
























































































































































































































































































































































RPG II turns on the matching record indicator (MR) when a.
match oceurs. between records of the primary file and’

secondary file(s). The indicator may be used to condition
calculation and output functions. The indicator remains on
during the complete processing of the selected record and is
turned off by RPGII after all calculations and output
specified for the record have been executed.

If there is no match between records of the primary file and
secondary file(s), the MR indicator is not turned on, and the
off condition may be used to condition calculations for
unmatched records or selection of unmatched records for
output.

- If there is more than one matching field entry for a record,
the codes M1 through M9 must be assigned to the fields in
the order of increasing significance of the match. If a
matching field in any record is defined as numerie, all fields
at that same Mn level are treated as numeric fields in the
match., If all fields at a given level are defined as
alphanumeric, the fields are compared logically.

During the matching of records of primary and secondary
files, four situations can occur:

® There is a matching primary record.

® There is a matching secondary record.

e There is an unmatched primary record.

® There is an unmatched secondary record.

Given these four possible situations, here are the rules for
the order of processing:

® Records having no designated matching fields are
processed before records having matching field
specifications, regardless of file.

®© When records match, the primary file record is
processed first.

‘e Matehing records of additional secondary files are
processed in the order of specification of the files on
form F.

© When records with matching field specifications do not
mateh, the record first in sequence according to the
matching field value is processed first, regardless of
file.

Record selection based on matching fields of one primary
file and one secondary file is illustrated in figure 13-1. The
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result is shown as a merger of the two files. Record
selection is performed according to the two-digit numeric
field values shown.

Record types not having matching field specifications are
indicated with no match values. The MR indicator is on
during processing of the shaded records. The files shown are
in ascending sequence of the mateh fields; the record
selection would be inverted if the files were in descending

~ sequence. Notice that for both files, or neither, an E must

have been entered in column 17 of form F (end of file) since
processing of the secondary file continues after the end of
the primary file has been reached.

LOOK-AHEAD FIELDS

Look-ahead extends the matching record capability by
allowing fields in the read area to be used before the record
has been selected for processing. Look-ahead cannot be
specified for chained or demand files, as records in these
files are not held in a read area before processing.

Figure 13-2 illustrates the read and process areas as record
selection in figure 13-1 is taking place. In picture 1, the
first record of each file has been read. In picture 2, the
secondary record with a matching field value of 16 has been
selected for processing. Records selected for processing and
records available for look-ahead are charted by picture
number in table 13-1. :

Look-ahead can be specified for update and combined files,
but it applies to the current record of the file only. A copy
of the current update or combined file record remains in the
read area until the end of cyele; thus, the next record is not
available for look-ahead until the next cycle.

If the secondary file in figure 13-1 were an update file, the
read and process areas would take the configurations shown
in figure 13-3. Records selected for processing and records
available for look-ahead are shown in table 13-2.

An application for look-ahead fields is shown in figure 13-4.
The job reads records from two files: a primary update file
named PRIMARY and a secondary input file named
SECONDARY. Changes for some items in the primary file
are contained in the secondary file. Thus, if a record from
the primary file matches one from the secondary file, the
information in character positions 1 through 8 of the
secondary file record is placed in positions 15 through 22 of
the primary file record. When matching does not oceur and

" a secondary record is being processed, the erroneous record

is printed out. (A primary record without a matching
secondary record is not an error condition and is written to
the update file as is.)
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MERGED FILE
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NOTE: MR INDICATOR IS5 ON DURING PROCESSING OF THE SHADED RECORDS.
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'Figure 13-1. Record Selection Based on Matching Fields
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Figure 13-2. Read and Process Areas for Records in Figure 13-1 (Sheet 1 of 2)
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Figure 13-2. Read and Process Areas for Records in Figure 13-1 (Sheet 2 of 2)
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- TABLE 13-1. RECORDS AVAILABLE FOR LOOK-AHEAD

Picture Record Being Processed Records Available
2 S1 P1 and S2
3 s2 P1 and S3
4 P1 P2 and S3
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r-é 21 VI3 a
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e = === —
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((¥])] ’
)y
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Figure 13-3. Look-Ahead With Update Files (Sheet 1 of 2)
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Figure 13-3. Look-Ahead With Update Files (Sheet 2 of 2)
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TABLE 13-2.

RECORDS AVAILABLE FOR LOOK-AHEAD WITH UPDATE FILE

Picture Record Being Processed Records Available
2 U1 P1 and Ul-
3 U2 P1 and U2
4 P1 P2 and U3

RPG CONTROL CARD AND FILE DESCRIPTION SPECIFICATIONS

G2 BRERaHON
Program

Printsd in USA.

75 76 77 78 79 80
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_ Figure 13-4. An Application for Look-Ahead Fields (Sheet 1 of 2)
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INDEXED FILE PROCESSING

Indexed files may be created (loaded) by RPG II on disk as
output files. During the file creation, RPG II accumulates
the record keys to form an index to the file. Once the file
has been loaded, records of the file may be accessed by
other RPG II programs on a random basis. RPG II might be
given the record key of a single desired record and use this
key to find the index that points to the right record. The
record then may be used as a source of input information, or
the record may be simply changed and returned to its
previous position in the disk file.

The various methods of processing an indexed file provide
great operational flexibility to the RPG II user, as keys to
the indexed file, provided by record address files, can be
changed each time the object program is executed. Con-
sider a department store billing program which is to be run
once a week. In order to bill customers on a monthly basis,
it would be convenient to index the customer file alphabeti-
cally by name and to process approximately one quarter of
the file each week. The processing limits could then have
the following configuration:

Record Address File

Lower Upper
level level
1st week AARDAL GYLLENSWAN
2nd week HAACK NYSTROM
3rd week OAKLEY TYSON
4th week UEBELE ZWELLING

Two other methods of processing an indexed file are:

® Random processing with the record key supplied in
a CHAIN operation

® Processing by ADDROUT file

Processing an indexed file with specific keys using the
CHAIN operation code allows even greater selectivity than
processing within limits. Further, while processing within
limits reduces the number of records to be handled, it still
requires sequential processing within the limits. With
CHAIN, the order of processing may be completely nonse-
anential.  This mode of processing allows retrieval of
specific unordered information in an indexed file.

As an example, suppose that certain customers in the
department store billing file had very delinquent payment
records. If the store manager had threatened legal action if
a payment were not received by a certain date, on that date
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he could examine just those delinquent aceounts by supplying
the customer names through the CHAIN operation code.

