transcribe the
sequence changes into the correct record format for
entry into the system. These records, called the
alternate collating sequence table records, must be
entered after the RPG Il specifications and, if used, the -
file translation table records. The alternate collating
sequence table is a special table that requires no file
description or extension specifications and is printed
with the compiled program.



Filling Out the Alternate Collating Sequence Coding Sheet

Specify each change in the collating sequence in the
Replaced By column on the alternate collating sequence
coding sheet. In the Graphic column find the character
whose normal sequence is to be changed, and enter the
hexadecimal value of the replacing character in the
Replaced By column.

For example, if a blank is to be replaced by (or
considered the same as) a zero, enter FO (the
hexadecimal value of zero) in the Replaced By column
next to the hexadecimal value of a blank (40) (see Figure
2-4). Thus, whenever the system reads a blank and
uses it in an alphameric compare, match field, or
sequence checking operation, the blank is considered
the same as a zero.

If a character is to be inserted between 2 consecutive
characters, you must specify every character that is
altered by this insertion. For example, if the dollar sign
{$) is to be inserted between A and B, specify the
changes for characters B through | on the coding sheet
(see Figure 2-4).

The translation table and alternate collating sequence
coding sheet show many hexadecimal values between
the characters | and }, R and S, and Z and O that have
no printable graphic associated with them. Because of
this arrangement of nongraphics in the collating
sequence, a character such as $, when inserted between
A and B, changes only the position of characters B
through I. Because the | replaces the nongraphic
represented by hexadecimal CA, the remaining
characters in the collating sequences are not affected.

Column 26 (Alternate Collating Sequence)
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Collating Hexadecimal Collating Hexadecimal
Sequence Character Value ' Sequence Character Value
1 Blank 40 49 K A2
2 ¢ 4A 50 t A3
3 . 4B 51 u A4
4 < 4C 52 v A5
5 ( 4D 53 w A6
6 + 4E 54 X A7
7 . | 4F 55 y A8
8 & 50 56 z A9
9 ! 5A 57 { co
10 $ 58 58 A C1
1" * 5C 59 B c2
12 ) 5D 60 C c3
13 ; 5E 61 D Cc4
14 7 5F 62 E C5
15 - (minus) 60 63 F C6
16 / 61 64 G Cc7
17 : 6A 65 H Cc8
18 . 6B ‘ 66 I Cc9
19 % 6C 67 } Do
20 _(underscore) 6D . 68 J D1
21 > 6E 69 K D2
22 ? 6F 70 L D3
23 ' 79 71 M D4
24 : 7A 72 N D5
25 # 78 73 0 D6
26 @ 7C 74 P D7
27 ! 7D 75 Q D8
28 = 7E 76 R D9
29 " 7F 77 \ EO
30 a 81 78 S E2
31 b 82 79 T E3
32 c 83 80 U E4
33 d 84 81 \Y E5
34 e 85 82 W E6
35 f 86 83 X E7
36 g 87 84 Y E8
37 h 88 85 z E9
38 i 89 86 0 FO
39 i 9 87 1 F1
40 k 92 88 2 F2
41 I 93 . 89 3 F3
42 m 94 90 4 F4
43 n 95 N 5 F5
44 o 96 92 6 F6
45 P 97 93 7 F7
46 q 98 94 8 F8
47 r 99 95 9 F9
48 ~ A1l

Note: When zones are specified for record identification codes, the & is considered to have a hex C zone, the - (minus sign)

is considered to have a hex D zone, and ihe biank is considered to have a hex F zone, to be consistent with card punches.

Figure 2-2. Normal Collating Sequence and Hexadecimal Value of Characters
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International Business Machines Corporation

TRANSLATION TABLE AND ALTERNATE COLLATING SEQUENCE CODING SHEET

GX21-9096- U/M 050°

Printed in U.S.A.

*No. of sheets per pad may vary stightly

Replaced Replaced Replaced Replaced Replaced
By/Takes By/Takes By/Takes By/Takes By/Takes
Code Graphic Entry Place Of Code Graphic Entry Piace Of Code Graphic Entry Place Of Code Graphic Entry Place Of Code Graphic Entry Place Of
00000000 00 00110011 33 01100110 66 10011001 r 99 11001100 cc
00000001 o1 00110100 34 01100111 67 10011010 9A 11001101 CcD .
00000010 02 00110101 35 01101000 68 10011011 9B 11001110 CE
00000011 03 00110110 36 01101001 69 10011100 9c 11001111 CF
00000100 04 00110111 37 01101010 H BA 100311101 3D 11010000 } DO
00000101 05 00111000 38 01101011 . 6B 10011110 9E 11010001 J D1
00000110 06 00111001 39 01101100 % 6C 10011111 9F 11010010 K 02
00000111 07 00111010 3A 01101101 - 6D 10100000 A0 11010011 L 03
00001000 08 00111011 3B 01101110 > 6E 10100001 ~ Al 11010100 M D4
00001001 09 00111100 3C 01101111 ? 6F 10100010 s A2 11010101 N D5
00001010 0A 00111101 3D 01110000 70 10100011 t A3 11010110 [o] o8
00001011 0B 00111110 3E 01110001 71 10100100 u A4 11010111 P D7
00001100 oc 00111111 3F 01110010 72 10100101 v A5 11011000 Q D8
00001101 oD 01000000 Blank 40 01110011 73 10100110 w A6 11011001 R 09
00001110 0E 01000001 41 01110100 74 10100111 x A7 11011010 DA
00001111 0oF 01000010 42 01110101 75 10101000 Y A8 11011011 0B
00010000 10 01000011 43 01110110 76 10101001 z A3 11011100 bc
00010001 1 01000100 44 01110111 7 101010810 AA 11011101 0D
00010010 12 01000101 45 01111000 78 10101011 AB 11011110 DE
00010011 13 01000110 46 01111001 ~ 79 10101100 AC 11011111 DF
0010100 14 01000111 47 01111010 H 7A 10101101 AD 11100000 | \ EO
00010101 15 01001000 48 61111011 # 7B 10101110 AE 11100001 E1
00010110 16 01001001 49 01111100 @ 7C 10101111 AF 11100010 S E2
00010111 17 01001010 ¢ 4A 01111101 : 7D 10110000 B0 11100011 T E3
00011000 18 01001011 . 48 01111110 = 7E 10110001 81 11100100 U E4
00011001 19 01001100 < 4c o1 " 7F 10110010 82 11100101 \4 ES
00011010 1A 01001101 ( 4D 10000000 80 10110011 B3 11100110 W E6
00011011 1B 01001110 + 4E 10000001 3 81 10110100 B4 11100111 X E7
00011100 1C 01001111 i 4F 10000010 b 82 10110101 BS 11101000 Y EB
00011101 1D 01010000 & 50 10000011 c 83 10110110 BE 11101001 Z €9
00011110 1E 01010001 51 10000100 d 84 10110111 B7 11101010 EA
00011111 1F 01010010 52 10000101 | e 85 10111000 B8 11101011 EB
00100000 20 01010011 53 10000110 f 86 10111001 B9 11101100 EC
00100001 21 01010100 54 10000111 ] 87 10111010 BA 11101101 ED
00100010 22 01010101 55 10001000 h 88 10111011 BB 11101110 EE
00100011 23 01010110 56 10001001 i 89 10111100 BC 11101111 EF
00100100 24 01010111 57 10001010 8A 10111101 BD 11110000 0 FO
00100101 25 01011000 58 10001011 88 10111110 BE 11110001 | 1 F1
00100110 26 01011001 59 10001100 8C 101111 8F 11110010 2 F2
00100111 27 01011010 ! 5A 10001101 8D 11000000 { Co 11110011 3 F3
00101000 28 01011011 $ 5B 10001110 BE 11000001 A C1 11110100 4 F4
00101001 29 01011100 M 5C 10001111 8F 11000010 B Cc2 11110101 5 Fs
00101010 2A 01011101 | ) 5D 10010000 90 11000011 | C o] 11110110 | 6 F6
00101011 2B 01011110 H 5E 10010001 i 91 11000100 o} ca 11110111 7 F7
00101100 2C 01011111 | ™ 5F 10010010 k 92 11000101 E Cc5 11111000 8 F8
00101101 2D 01100000 - 60 10010011 1 93 11000110 F c6 1111001 9 F9
00101110 2E 01100001 / 61 10010100 m 94 11000111 G c7 11111010 FA
00101111 2F 01100010 62 10010101 | n 95 11001000 | H c8 nimon FB
00110000 30 01100011 63 10010110 o 96 11001001 | (o] 11111100 FC
00110001 31 01100100 64 10010111 | p 97 11001010 CA mmniot FD
00110010 32 01100101 65 10011000 | q 98 11001011 cs 111110 FE
11111111 FF

Note: Not all graphic symbols shown here are available on all systems.
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International Business Machines Corporation GX21-9096- U/M 050*
Printed in U.S.A.
*No. of sheets per pad may vary slightly