An ADDROUT file is a special type of record address file
created by sort programs. The indexed file is sorted by
some field(s) in the records, and the ADDROUT file or
binary relative record numbers is produced according to the
sorting sequence. The key fields of the sort would ordinarily
not be the same key fields that determine the order of the
index for the file.

When the sequential by key or the random method is being
used to access records of an indexed file, an entry of A in
column 66 of form F (File Addition/Unordered Output) per-
mits the addition of new records to a pre-existing file. New
records are added to the end of the data file and new index
information is added to the end of the index portion of the
file. Then at the end of object program execution, RPG II
reorganizes the entire index into ascending key sequence.
File addition is performed more efficiently if the new
records are presented in ascending key sequence.

DIRECT FILE PROCESSING

Direct access files are sequentially organized disk files that
also may be processed randomly. Records of a direct file
are assigned specific record positions on disk. Regardless of
the order in which the records are put in the file, they
always occupy specific disk addresses. A relative record
number identifies the relative position of a record within the
file.

A direct file is created in RPG Il through the CHAIN
operation code. The user supplies relative record numbers
for the records to be loaded. Before the file is loaded, the
entire disk area is cleared to blanks. Record positions
remain blank and reserved for records not available at the
time of file creation.

Records are retrieved from direct files through ADDROUT
files or with the CHAIN operation.

Because a direct file is not organized according to a known
key sequence, sequential processing of the file by key or
limits is not possible.

Records may be added to a pre-existing direct file through
an entry of A in column 66 of form F and by the execution
of CHAIN operation codes, or through the declaration of the
file as an update file processed consecutively. When CHAIN
is used, new records replace the gaps. In the latter case,
new records are added to the end of the direct file.
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GLOSSARY A

b~ The character frequently used throughout this manual to
denote a blank character )

Access Method— A way of moving data between main
storage and input/output devices

Alphabetic Characters — The 26 alphabetic EBCDIC charac-
ters and the three EBCDIC characters #, $, and @.

Alphanumeric Characters — Any of the 256 EBCDIC
characters

Alphanumeric Fields — All fields for which a decimal
positions specification has not been made in the
appropriate column of the specifications forms. Alpha-
numeric fields contain alphabetie, numeric, or special
characters

American National Standard Labels — Magnetic tape labels
conforming to conventions established by the American
National Standards Institute; also called ASCII label

Application Program — A program written for or by a user

Array Element Name -~ An array name followed by a comma
and an index. The indexed array name designates a
specific element in an array.

ASCII - American Standard Code for Information Inter-
change. The 128-character external code set used in
this RPG II compiler .

ASCII Label - See American National Standard Label.

Assemble — To prepare a machine language program from a

symbolic language program by the substitution of
absolute operation codes for symbolic operation codes
and -absolute or relocatable addresses for symbolic
addresses

Batch Processing — The technique of executing a set of
computer programs such that each is completed before
the next program of the set is started

Blocking — Two or more recordé combined into one block

Blocking Factor — The number of logical records combined
into one block or physical record o

Buffer — A temporarily reserved area of storage for use in
performing an input/output operation and into which
data is read or from which data is written; also called
‘I/0 area

Byte — Eight data bits; one éharacter

COBOL - Stands for Common Business-Oriented Language; a
business data processing language

Collate — Combining items from two or more ordered sets

into one set having a specified order not necessarily the
same as any of the original sets; contrast with merge
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Collating Sequence — Any logical sequence used to put items
of data into order

Combined File — A card file that both input and output
operations are performed on. All cards in the file are
-read, but not all cards are punched, interpreted and/or
stacker selected.

Compilation Time — The time during which the RPGII
compiler accepts source program specifications,
produces program and diagnostic listings, and generates
the object program

Compile — To prepare a machine language program from a
computer program written in another programming
language through use of the overall logic structure of
the program or by generating more than one machine
instruction for each symbolic statement, or both, as
well as performing.the function of an assembler

Console — The computer part used for communication
between the operator or maintenance personnel and the
computer

C:)ntrol Card — A punched card that contains input data or
parameters for initializing or modifying a program

Control Field — A group of record bytes used in determining
sequence in sorting or merging records

Conversion — The process of changing from one method of
data processing to another or from one data processing
system to another; also the processor of changing from
one form of representation to another; e.g., to change
from decimal representation to binary representation.

Data File -~ A collection of related data records organized in
a certain manner. For example, a payroll file or an
inventory file

Deblock — To make the first and each subsequent logical
record of a block available for processing, one record at
a time

Debug - To detect, locate, and remove mistakes from a
routine or malfunctions from a computer; also called
troubleshooting

Default Value — The choice the system makes among exclu-
sive alternatives when no explicit choice is specified by
the user

Detail Time — The part of execution time during which
operations that oceur every cycle are executed

Direct Access Storage Device— A device in which the
access time is effectively independent of the location
of the data



Direct Organization — A file organization containing, for
purposes of storage and retrieval, a relationship
between the contents of the records and their positions
in the file. Contrast with indexed organization and
sequential organization

Disk — A disk storage device

Disk Pack -~ A removable direct access storage volume
containing magnetic disks on which data is stored. Disk
packs are mounted on a disk storage drive.

Dump - To copy all or part of the contents of a storage,
usually from an internal storage .into ‘an external
storage; to process the contents or the data resulting
from the process

EBCDIC - Extended Binary Code Decimal Interchange
Code. The 256-character internal code used in this
RPG II compiler .

Execute — To carry out an instruction or group of
instructions, as in a program

Execution Time ~ The time during whieh object program
cyecles are being executed

External Subroutine — A referenced subroutine that is not
part of this RPG II source program

File — A group of related records treated as a unit

File Maintenance — To keep a file up to date. by adding,
changing, or deleting data

Fixed-Length Record — A record having the same length as
all other records with which it is logically or physically
connected. Contrast with variable-length record

Hexadecimal — Pertaining to a number system with a base
of 16; valid digits range from 0 through F, where F
represents the highest units position (15)

Index — An ordered list of the contents of a file or
document, containing keys or reference notations for
identification or location of those contents. Also, a
table used to locate the records of an indexed file

Indexed Organization — A file organization containing
records arranged in logical sequence by key. Indexes to
these keys permit random processing of individual
records. Contrast with direct organization and
sequential organization

Input/Qutput — About either input or output, or both, a
general term for equipment used to communicate with a
computer (commonly called I/0), data involved in I/O
communication, or media carrying the data for
input/output

Installation — A particular computing system, considering
the work it does and the people who manage it, operate
it, apply it to problems, service it, and use the results it
produces

Internal Subroutine — A subroutine coded in the RPG Il
language that is part of this RPG II source program

Interpret — To print on cards or to translate

Interrupt - To stop a process so that is can be resumed
I/O - See input/output

1/0 Area — Same as buffer

ITOS — The Interactive Terminal-Oriented System for
CYBER 18-20 computers

JCL - Job control language

Job — A specifie group of tasks called out as a unit of work
for a computer; a job usually includes all necessary
computer programs, linkages, files, and instructions to
the operating system. Also a collection of related
problem programs identified in the job stream by a JOB
statement. A job consists of one or more job steps.