TRANSLATION TABLE AND ALTERNATE COLLATING SEQUENCE CODING SHEET

Replaced Replaced Replaced Replaced Replaced

By/Takes By/Takes By/Takes By/Takes By/Takes
Code Graphic Entry Place Of Code Graphic Entry Place Of Code Graphic Entry Place Of Code Graphic Entry Place Of Code Graphic Entry Place Of
00000000 00 00110011 33 01100110 66 10011001 | r 99 11001100 cc
00000001 01 00110100 ) 01100111 67 10011010 9A 11001101 cD
00000010 02 00110101 35 01101000 68 10011011 98 11001110 CE
00000011 03 00110110 36 01101001 69 10011100 9C 11001111 3
00000100 04 00110111 37 01101010 | ! 6A 10011101 90 11010000 | J DO
00000101 05 00111000 38 otto101 | 68 10011110 9E 11010001 | J D1
00000110 06 00111001 39 01101100 | % 6C 10011111 oF 11010010 | K D2
000001 11 07 00111010 3A 01101101 | — 6D 10100000 A0 11010011 | L D3
00001000 08 00111011 38 01101110 | > 6E 10100001 | ~ Al 11010100 | M D4
00001001 o8 00111100 . 6F 10100010 | s A2 11010101 | N DS
00001010 0A wnmor ] Blank and zero considered equal. 70 10100011 | t A3 11010110 | O D6
00001011 08 01110001 71 10100100 | o A4 1010111 | P 07
00001100 oc 01110010 72 10100101 | v A5 11011000 | Q D8
00001101 00 01110011 73 10100110 | w A6 11011001 | R D9
00001110 0E 01110100 74 10100111 | x A7 11011010 DA
00001111 oF 01110101 75 10101000 | v A8 11011011 DB
00010000 10 01110110 76 10101001 | - A9 11011100 oC
00010001 T 01000100 2 01110111 77 10101010 AA 11011101 DD
00010010 12 01000101 45 01111000 78 10101011 AB 11011110 DE
00010011 13 01000110 46 01111001 | * 79 10101100 AC 11011111 DF
00010100 14 01000111 47 0111010 | : 7A 10101101 AD 11100000 | \ £0
00010101 15 01001000 a8 otnton | # 78 10101110 AE 11100001 E1
00010110 16 01001001 29 01111100 | @ 7c 10101111 AF 11100010 | S E2
00010111 17 01001010 | ¢ A orn1101 | - 7D 70110000 B0 11100011 | T E3
00011000 18 01001011 | . 48 011110 | = 7€ 10110001 81 11100100 | U 4
00011001 19 01001100 | < ac ottt |~ 7F 10110010 B2 11100101 | V £5
00011010 1A 01001101 | ( 4D 10000000 80 10110011 B3 11100110 | W 6
00011011 18 01001110 | + € 10000001 | & 81 10110100 B4 1100111 | X 7
00011100 c 01001111 | | aF 10000010 | b 82 10110101 B5 11101000 | ¥ €8
00011101 1D 01010000 | & 50 10000011 | ¢ 83 10110110 B6 110100t | 2 E9
00011110 1€ 01010001 51 10000100 | d 84 10110111 57 11101010 EA
00011111 1F 01010010 52 10000101 | e 85 10111000 B8 11101011 8
00100000 20 01010011 53 10000110 | 86 10111001 B9 11101100 EC
00100001 21 01010100 54 10000111 _| g 87 10111010 BA 11101101 ED
00100010 2 01010101 55 10001000 | h 88 10111011 88 11101110 EE
00100011 23 01010110 56 . i e 89 10111100 BC . o EF
00100100 % 01010111 57 $ takes B's position. 8A 10111101 8D B takes C's position. Fo
00100101 25 01011000 58 1 | [ 10001011 8B 10111110 BE | 11110001 | 1 F1
00100110 26 10001100 8C 10111111 BF ] 11110010 | 2 F2
00100111 27 10001101 80 1110011 | 3 F3 .
00101000 28 10001110 8E 11110100 | 4 Fa
00101001 29 10001111 8F 111101 ; ”
00101010 24 10010000 % = C takes D's position. —
00101011 28 01011110 | ; 5E 10010001 | j 91 0 | 7 F7
00101100 2¢ oot _| — 5F 10010010 | k 92 5 11111000 | 8 F8
00101101 20 01100000 | - 60 10010011 | 1 93 11000110 | F 6 11111001 | 9 Fg
60101110 2E 01100001 | / 61 10010100 | m 94 11000111 | G 7 |C 11111010 FA
00101111 2F 01100010 62 10010101 | n 95 11001000 | H c8 c_z €| [nnon FB
00110000 30 01100011 63 10010110 | o 96 11001001 | 1 c9 i .
60110001 31 01100100 64 10010111 | p 97 11001010 CA < 7w (no printable character)
00110010 32 - [Tor00101 65 10011000 | q 98 11001011 B 1110 | [ fe

[EEEEEEEN| [ FF |

Note: Not all graphic symbols shown here are available on all systems.




Formatting the Alternate Collating Sequence Records

The changes to the collating sequence that are
described on the coding sheet must be transcribed into
the correct record format so that the operator can enter
them into the system. The alternate collating sequence
must be formatted as follows:

Record

Position Entry

1-6 ALTSEQ (This indicates to the system
that the normal sequence is being
altered.)

7-8 Leave these positions blank.

9-10 Enter the hexadecimal value for the
character whose normal sequence is
being changed. Figure 2-2 shows each
printable character and its
hexadecimal value.

11-12 Enter the hexadecimal value of the
character replacing the character
whose normal sequence is being
changed.

13-16, Use these positions in the same way

17-20, as positions 9 through 12. The

21-24 ... first two positions specify the

character to be replaced by the
character specified in the next two
positions. There can be as many
four-position entries as can be
contained in the record. The first
blank position terminates the record.

The records that describe the alternate collating
sequence must be preceded by a record with **5 (b =
blank) in positions 1 through 3. The remaining positions
in this record can be used for comments.

Example of Alternate Collating Sequence Record

The record for the preceding example of inserting the
dollar sign ($) between A and B is formatted as follows.
The changes specified on the alternate collating
sequence coding sheet are shown in Figure 2-4.