Job Control Language — A programming language used to
code job control statements. Abbreviated as JCL

Job Control Statement — A statement in a job or job step
that is used to identify the job or describe its
requirements to the operating system

Job Step — Work associated with one processing program or
one cataloged procedure and related data

Job Stream — The sequence of operation control statements
‘and data submitted to an operating system on an input
unit activated for this purpose by the operator

K - 1024 bytes or words used in referring to storage
capacity

Key -~ One or more characters within an item of data used
to identify it or control its use

Label — An identification record for a tape or disk file

Language — A group of representations, conventions, and
rules used to convey information

Language Translator — A general term for any compiler,
assembler, or other routine that accepts statements in
one language and produces equivalent statements in
another

Library — A set of procedures, programs, routines, ete., on
a direct access storage device. Also see source library
and object library

Load — (1) To enter data or programs into storage (2) Same
as (1) using the loader

Loader — See relocatable binary loader

Main Storage — A computer's general purpose storage.
Contrast with auxiliary storage

96768710 A



Merge — To combine items from two or more similarly
ordered sets into one set that is arranged in the same
order (contrast with collate) or a program or routine
that performs this function

MFCM - Multi-Function Card Machine. Same as IBM 2560
Multi-Function Card Machine

MFCU - Multi-Function Card Unit. Same as IBM 5424
Multi-Function Card Unit

MSOS — The Mass Storage Operating System for CYBER 18
systems o

Multiprogramming — The concurrent execution of two or
more programs by a computer :

Nonstandard labels — Labels that do not conform to
American National Standard or IBM Standard label
conventions

Numerie Fields — All fields having a decimal positions
specification in the appropriate columns of the specifi-
cations forms

Object Code — Output from a compiler or assembler that is

an executable machine code or is suitable for processing -

to produce an executable machine code

Object Program — A fully compiled or assembled program
ready to be loaded into the computer. Contrast with
source program

Offline — Equipment or devices not under control of the
CPU :

Online —~ Equipment or devices under control of the CPU; a
user's ability to ineract with a computer

Operating System — Software that controls the execution
of computer programs and that may provide scheduling,
debugging, input/output control, accounting, compila-
tion, storage assignment, data management, and related
services

Operator Message — A message from the operating system
or a user program directing the operator to perform a
specific function (i.e., mounting a disk pack or inform-
ing him of specific conditions within the system, such as
an error condition)

Pack — Compressing data in a storage medium by taking
advantage of known characteristics of the data so that
the original data can be recovered (i.e., to compress
data in a storage medium by making use of bit or byte
locations that would otherwise go unused). See disk
pack '

Partition — A subdivision of main storage.
Permanent File — A disk file that is normally created for

continuing use. Contrast with scratch file and
temporary file
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Pre-Execution Time — The time during which the object
program is entering execution: after the object
program has been loaded into core memory and just
before the first program cycle is executed

Priority — A rank assigned to a job that determines its
precedence in receiving system resources

Program Library — A group of available computer programs
and routines

Prompting — A function that assists a user by requesting
him to "supply information necessary to continue
processing

Queue - A waiting line or list formed by items in a system
waiting for service (e.g., jobs to be performed), or to
arrange in, or form, a queue

Random Processing — The treatment of data with respect
to its location in external storage, and in an arbitrary
sequence governed by the input against which it is to be
processed. Contrast with consecutive processing and
sequential processing

Record — A group of related items of data that are treated
as a unit (e.g., one line of an invoice may form a record;
a complete set of such records may form a file)

Record Key — The field or fields that uniquely identify a
record in an indexed file

Relocatable Binary Loader — A program that prepares the
output of language translators for execution, It
combines separately produced object modules, resolves
symbolic cross references among them, and produces
executable code (a load module).

Reproduce — To prepare a duplicate of stored information,
especially for punched cards

Routine — A set of coded instruections arranged in proper
sequence to direct the computer to perform a desired
operation or series of operations

RPG I — Report Program Generator. A business-oriented
data processing language

Scratch File — A disk file that is created and deleted in the
same job step. Contrast with permanent file and
temporary file

Sector — A 96-word directly-addressable part of a disk
storage device

Seek — To position the access mechanism of a direct access
device at a specified location

Sequence — Items arranged according to a specified set of
rules. In sorting, a collection of records whose control
fields are in ascending or descending order according to
the collating sequence.



Sequential organization — A file organization in which
records are arranged in a physical sequence, but not
necessarily in logical sequence. Contrast with direct
organization and indexed organization

Sequential Processing — A method of treating data with
respect to its location in external storage in a sequence
governed by the logical order of the data in the file.
Contrast with consecutive processing and random
processing .

Source Program — A computer program that is written in
source language. Contrast with object program

. Source Statement — A statement writteﬁ in symbols of a
programming language

Special Characters — The 217 EBCDIC characters  not
defined as alphabetic or numeric

Spooling — Reading and writing input and output streams on
disk concurrently with job execution in a format
convenient for later processing or output operations

Storage — A device into which data can be entered and held
and from which it can be retrieved at a later time;
also, any device that can store data

Storage Protection — An arrangement for preventing access

to storage for either reading, writing, or both. Also
called memory protection

A-4

System Generation — The process of tailoring the'system to
suit a user's requirements and of including the desired
program products

Total Time — The part of execution time occurring after a
control break in which operations for the prior control
group are processed

" Unit Record Devices — Card readers, card punches, and

printers

Utility Program — A program designed to perform an
everyday task, such as copying data from one storage
device to another

Variable-Length Record~ A record having a length
independent of the length of other records with which it
is logically or physically connected. Contrast with
fixed-length record. Also, a file in which the records
are not uniform in length

Volume - That portion of a single unit of storage that is
accessible to a single read/write mechanism, such as a
disk pack. Also, a recording medium that is mounted
and demounted as a unit; e.g., a reel of magnetic tape
or a disk pack
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DEVIATIONS FROM IBM SYSTEM/3 RPG 1|

This product is designed to be nearly compatible with IBM
System/3 Model 10 RPG II. Some of the differences are due
to requirements of the operating environment; other changes
represent system improvements.

Those IBM System/3 Model 10 RPG I features that are
omitted are:

® A Telecommunications Specifications sheet is not
supported.

® The P (punched card) option is not provided for Object
Output on the Control Card Specifications sheet.

® A specification for Core Size to Execute is not
supported on the Control Card Specifications sheet.

® An Inquiry specification on the Control Card Specifi-
cations sheet is not supported.

® A Punch MFCU Zeros specification is not supported for
the Control Card Specifications sheet.

e The Nonprint Characters specification on the Control
Card Specifications sheet is not supported.

e *PRINT as a special word in the output specifications is
not provided.

Some features not applicable to current hardware
configurations are supported. This implementation provides
for the future addition of such features. An example of this
is input/output stacker select. The compiler does not
diagnose such a feature and defaults the specification to a
logical alternative.

Other differences from System/3 RPG II signify the easing
of restrictions. These features are listed in table B-1. In
this table, the term unlimited means that the feature is
limited only by the available computer memory.
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TABLE B-1. DIFFERENCES BETWEEN SYSTEM/3
AND MSOS OPTIONS

System/3 MSOS
Peature Implementation |Implementation

Number of files al- Maximum of 20 | Unlimited
lowed in one source
program
Number of demand Maximum of 15 | Unlimited
and/or chained files
allowed in one source
program
Name specified for Name must be Any name is
Label Exit SUBRxx or allowed

SRyzzz
Number of tables and | Maximum of 63 | Unlimited
arrays in one source | and only 60 may
program be compile time
Number of spread Maximum of 128 | Unlimited
card specification
lines
Device used with Device must be | Any sequen-
spread cards card reader tial input de-

: vice is valid
Format of trailer Must be un- May be un-
fields on spread packed decimal | packed deci-
cards mal, packed

decimal, or
binary

Number of AND/OR "~ | Maximum of 20 | Unlimited
lines allowed on Input

Specifications sheet

Number of char-
acters in control
fields

Number of char-
acters in matching
fields

Number of AND/OR
lines on Calculation
Specifications sheet

Number of AND/OR
lines on Output Spe-
cifications sheet

Number of digits
allowed with Y edit
code

Maximum of 144
Maximum of 144
Maximum of 7
Maximum of 20

3to6

Maximum of 256

Maximum of 256

Unlimited

Unlimited

1to15







SUMMARY OF RPG |l SPECIFICATIONS C

This appendix is provided as a brief summary of sections 3
through 10. It is intended as a quick reference for
programmers who are acquainted with RPG Il.

On any form, columns for which specifications are not listed
are to be left blank,

COMMON ENTRIES

RPG II specifications forms should be ordered in ascending
numeric sequence based on columns 1l through 5. Pages
should be arranged in the following order and numbered
accordingly:
1. Control Card Specifications (Form H)
2. File description Specifications (Form F)
3. Extension Specifications (Form E)
4. Line Counter Specifications (Form L)
5. Input Specifications (Form I)
‘6. Caleculation Specifications (Form C)
7. Output Specifications (Form O)
Columns 1-2 (Page)
Numeric page number
Columns 3-5 (Line)
Numerie line number within page

Column 6 (Form Type)

Enter an H, F, E, L, I, C, or O to indicate the
specifications form type.

Column 7 (comments)

An asterisk in this position indicates that the entire line
is commentary.

Columns 75-80 (Program Identification)

Enter any valid characters into these columns of form H
to identify the object program. If these columns are
left blank, the name RPGOBJ is assigned to the
program. Columns 75 through 80 on all other specifica-
tions lines may contain any entries.
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CONTROL CARD
SPECIFICATIONS - FORMH

Column 15 (DEBUG)
Blank DEBUG operation not used
1 DEBUG operation is used

Column 21 (Inverted Print)

Blank Domestice format
1 Foreign format
J Foreign format (leading zero remains

for zero balance)
D United Kingdom format
Column 26 (Alternate Collating Sequence)
Blank Normal collating sequence used

S Alternate collating sequence is sup-
plied at end of source program.

Column 41 (1P Forms Positioning)
Blank First 1P line to be printed only once.

1 First 1P line may be printed repeat-
edly to allow forms positioning.

Column 43 (File Translation)
Blank File translation not needed
F Input, output, update, or combined
files need translation (translation
tables at end of source program).

Column 48 (Shared 1/0)

Blank Each disk file uses a separate
input/output area

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

Column 74 (Segmented Running)

Blank The program is to be produced as a
single entity.

1 The object program is to be seg-
mented to conserve memory space.



FILE DESCRIPTION
SPECIFICATIONS - FORMF

Columns 7-14 (Filename)
Enter a unique name for each file. The filename may
be from one to eight characters long, must begin in
column 7, and must be a valid RPG II filename.

Column 15 (File Type)

1 Input

o Output

U Update

(o] Combined
D Display

Column 16 (File Designation)

Blank Display file or output file other than
chained output file

P Primary

S Secondary

C Chained

R Record Address

T Table or Array

D Demand

Column 17 (End-of-File)

Blank .Program can end before end of this
file is reached.

E Program termination not possible
before end of file on this file.

If column 17 is blank or E for all files, every record of
every input, update, and combined file is processed
before the program terminates. An E in this column
requires an I, U, or C in column 15, anda P, S, or R in
column 16. i

Column 18 (Sequence)
Blank Sequence checking not requested

A Records are to be checked for
ascending sequence.

D Records are to be checked for
descending sequence,

An entry is required here when matching fields are
used. Column 18 applies to update and combined files
and all input files except table, array, chained, demand,
and record address files.

Column 19 (File Format)

F Fixed length records

v Variable length records (EBCDIC tape
files only)

D Variable length records (ASCII tape
files only)

Columns 20-23 (Block Length)

Blank Block length equals record length.

1-9999 Multiple of record length (tape and
disk only) or record length (any
device)

Columns 24-27 (Record Length)

1-9999 Number of characters per record
18-9999 Maximum number of characters per
tape record

Column 28 (Mode of Processing)

Blank a. Not a disk file
b. Sequential by key
¢. Consecutive

L Sequential within limits

a. Random by relative record num-
ber

b. Random by key
c¢. By ADDROUT file
d. Direct file load (random load)

This eolumn applies only to disk files.