Record

Position Entry

1-6 ALTSEQ

7-8 Blanks

9-12 5BC2 ($ takes B’s position)
13-16 C2C3 (B takes C's position)
17-20 C3C4 (C takes D’s position)
21-24 CA4C5 (D takes E’s position)
25-28 C5C6 (E takes F's position)
29-32 C6C7 (F takes G’'s position)
33-36 C7C8 (G takes H’s position)
37-40 C8C9 (H takes I's position)
41-44 C9CA (| takes the position

of an unprintable character)

COLUMNS 27-36

Columns 27 through 36 are not used. Leave them blank.

COLUMN 37 (INQUIRY)

Entry Explanation

Blank or | Program when interrupted will not
allow the operator to enter new
procedures or commands (does

not recognize an inquiry request).

B Program when interrupted will
allow the operator to enter new
procedures or commands (does
recognize an inquiry request).

Use column 37 to specify whether an executing program
can be interrupted to allow another program to execute.

The operator requests an interruption (called an inquiry
request) by pressing the ATTN key on the display
station. The procedure or command statements for the
interrupting program must be entered from the display
station.

Columns 27-36 2-9



The program to be loaded following an inquiry request
{the interrupting program) can have an |, B, or blank in
column 37 of its control specifications. However, even if
it has a B in column 37, the interrupting program cannot
be interrupted by another inquiry request.

If column 37 contains a B, the inquiry function of
System/34 allows the operator to interrupt a program
that is currently using the display station and to enter
new procedures or commands. If column 37 contains
any of the valid entries, the operator can set the inquiry
latch for SUBR95, cancel a single requestor terminal
(SRT) program that the operator initiated, or release the
display station from a multiple requestor terminal (MRT)
program.

For more information on inquiry, including restrictions on
the use of system utilities in inquiry mode, see
Interrupting a Program (Inquiry) in Chapter 2 of the
System/34 Concepts and Design Guide.

File Sharing

Single Program Mode

When System/34 is ope'rating in single program mode,
an inquiry program can access the files being used by
the interrupted program (that is, the active files) for
input and update processing only. Update processing of
an active file is allowed only if the interrupted program
is not updating or adding to the file. Active output files’
cannot be accessed by the inquiry program.

Multiple Program Mode

When System/34 is operating in multiple program
r’node, an inquiry program can access active input,
update, and add files. However, an inquiry program
cannot access indexed sequential add file types or
output files. Each file to be shared in both the
interrupted and the inquiry programs must be designated
by the DISP-SHR parameter on the FILE OCL
statement.

For a description of the valid file sharing combinations,

see the System Support Reference Manual.

Inline Inquiry Subroutine (SUBR95)

The IBM-written subroutine SUBR95 can be used to
perform an inquiry type function if the RPG Il program
does not have an MRT attribute {that is, the MRTMAX
parameter on the COMPILE OCL statement has a value
of 0 or is not specified). Column 37 can be blank or
contain an | or B. (See Interrupting a Program (Inquiry)
in Chapter 2 of the System/34 Concepts and Design
Guide for restrictions on the inquiry function.)

The linkage to SUBR95 must be specified on the
calculation specifications at every point in the program
where a check is to be made for an inquiry request (see
Figure 2-5). The indicator specified in columns 45 and
46 must be an RPG Il indicator. For a detailed
discussion of this linkage, see Linking to External
Subroutines in Chapter 10.

- When SUBR95 is called, it checks to determine whether

an inquiry request was made. If one was made (that is,
the operator selected option 4 in response to the inquiry
display), the indicator specified in the RLABL operation
is turned on and the inquiry request is reset. This
indicator can then be used to condition subsequent
calculation and output operations.

Calculation Specifications

i - Resulting
C - Indicators Result Field Indicators
-
2 - Arithmetic
2 81z [Prus [Minue] 2
9 And And Factor 1 Operation Factor 2 1S ero Comments
gl8% Lenath 8 3 Compare
5
Line |23 o Name engt _~§1>2|1<z|1=2
g| 267 - » E|Z [Lookup(Factor 2is
2|18 5|2 2 2 &2 [High| Low [ Equal
3 4 5|6 |7 8| 9N10[1112[1314)15[16]17}18 19 20 21 22 23 24 25 26 2728 29 30 31 32|33 34 35 36 37 38 39 40 41 42|43 44 45 46 47 48)49 50 51|52]53}54 55|56 57|58 59|60 61 62 53&55 66 67 68 69 70 71 72 73 74
o] [e X1 qs
ofz] Je LiAGL 1INY
of3 c
olal |[c

Figure 2-5. Linkage for SUBR95
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COLUMNS 38-40

Columns 38 through 40 are not used. Leave them blank.

COLUMN 41 (1P FORMS POSITION)

Entry Explanation
Blank First line is printed only once.
1 First line can be printed repeatedly.

Use column 41 only when the first output line is written
to a printer file. If the program contains more than one
printer file, the 1P entry in column 41 applies to each
printer file that has 1P (first page) output.