Columns 29-30 (Length of Key Field or Record Address
Field)

Blank Sequential or direct file or chained
input file accessed by relative record
‘number

1-29 Length of indexed file's record key

(entry made for indexed file or record
address file containing limits)

3 Length of ADDROUT file record
Column 31 (Record Address Type)

Blank Sequential or direct file

A Indexed file, alphanufneric key

P Indexed file, packed key

1 ADDROUT file, or processed by
ADDROUT file
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This column applies to disk files specified as input,
update, or chained output files.

Column 32 (File Organization or Additional I/O Area)

Blank

1-9

Sequential or direct file; use one
input/output area for the file

Indexed organization
ADDROUT file

Sequential or direct file; use two
input/output areas for the file

Columns 33-34 (Overflow Indicator)

Blank

0A-0G, OV

No overflow indicator is used.

Overflow indicator used to condition
records in the file

Columns 35-38 (Key Field Starting Location)

Blank
1-9999

Not an indexed file

Indexed file; record positfon in which
the key field begins

Column 39 (Extension Code)

Blank

There are no file extension or line
counter specifications for this file,

The file described on this line is a
table file, array file, or record
address file further described in
extension specifications,

The file deseribed on this line is a
printer file further described in line
counter specifications.

Columns 40-46 (De\;ice)

Enter a device code from appendixD for the
input/output unit used by the file specified in columns 7

through 14.

Column 53 (Continuation Line)

Blank
K

This is not a continuation line.

This is a continuation record.

Columns 54-59 (Continuation Lines Option)

Blank
ASCII
BUFOFF

Table or
array name
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This is not a continuation line.
ASCII tape file specified

ASCII tape input file contains a block
prefix.

Name of table or array to be refer-
enced by a user-supplied external
subroutine. Name cannot be ASCII or
BUFOFF.

Columns 60-65 (Buffer Offset Length)

Blank

0-99

Not. a continuation line having
BUFOFF as the Continuation Lines
Option

Length of the block prefix in an
ASCII tape input file that specifies
BUFOFF

Columns 54-59 (Name of Label Exit)

Blank

Valid RPG II

name

No special device named in col-
umns 40 through 46; no label exit is
required,

Name of user-supplied external sub-
routine that performs input/output
operations for this special device.

Column 66 (File Addition/Unordered Output)

Blank

A

U

No file addition or unordered output
for this file

New records are added to this pre-
existing file,

Records are to be loaded into this
new indexed file in unordered
sequence.

This position applies to sequential and indexed disk

files.

Columns 68-69 (Number of Extents)

Blank
1-50

Single volume file

Number of volumes in the file

Column 70 (Tape Rewind)

Blank

R
U
N

Rewind information is specified at
run time.

Rewind this tape at end of file.
Unload this tape at end of file.

Leave this tape at end of file

Column 70 applies only to magnetic tape files.

Columns 71-72 (File Condition)

Blank

U1-U8

File is to be processed uncondition-
ally.

File is conditioned by the specified
external indicator.

These positions apply to output files and primary and
secondary input, update, and combined files, excepting
table and array input files. A record address file may
be conditioned by an external indicator if its associated
primary or secondary file is conditioned either by the
same indicator or by no indicator.
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EXTENSION SPECIFICATIONS -
FORM E

Columns 11-18 (From Filename) )

Blank a. Compilation time table or array
" if columns 33 through 35 contain
an entry

b. Execution time table or array if
columns 33 through 35 are blank

Filename a. Pre-execution time table or
array file
b. Record address file named on
form F

Columns 19-26.(To Filename)

Blank This table or array is not output at
end of execution.,

Filename a. The output file to which the
compilation or pre-execution
time table or array is to be
written at job termination

b. The name of the file for which
the from file name record
address file controls record
selection

Columns 27-32 (Table or Array Name)

Enter the name of a table or array used in the program.
Table names start with the three characters TAB; array
names must not start with TAB. If alternating tables or
arrays are specified on this line, enter here the name of

the table or array to which the first element of the .

input record(s) belongs. Leave these columns blank if
this line describes a record address file.

Columns 33-35 (Number of Entries Per Record)

Blank Record address file or execution time
: table or array

1-999 Number of entries per record in a
compilation time or pre-execution
time table or array file

Columns 36-39 (Number of Entries Per Table or Arxfay)

Blank Record address file

1-9999 Maximum number of entries in this
table or array

Columns 40-42 (Length of Entry)
Blank Record address file

1-256 Number of characters in alpha-
. numeric table or array entry

C-4

1-15 Number of characters in nonbinary
numeric table or array entry

1-9 Number of characters in binary table
or array entry

For packed or binary tables and arrays, enter the
number of bytes of storage required to represent the
data in unpacked format.

Column 43 (Packed or Binary Field)

" Blank a. Record address file
b. Compilation time table or array

e. Pre-execution or execution time
table or array with alphanumerie
or unpacked numeric format

P Pre-execution or execution time
table or array with packed numerie
format

B Pre-execution or execution time

table or array with binary format
Column 44 (Decimal Positions)

Blank a. Record address file
b. Alphanumeric table or array
0-9 Number of positions to the right of

the decimal point in this numerie
table or array (zero if entries are

integers)
Column 45 (Sequence)
Blank a. Record address file
b. Table or array entries are un-
ordered.

" Entries have ascending sequence.
Entries have descending sequence.

This position describes the sequence of data in a table
or array. Column 45 must contain a nonblank entry if
high or low look-up is to be used.

Columns 46-57 (Alternate Table or Array)
These positions, corresponding in definitions to col-
umns 27 through 45, describe a table or array that is in
alternating format with the table or array named in
columns 27 through 32,

Columns 58-74 (Comments)

An entry in these columns is assumed by thie compiler to
be entirely commentary.
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LINE COUNTER
SPECIFICATIONS - FORM L

Columns 7-14 (Filename)

Enter the name of a printer file for which you wish to
specify a form size and overflow line.

Columns 15-17 (Line Number - Number of Lines Per Page)

12-112 Number of lines available for printing
on the printer form

Columns 18-19 (Form Length)

FL FL indicates that the previous entry
is the form length.

Columns 20-22 (Line Number - Overflow Line)
1-112 Number of the overflow line
Columns 23-24 (Overflow Line)

oL OL indicates that the previous entry
is the overflow line number.

INPUT SPECIFICATIONS -
FORM |

Entries must be made on this form for every input, update,
and combined file used in the program.

Columns 7-14 (Filename)

Blank a. Field description line

b. This line uses the previously
listed filename.

Valid RPG II

The name of the input, update, or
filename

combined file associated with this
input specifieation

Columns 15-16 (Sequence)

Blank a. Field description line
b. AND or OR line
01-99 Check for special sequence of record

types. The order of these numbers
determines the sequence,

Any two Record type sequence is not to be
alphabetic checked. An alphabetic entry is
characters required for a chained file.

Within a file, record types with an alphabetic sequence
entry must be described before record types with a
numeric sequence entry.

Column 17 (Number)

Blank Columns 15 and 16 contain alphabetic
characters or blanks.
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1 Positions 15 and 16 contain numerie
characters; only one record of this
type is present in each sequenced
group.

N Positions 15 and 16 contain numeric
characters; one or more records of
this type may be present in the
sequenced group.

Column 18 (Option)

Blank a. Columns 15 and 16 contain
alphabetic charaeters or blanks,

b. Columns 15 and 16 are numeric,
and this record type is required
in the sequence.

0 Columns 15 and 16 are numeric, and
this record type is optional in each
sequenced group,

Columns 19-20 (Record Identifying Indicator, Look-Ahead
Fields, or Spread Cards) -

Blank a. Field description line

b. No distinction need be made be-
tween this record type and the
preceding record type.

01-99 Record identifying indicator

L1-L9 Control level indicator used as a
record identifying indicator when
record type rather than control field
signals start of a new control group.

LR Last record indicator
H1-H9 Halt indicator used as a record ident-

ifying indicator when checking for a
record type that causes an error

condition
** Look-ahead fields
TR Spread card

Columns 21-41 (Record Identification Codes)
This field is divided into three identical subfields:
e Columns 21 through 27
e Columns 28 through 34
e Columns 35 through 41
An AND relationship exists between the subfields.
Columns 21-24 (Position)

.Blank A record identification code is not
specified.



1-9999 Character position of the record
identification code

Column 25 (Not)
Blank ~ Either columns 21 through 24 are

blank or the character (or zone or
digit) must be present to identify the

record.

N The character, zone, or digit must
not be present in the position being
described.

Column 26 (C/Z/D)

Blank Record identification code not
needed

C Full character comparison

zZ Zone comparison

D Digit comparison -

Column 27 (Record Identification Character)

Blank or The alphabetie, numeric, or special
any character that identifies the record.
alphanumeric Blank is a valid record identification
character character, :

Additional record identification codes are specified as
above in columns 28 through 34 and 35 through 41, as
needed. Uf more than three codes are needed to identify
a record, enter AND in columns 14 through 16 of the
next line and enter additional codes. Enter OR in
columns 14 and 15 of the next line if an OR relationship
exists between the codes.

Column 42 (Stacker Select)

Blank a. Input device is not a card reader

b. Cards automatically fall into pri-
mary stacker.

c. This card device does not have
multiple stackers.

1-4 - Stacker into which this record type is
’ stacked

This column applies only to input and combined files
assigned to card readers.

Column 43 (Packed or Binary Field)

Blank a. Record description line

b. Unpacked decimal or alpha-
numeric format field

P Packed decimal format field

B Binary format field

c-6

Columns 44-51 (Field Location)
Enter two one- to four-digit numbers to identify the
beginning of a field (From Column) and the end of a
field (To Column) in the input record. These entries are
identical for a one-position field.
Column 52 (Decimal Positions)
Blank Alphanumerie field
0-9 The number of decimal positions in
the numeric field named in posi-
tions 53 through 58 (zero for integers)
Columns 53-58 (Field Name)

These positions name the field specified in columns 43
through 52. The following entries may be made here:

o A valid RPG 1I field name

o The name of an array or array element

o The special words PAGE, PAGE], or PAGE2.
Columns 59-60 (Control Level)

Blank The field being described is not a
control field.

L1-L9 The level of the control field being
deseribed

’;‘hese columns must be blank for chained or demand
iles.

Columns 61-62 (Matching Fields)

Blank No matching is to be performed on
this input field.

M1-M9 Matching level assigned to this input

field

Columns 63-64 (Field Record Relation)

Blank No particular field-record relation-
ship

01-99 Record identifying indicator assigned
to a record type

L1-L9 Previously assigned control level indi-

: cator

MR ‘Matching record indicator

U1-Us Previously assigned external indicator

H1-H9 Previously assigned halt indicator
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The follqwing general rules apply to this entry:

e All fields without: field record relation should be
specified before fields with field record relation.

e  All fields with the same field record relation entry
should be entered on consecutive lines.

o All parts of a split control field must have the
same field record relation entry and must be
described on consecutive specification lines.

Columns 65-70 (Field Indicators)

Blank Field examination is not required.
01-99 Field indicator
H1-H9 Halt indicator (when checking for an

error condition in the field data)

When indicators are specified in these positions, RPG II
makes appropriate settings when the field is input.
When the field is numeric, indicators are specified for
positive, negative, and zero conditions in columns 65
and 66, 67 and 68, and 69 and 70, respectively. One,
two, or three indicators may be specified, but only the
indicator that reflects the result of the test is set on;
other specified indicators are set off. An alphanumeric
field may only be tested for all blanks (ecolumns 69
through 70).

CALCULATION SPECIFICATIONS -
FORM C

Columns 7-8 (Control Level)
Blank Operation done at detail time

Lo Calculation is performed at total
time (LO is always on).

L1-L9 Calculation operation is done at total
time when the appropriate control
break occurs or the specified indi-
cator is set on.

LR Calculation operation is done after
the last record has been processed or
after LR has been set on.

SR Calculation operation is part of a
subroutine.

Calculation specifications must be ordered by the
sequence listed above. AN or OR may be entered in
these positions to indicate that indieators (columns 9-
17) on the line are in an AND or OR relationship with
indicators on the preceding line.

Columns 9-17 (Indicators)

Enter one, two, or three indicators. Any RPGII
indicators except 1P and L0 can be used. Columns 9,
12, and 15 may contain blank or N. An AND
relationship exists between indicators on a line. Addi-
tional lines may be used containing indicators in
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columns 9 through 17 that are in an AND or OR
relationship with those on the first line by entering
AND or OR in columns 7 and 8.

Columns 18-27 (Factor 1) and Columns 33-42 (Factor 2)

Factor 1 and Factor 2 may contain the following en-
tries:

e Previously defined field name
e Alphanumeric or numerie literal

e Array element name, or name of a table, array, or
subroutine

e Date field name (UDATE, UMONTH, UDAY,
UYEAR)

e Special name (PAGE, PAGEL, or PAGE2)

e Label for a TAG, BEGSR, or ENDSR operation
(factor 1 only) or a label for a GOTO or EXSR
operation (factor 2 only)

e Filename (first six characters) for a CHAIN,
DEBUG, DSPLY, READ, SETLL, or FORCE opera-
tion (factor 2 only)

Columns 28-32 (Operation) X

Enter an operation code (appendix D), left-justified.