When forms are first inserted in the printer, they may
not be in perfect alignment. Sometimes several lines
must be printed to determine the correct positioning of
the form. If 1P forms position is specified, the system
prints the first line of output and issues a message. The
operator can then align the forms and select the
appropriate option to retry priqting the line or to
continue printing. The 1P forms specification is also
valid if the output is spooled. The page counter is not
incremented until the forms have been positioned
correctly.

The 1P forms position specification can be overridden
on the PRINTER OCL statement, or forms alignment can
be specified on the PRINTER OCL statement.

COLUMN 42

Column 42 is not used. Leave it blank.

COLUMN 43 (FILE TRANSLATION)

Entry Explanation
Blank No file translation is needed.
F Input, output, update, or combined

files are to be translated.

Use column 43 only when information contained in an
input, output, update, or combined file is in a character
code different from the character code used by
System/34.

The file translation function of RPG Il translates 1
character into another. The characters can be translated
when they are read into the system from an input file or
before they are written to an output file. An F in column
43 indicates one or both of the following: (1) a
character code used in the input data must be translated
into System/34 code; (2) the output data must be
translated from System/34 code into a different code.

If file translation is specified for update or combined
files, the input data is translated into System/34 code
and then translated back into the different code for
output.

File translation is generally used as a security measure
when input or output data is coded to prevent access to
classified information. The system cannot process this
classified information until it is translated into
System/34 code. Figure 2-2 shows the hexadecimal
code used by the System/34 to internally represent
alphabetic, numeric, and special characters.

To specify file translation, enter an F in column 43.
Then describe the character that is to be translated on
the Translation Table and Alternate Collating Sequence
Coding Sheet (see Figure 2-3). The translations
described must also be transcribed into the correct
record format for entry into the system. These records,
called the file translation table records, must be entered
following the RPG |l specifications. This special table
requires no file description or extension specifications,
and is printed with the compiled program.

Columns 38-40 2-11



Filling Out the Translation Table Coding Sheet

Identify each character that is to be translated on the
translation table coding sheet. In the Replaced By
column, enter the hexadecimal value of the character
that is to replace the character presently associated with
the hexadecimal value shown in the Entry column. For
example, if the input data is in a code in which the
character B is used to represent the number 1, enter the
hexadecimal value of 1 (which is F1) in the Replaced By
column next to the character B (see Figure 2-6).