Columns 43-48 (Result Field)

Enter the name of the field, table, array, or array

element that holds the result of the operation specified

in positions 28 through 32. If the field named in Result

Field has not been previously defined in extension,

input, or preceding calculation specifications, it should

be defined now by entries in positions 49 through 52 of
this line.
Columns 49-51 {(Field Length)

Blank Result field is defined elsewhere.

1-256 Result field length (right-justified)

The maximum length of a numeric field is 15 digits; the

maximum length of an alphanumeric field is 256

characters.

Column 52 (Decimal Positions)

Blank Result field designated elsewhere or
alphanumerie result field

0-9 Number of decimal places in a
numeric result field

Column 53 (Half Adjust)
Blank Do not half adjust the result field.
H Half adjust the result field.

Half adjusting may be specified only with arithmetic
operations.
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Columns 54-59 (Resulting Indicators)

Enter any of the following indicators: 01 through 99, H1
through H9, L1 through L9, LR, OA through OG, and
OV. Columns 54 and 59 are used:

o To test the value of the result field after an
arithmetic operation. Enter up to three indicators

to test for a positive result (columns 54 and 55), a

negative result (columns 56 and 57), or a result of
zero (columns 58 and 59).

o To check the outcome of a CHAIN, LOKUP,
COMP, TESTB, or TESTZ operation.

With the CHAIN operation, an indicator specified
in columns 54 and 55 is set on if the record is not
found. With the LOKUP operation, up to three
indicators are specified to indicate that factor 2 is
high (columns 54 and 55), low (columns 56 and 57),
or equal (columns 58 and 59). For the COMP
operation, up to three indicators are specified to
indicate that factor 1 is greater than (columns 54
and 55), less than (columns 56 and 57), or equal to
(columns 58 and 59) factor 2,

With the TESTB operation, resulting indicators have the
following meanings:

e Positions 54 and 55: An indicator in these positions
- is turned on if each bit specified in factor 2 is off
in the result field.

e Positions 56 and 57: An indicator in these positions
- is turned on if two or more bits were tested and of
mixed status (some bits on and some bits off).

o Positions 58 and 59: An indicator in these positions
is turned on if each bit specified in factor 2 is on in
the Result Field.

With the TESTZ operation, resulting indicators reflect
the zone of the leftmost character in the result field, as
follows:

o Positions 54 and 55: Turned on by the zone portion
of the characters & and A through L,

o Positions 56 and 57: Turned on by the zéne portion
of the characters (right bracket), - (minus sign or
hyphen), and J through R

o Positions 58-59: Turned on by the zone portion of
any other charagcter

e To specify up to three indicators to SETON or
SETOF,

o To indicate end-of-file for the READ operation
code. An indicator specified in columns 58 and 59
is set on if an end-of-file condition is reached
through a READ operation. Once end-of-file is
reached, a halt occurs after each read operation if
no indicator is entered.

Columns 60-74 (Comments)

The compiler treates entries in these columns as
comments and produces them with the program listing.

OUTPUT SPECIFICATIONS -
FORM O

Columns 7-14 (Filename)

Enter a valid RPG II filename for each output, update,
and combined file used by the program. Each filename
need be specified only once, on the first line deseribing
that file.

Columns 14-16 (And/Or Relationships)
Enter AND in positions 14 through 16 or OR in
positions 14 and 15 if output records are in an AND or
OR relationship.

Column 15 (Type)

Blank Field description

H Heading record description
D ) Detail record description

T Total record description

E Exception record description

Columns 16-18 (Add a Record)

Enter ADD in these columns if the record is to be added
to an input, update, or output disk file, An A must also
be encoded in position 66 of the File Description
Specifications sheet for the file to which a record is
added.

Column 16 (Stacker Select/Fetch Overflow)
Blank a. Use standard ovérflow routine

for this printer file."

b. Use the predetermined stacker
on this card device,

c. This card device does not have
multiple stackers.

d. This is neither a printer nor a
card file.

e. Field description line

1-4 Indicates the stacker in which to
place records

F Fetch overflow (printer files only):
Only combined or output files may be stacker selected
on form O. Output stacker selection overrides a
specification for input stacker selection.

Columns 17-22 (Space/Skip)
If these columns are blank, single spacing occurs after
each line is printed. Spacing and skipping are not
allowed on the printer keyboard.

Columns 17-18 (Space)
Enter a number (0 through 3) to specify how many lines

to skip before (column 17) and after (column 18) a line
is printed.
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Columns 19-22 (Skip)

Blank No skipping
01-99 Lines 1-99
A0-A9 Lines 100-109
B0-B2 Lines 110-112

Enter one of the two-character specifications listed
above to indicate where the current line will be printed.
All lines between are bypassed. A skip before printing
is specified in columns 19 and 20, a skip after in
columns 21 and 22. If the skip line number is less than
the current line number, a skip to a new page occurs.

Columns 23-31 (Output Indicators)

Enter one to three indicators to condition the output
record. Any RPG II indicators may be specified. An N
may be entered in columns 23, 26, and 29 to indicate
negative conditioning. An AND relationship exists
between indicators on a line. Additional lines of
indicators in an AND or OR relationship may be used by
entering AND in columns 14 through 16 or OR in
columns 14 and 15 of each additional line,

Columns 32-37 (Field Name)

Enter one of the following to name every field written
out:

® Any previously defined field name

e The special words PAGE, PAGEl, PAGE2,
*PLACE, UDATE, UDAY, UMONTH, and UYEAR

e A previously defined table name, array name, or
array element

These positions must be blank if a constant is entered
on positions 45 through 70 of the line. If an entry is
made in the Field Name column, positions 7 through 22
must be blank.

Column 38 (Edit Codes)

Enter an edit code to accomplish:
e  Suppression of leading zeros for a numeric field

e Omission of a sign from the low-order position of a
numeric field

® Punctuation of a numeric field without having to
- generate an edit word

A table summarizing the edit codes that can be entered
in column 38 is found in appendix D.

Column 39 (Blank After)

Blank a. Record deseription line

b, Field is not reset after being
written out.

96768710 A

B Field is reset to blanks (if alpha-
numeric); or zeros (if numeric) after
being output.

This column must be blank for look-ahead and update

‘fields. If Field Name is a table name, the last table

element retrieved is reset.

Columns 40-43 (End Position in Output Record)

Positions 40 through 43 indicate the location in the
output record of the field or constant being written out.
Enter the number of the position occupied by the
rightmost character of the output field. The End
Position entry must not be greater than the record
length,

Column 44 (Packed or Binary Field)

Blank a. Record description line

b. Field has unpacked numeric or
alphanumerie format.