TRANSLATION TABLE AND ALTERNATE COLLATING SEQUENCE CODING SHEET

Replaced Replaced Replaced Replaced Replaced
By/Takes By/Takes By Takes By/Takes By Takes
Code Graphic Entry | Place Of Code Graphic Entry | Place Of Code Graphic Entry | Place Of Code Graphic Entey | Place Of Code Graphic Eotry | Place OF
00000000 00 00110011 3 01100110 66 10011001 | r 99 11001100 cc
00000001 o1 110100 34 01100111 67 10011010 9A 11001101 co
00000010 0z 110101 35 01101000 68 10011017 98 11001110 ceE
00000011 03 110110 36 01101001 69 10011100 9C 11001111 CF
00000100 4 110111 7 01101010 | ¢ 6A 10011101 90 11010000 00
00000101 5 [ co111000 8 otioont |, 68 10011110 3 11010001 | J 01
00000710 06 00171001 9 01101100 | % 6C 10011111 9F 11010010 | K 02 E4
00000111 7 00111010 A onottor | — 60 10100000 A0 11010011 | L 03
00001000 08 111011 38 01101110 | > 6E 10100001 | ~ Al 11010100 | M 04 FQ
00001001 09 111160 3c o1t | 2 6F 10100010 | s A2 11010101 | N D5 | T4
00001010 0A 111101 30 1110000 70 10100011 t A3 11010110 | © 06
00001011 [ 110 3E 1110001 7 10100100 | u A4 oo | e 07
00001100 [ 0011111 3F 1110010 72 10100101 | v A5 11011000 | Q 08
00001101 [} 01000000 | Blank 40 1110011 73 10100110 | w A6 1011001 | R 09
00001110 0E 01000001 a1 01110100 74 10100117 | «x A7 11011010 DA
00001111 oF 01000010 42 01110101 75 10101000 | v A8 11011011 o)
00010000 10 01000011 a3 01110110 76 10101000 | = A9 11011100 oC
00010001 n 01000100 a1 01110111 77 10101010 AA 11011101 oD
000100 12 [ 01000101 a5 01111000 78 10101011 AB 11011110 DE
000100 13 1000110 a6 ool | v 79 10101100 AC FRXEREN] OF
000101 14 1000111 47 01111010 | - 1A 10101101 AD 11100000 | - 3]
000101 B 15 | 01001000 a8 oo | = 78 10101110 AE 11700001 | o €1
000101 16 1001001 49 o100 | @ 7c 1010111 AF 11100010 [ S E2
0001011 17 [ 01001010 | ¢ aA ool | - 70 10110000 80 100011 | T €3
00011 18 01001011 | . 48 oo | - 7€ 10110001 B1 11100100 | U €4 Fi.
00011 19 01001100 | < ac ot | v 7* 10110010 B2 11100101 | V ES
0001101 1A 01001101 | ¢( 4D 10000000 80 10110011 B3 11100110 | W €6
0001101 18 1001110 | + 4E 10000001 | a 81 10110100 B4 [ 11100111 | X €7
00011100 1c [ 01001111 | 1 4F 10000010 | b 82 10110101 85 11101000 | ¥ €8
00011101 10 | 01010000 | & 50 10000011 | c 83 10110110 86 1101001 | 2 €9
00011110 1€ 1010001 51 10000100 | d 84 ACIECTEE) 87 11101010 EA
00011111 F 1010010 52 10000101 | e 85 [ 1otT100 88 - 11101011 €8
00100000 0 1010011 53 10000110 | 1 86 [ toii700 89 11101100 €C
00100001 1 1010100 54 10000111 | g 87 1011101 BA 11101101 €0
00100010 2 1010101 55 10001000 h 88 1011101 8B 11101110 EE
00100011 23 1010110 6 10001001 | 89 10111100 B8C o EF
00100100 2 1010111 57 10001010 8A 10111701 80 11110000 | 0 Fo
00100101 25 | 01011000 58 10001011 88 10111110 8E 1110001 |t F1
00100110 26 01011001 59 10001100 8C 10 8F 11110010 | 2 F2
00100111 27 oto11010 | 1 SA 10001101 80 11000000 | - 11001t | 3 F3
00101000 28 oto11on [ s 58, 10001110 BE 11000001 | A 11110100 | 4 Fa4
00101001 9 1100 | * 5C 10001111 8F 11000010 | © 11110101 | 5 5
00101010 A o | 5D 10010000 90 11000011 | ¢ nNoio | 6 6
601010711 B [KEECN 5E 10010001 | 91 11000100 | © oy | 7 F7
00101100 C 111111 [ — 5F 10010010 | k 92 11000101 | E 11111000 | 8 F8
00101101 0 1100000 | - 60 10010011 | 1 93 11000110 | F N | 9 F9
00101110 2€ ["o1100001 | 7 61 10010100 | m [ 11000111 | G 11111010 FA
00101111 2F 1100010 62 10010101 | n 95 11001000 [ H annon F8
00110000 30 1100011 63 10010110 | o [ 11001001 | 1 11111100 .~ fC
00110001 31 1100100 6 10010111 | p o7 11001010 B o FO
00110010 32 1100101 65 10011000 | q 98 11001011 cs B nno FE
/ [EERERER] FF
This is the hexadecimal value of the This is the hexadecimal value of the character
character to be transiated. that will be substituted for the character that

is to be translated.

Figure 2-6. Specifications for File Translation Input Records
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Formatting File Translation Table Records

File translation table records must be formatted as
follows:

Record
Position Entry
1-6 Enter *FILES to indicate that all

(To translate) input, output, update, and combined

all files) files are to be translated (both
the input and output data of the update
and combined files are translated).
Complete the file translation table
record beginning with positions 9
and 10.

1-8 Enter the filename of the input,

(To translate output, update, or combined file to be

a specific translated (both the input and output

file) data of update and combined files
are translated). Complete the file
translation table record beginning with
positions 9 and 10. The *FILES entry
is not made in positions 1 through 6
when only a specific file is to be
translated.

9-10 Enter the hexadecimal equivalent
) of the external character to be
translated-from on input, or to be
translated-to on output.

11-12 Enter the hexadecimal equivalent
of the internal character that RPG
works with. It will replace the
character in positions 9 and 10
on input and be replaced by the
character in positions 9 and 10
on output.
13-16, Use these positions in the same way
17-20, as positions 9 through 12. The first
21-24, ..., two positions contain the hexadecimal
93-96 value of the character to be replaced

by the character whose hexadecimal
value is specified in the next two
positions.

If the number of translations exceeds 96 positions,
duplicate positions 1 through 8 on the next record and
continue with the translation pairs as before in positions
9 through 96.

All table records for one file must be kept together. The
file translation table records must be preceded by one
record with **b (b = blank) in positions 1 through 3.
The remaining positions of this record can be used for
comments.

Example of File Translation

A department store processes sales slips that contain
the wholesale price and the retail price of each item.
Because the wholesale price must remain confidential,
the store substitutes the individual letters of a code
name for the numbers comprising the wholesale costs.
The store uses the code name BUCKINGHAM to
represent the numbers 1 through 9 and O, respectively.

In order for the system to perform any calculations with
the wholesale prices, file translation must be specified
for this file by an F entry in column 43 of the control
specifications for this program. Figure 2-6 shows the
entries made on the translation table coding sheet that
translate the code name into System/34 characters.

The file translation table record for translating this code
word is as follows:

Record

Position Entry

1-6 *FILES (All files in the program
are to be translated.)

7-8 Blank

9-12 C2F1 (Each B read from the file
is translated into a 1.)

13-16 E4F2 (Each U read from the file
is translated into a 2.)

17-20 C3F3 (Each C read from the file
is translated into a 3.)

21-24 D2F4 (Each K read from the file
is translated into a 4.)

25-28 C9F5 (Each | read from the file
is translated into a 5.)

29-32 D5F6 (Each N read from the file
is translated into a 6.)

33-36 C7F7 (Each G read from the file

is translated into a 7.)

37-40 C8F8 (Each H from the file is
translated intp an 8.)

41-44 C1F9 (Each A read from the file
is translated into a 9.)
45-48 D4F0 (Each M read from the file

is translated into a 0.)

Column 43 (File Translation) 2-13



Note: On input, the alphabetic characters are translated
to their corresponding numbers. On output, the
numbers are translated back to their corresponding
alphabetic characters.

When the program with this file translation is executed,

- each character given in the file translation table record is
translated for every field in each file in the program
(unless a specific file was given in positions 1 through 8
of the file translation table record). All characters that
are not in the file translation table record are handled in
the normal manner. )

COLUMN 44

Column 44 is not used. Leave it blank.

COLUMN 45 (NONPRINT CHARACTERS)

Entry Explanation

Blank Program halts if the last line
printed contained an unprintable
character.

1 Program does not halt for

unprintable characters.

Use column 45 to bypass machine halts for unprintable
characters. This column applies only to printer files.

All characters are represented in the system by a
hexadecimal value, which is a numeric code. If a
hexadecimal value is formed during a calculation that is
not in the System/34 character set and that character is
to be printed, the system halts after printing the line. In
the printed line, the unprintable characters are replaced
with blanks.

To bypass this halt, enter a 1 in column 45. An
unprintable character is then replaced with a blank, and
no halt occurs. Note, however, that your output is not
correct, and, by bypassing the halt, the incorrect output
may not become known (for example, when a packed
key field is printed or when a nonprintable field is built
by calculation specifications).

COLUMNS 46-47

Columns 46 and 47 are not used. Leave them blank.
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COLUMN 48 {SHARED 1/0)

Entry Explanation

Blank All disk files use a separate
input/output area.

1 All disk files share a single
input/output area.

Use column 48 to allow all disk files to use one
input/output area.

Normally an RPG 1l program uses one input/output area
for each file. Specifying a shared input/output area can
reduce the amount of main storage needed to process a
program. This is particularly important if a program is so
large that it cannot run in the main storage available.
However, the use of a shared input/output area can
increase the time required to process the program.
Therefore, before indicating that all disk files are to
share one input/output area, be sure that the program
would otherwise exceed the capacity of the system.

Additional input/output areas, which can be specified in
column 32 of the file description specifications, cannot
be specified for disk filés using a shared input/output
area. Also when an update file using a shared
input/output area is processed, you must ensure that
retrieval of another record did not occur between
retrieval and update of the specified record; otherwise
an invalid record update operation message is issued.

COLUMNS 49-51

Columns 49 through 51 are not used. Leave them blank.

COLUMNS 52-53 (NUMBER OF FORMATS)

Entry Explanation
Blank Program assumes an entry of 32.
0-32 Enter the number of formats in the

display screen format member for
the WORKSTN file.

Use columns 52 and 53 to indicate the number of
individual formats in the display screen format member.
This number must include all the formats in the display
screen format load member, not just the number of
formats used by the program.

—



COLUMNS 54-56

Columns 54 through 56 are not used. Leave them blank.

COLUMN 57 (TRANSPARENT LITERAL)
Entry Explanation

Blank No transparent literals or constants
are present in the program.

1 Transparent literals or constants can
be present in the program.

The transparent literal option must be specified if there
are transparent literals or constants present in your
program. Transparent literals or constants must begin
with an apostrophe followed immediately by the
shift-out (S/0) control character (hex OE), and must end
with the shift-in (S/1) control character (hex OF)
followed immediately by the terminating apostrophe.
Transparent literals and constants are not checked for
embedded apostrophes.

If the transparent literal option is specified and a literal
or constant is found that begins with an apostrophe
immediately followed by the S/O control character, the
RPG Il compiler checks for a valid transparent literal or
constant. The following conditions cause a literal or
constant to be diagnosed as an invalid transparent literal
or constant:

« A second S/O control character is found before the
S/1 control character.

« An odd number of 1-byte characters are found
between the S/0 and S/I control characters.

« The S/ control character is not immediately followed
by the terminating apostrophe.

If a literal or constant is found to be an invalid

transparent literal or constant, it is rechecked as an
alphameric literal or constant.

COLUMNS 58-74

Columns 58 through 74 are not used. Leave them blank.

COLUMNS 75-80 (PROGRAM IDENTIFICATION)
Entry Explanation

Blank RPGOBJ is the program identification
assumed by the compiler.

Any valid The first character of the program

program identification must be alphabetic,

name but cannot be #, $, or @. The
remaining characters must be
alphameric; however, no special
character can be used and blanks
must not appear between characters.

Use columns 75 through 80 to assign a unique name to
your object program. The compiler uses the program
name in a program directory that contains the location
of your program on disk.

If the program contains a CONSOLE or WORKSTN
device, the compiler also uses this program identification
to name the display screen format load member for the
program. The display screen format load member is
generated by RPG Il only for CONSOLE files; however,
the name is created for both CONSOLE and WORKSTN
files. This name is used by RPG II; therefore the user
must generate his own load member with this name for
WORKSTN files. For the display screen format load
member name, the compiler uses the name specified as
the value of the FMTS continuation line option. If the
FMTS continuation line option is not specified, the
compiler uses the characters specified in columns 75
through 80 of the control specifications (the program
name) and adds the characters FM to the end of the
program name. FM is added to the end of the program
name regardless of its length, and the resulting name
contains no embedded blanks.

if a cross-reference listing is to be generated for the

program, this program identification is also used t
identify the listing. ‘

Columns 54-56 2-15
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Chapter 3. File Description Specifications

File description specifications describe each file used by COLUMNS 1-2 (PAGE)

a program. One file description specifications statement

is required for each file, and a maximum of 20 files can See Common Entries in Chapter 1.
be described per program.

Write the file description specifications on the Control
and.File Description Specifications sheet (see Figure COLUMNS 3-5 (LINE)
3-1).

Charts at the end of this chapter show all possible files

that can be defined on the file description specifications

sheet (see Figure 3-20 through Figure 3-30). The charts COLUMN 6 (FORM TYPE)

are arranged by device and show the basic entries for all

possible DISK, PRINTER, CRT, KEYBORD, CONSOLE, An F must appear in column 6 to identify this line as a
WORKSTN, BSCA, and SPECIAL files. file description specifications statement.

See Common Entries in Chapter 1.
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COLUMNS 7-14 (FILENAME)
Entry Explanation

A valid
filename

Every file used in a program must
have a unigue name. The first
character must be alphabetic. The
remaining characters can be any
combination of alphabetic and numeric
characters; however, special characters
- are not allowed. Blanks cannot appear
between characters in the filename.
The filename can be from 1 to 8
characters long, and must begin
in column 7.

Use columns 7 through 14 to assign a unique name to
every file used in your program, with the following
exceptions:

« Compile-time tables and arrays do not require a
filename.

« If multiple tables or arrays are read in at preexecution
time from the same device, multiple filenames are
required.

For naming tables and arrays, see Columns 27-32 in

Chapter 4, Extension Specifications.

COLUMN 15 (FILE TYPE}

Entry Explanation

| Input file

(0] ' Output file

U Update file

C Combined file

3-2 File Description Specifications

Input Files

Input files contain records that a program uses as a
source of data. All input files must be further described
on input specifications, with the following exceptions:

« Preexecution-time tables and arrays and record
address files are described on the extension
specifications. There is, however, a method of
loading arrays using extension and input
specifications. See Chapter 14, Tables and Arrays, for
complete information.

« Input files using the device name KEYBORD are
further described on the calculation specifications
when the KEY operation code is used.

All input files must be described within the first 24
noncommented file description specifications, including
continuation statements.

Output Files

Output files contain records written or printed by a
program. All output files, except table output files, must
be further described on the output specifications. Table
output files are further described on extension
specifications.

Update Files

Update files are disk files from which a program reads a
record, updates fields in the record, and writes the
record back in the location from which it was read. The
fields to be updated in this file must be described on
the input and output specifications.

Records can be deleted from update files. The file must
be defined as delete-capable when it is built (for further
information on defining delete-capable files, see FILE
Statement in the System Support Reference Manual).

Records are deleted from files by specifying DEL in
columns 16 through 18 of the output specifications (for
further information on deleting records, see Columns
16-18 (ADD/DEL) in Chapter 9). Deleted records are
filled with hex FFs. The record is not physically removed
from the file. When a direct file load of a :
delete-capable file is executed, the entire file is
initialized to deleted records (hex FFs). (For further
information on direct file loading of delete-capable files,
see Direct Files in this chapter.)



A chained file or a demand file can be updated at detail
time, total time, or at exception output time. However,

all other disk files can be updated only at detail time or
exception output time during the same program cycle in
which the record is read.

An invalid record update operation message is issued if
the record to be updated has not previously been read
by the program, or if another record in the same file is
retrieved between the retrieval and update of the
specified record. After a record is retrieved, only one
update is allowed if the files are shared (DISP-SHR). A
second update attempt results in an error message,
without retrieving the record again.

You should use care when updating disk files in any
program that supports multiple display stations
(including MRT programs). If a file is shared by two or
more display stations in a program and if the present
record is not updated before the next read from the file,
the following error conditions can occur:

« An update can be lost. For example, if a record is
read from file X and displayed at display station 1,
then the same record is read from file X and
displayed at display station 2. The update performed
from one display station might then be destroyed by
an update performed by the other display station.

If this condition occurs and DISP-SHR was specified
for file X, a diagnostic message is issued and the
second update is not performed.

« The wrong record can be updated. For example, if a
record is read from file X and displayed at display
station 1, then a different record is read from file X
and displayed at display station 2. If display station 1
then tries to update the first record, but the program
does not reread that record, the program attempts to
update the last record read from file X. If this
condition occurs during an attempt to update an
indexed