)4 Field has packed numeric format. -
B Field has binary format.
Packed and binary fields may be written to tape or disk

but should not be printed. Position 44 must be blank
with *PLACE fields. :

Columns 45-70 (Constant or Edit Word)

Constant

o Field Name (positions 32 through 37) must be
blank,

e A constant is enclosed in apostrophes. Enter
the leading apostrophe in position 45.

e An apostrophe is represented in a constant by
two apostrophes.

o Up to 24 characters of constant information
may be placed in one line. Additional lines
may be used, but each line must be treated as
a separate line of constants. The end position
of each line must appear in positions 40
through 43.

Edit Word

Enter any edit word to specify editing of numeric
fields. Edit words must be enclosed by apos-
trophes. Constants are allowed within edit words.
Edit words are not used with edit codes. However,
when edit codes 1 through 4, A through D, and J
through M are used, positions 45 through 47 may
contain "™ (to denote asterisk fill) or '$' (to denote
a floating dollar sign).
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RPG Il REFERENCE TABLES

TABLE D-1. OPERATION CODES

Operation
Type of . . Code . i Result | Half Resulting
Operation Function of Operation (Columns Indicators | Factor 1| Factor 2 Field |Adjust | Indicators
28-32)
Add Factor 2 to Factor 1. ADD R
Clear Result Field and add Z-ADD (0]
Factor 2.
Subtract Factor 2 from SUB (o} R R R (o] (0]
Factor 1.
Clear Result Field and sub- Z-SUB o B R R (0] (o]
tract Factor 2. :
Arithmetic 1y 1110 Factor 1 by Factor 2. [MULT o
Operations Py y '
Divide Factor 1 by Factor 2. |DIV
Move remainder of preceding |MVR
division to Result Field.
Sum elements of an array and |XFOOT 0 B R R (o] (o]
put sum in Result Field.
Derive the square root of SQRT (o] B R R B 0
Factor 2.
Move Factor 2 into Result MOVE (o] B R R B (o]
Field, right-justified.
Move Move Factor 2 into Result MOVEL (o] B R R B B
Operations |Field, left-justified.
Move Factor 2 array into MOVEA o B R R B B
Result Field, left-justified.
Move low zone of Factor 2 MLLZO (o] B R R B B
to low zone of Result Field.
Move high zone of Factor 2 MHHZO 0 B R R B B
Move Zone to high zone of Result Field.
Operations Move low zone of Factor 2 MLHZO (o} B R R B B
to high zone of Result Field.
Move high zone of Factor 2 MHLZO 0 B R R B B
to low zone of Result Field.
Compare Compare Factor 1 to Factor 2.{ COMP R R B
%’elgtiz:;e Identify the zone in the left- | TESTZ R B
z most position of the Result i
Operations Field.
O = Optional
R = Required
B = Blank
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TABLE D-1. OPERATION CODES (Continued)

Operation :
Type of : . Code " Result|{ Half Resulting
Operation Function of Operation (Columns Indicators | Factor 1| Factor 2 Field | Adjust | Indicators
. 28-32)
Set on specified bits. BITON o B R R B B
| Binary
Field Set off specified bits. BITOF (o] B R R B B
Operations
Test specified bits. TESTB - (o] B R R B R
Set one, two, or three SETON (o] B B B B R
Setting specific indicators on.
Indicators | get one, two, or three SETOF ) B B B B R
specific indicators off.
Branch to another RPG I GOTO (0] B R B B B
calculation specification
Branching | line.
within :
RPG I Identify the name in Factor 1 { TAG B R B B B B
as a destination label to :
which GOTO may branch,
Lookup Table lookup. LOKUP o R R (0] B R
Operations |  .ov 1ookup. LOKUP 0 R R B B B
Beginning of the subroutine. | BEGSR B R B B B B
Internal End of the subroutine. ENDSR B o B B B B
Subroutines
Call to execute the subrou- EXSR (o) B R B B B
tine.
Call to execute the subrou- EXIT o B R B B B
External tine.
Subroutines Define argument for exter- RLABL B B B R B B
nal subroutine,
Foreing record to be read FORCE (o] B R B B B
next :
Forcing output printing EXCPT (o] B B
A field is printed on the con- | DSPLY (o] (o] R B B
sole device and/or data is
entered via the console de-
vice into a field.
Program A record is read from a READ o B R B B o
Control demand file.
A record is read from or CHAIN (o] R R B B o
written to a disk file.
Sets lower limits for in- SETLL .0 R R B B B
dexed files being processed
within limits
Debug Aid in finding programming DEBUG (o] o R o B B
Function errors '
O = Optional
R = Required T Columns 7 and 8 must have an SR entry for all internal subroutine lines.
B = Blank
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TABLE D-1. OPERATION CODES (Contd)

Operation

Type of . R Code . Result | Half Resulting

Operation Function of Operation (Columns Indicators { Factor 1| Factor 2 Field | Adjust | Indicators
28-32)
Debug Aid in finding programming DEBUG o o R o B B
Function errors
Time Get time of day TIME o B B R B B
‘0O = Optional
R = Required
B = Blank
TABLE D-2. SUMMARY OF PROGRAM INDICATORS
. Where Where

Indicator Defined Used Turned On Turned Off Notes

Field Input Calculation Speeci~- By Blank or Zero (or |Before this field Turning these indica-

Indicators Specifications | fications sheet, Indi~ |Plus or Minus) in status is to be tested |tors on or off can

01-99 sheet cators column. specified field the next time also be accomplished

Output Specifica- by using the SETON
tions sheet, Output and SETOF operation
Indicators column codes.

H1-H9 Input Calculation Specifi- {Whenever the Internally, at the Turning these indicators
Specifications | cations sheet, Indi- |specified field end of the detail on or off can also be
sheet cators column; status or record cycle accomplished by using

Output Specifica- identification the SETUP and SETOF
tions sheet, Qutput condition is satisfied operation codes.
Indicators eolumn

LR Internal Calculation Specifi- |After the last At the beginning of |Turning these indicators
cations sheet, record of the last - ]object program exe- [on can also be accom-
Control Level input file has been cution plished by using SETON
column; Output processed operation codes. All
Specifications sheet, control level indicators
Output Indicators (L1-L9) are also turned
column on when LR is turned

on internally.

L0 Internal Calculation Specifi- | At the beginning Never turned off Cannot be SETON or

cations sheet, Con- | of object program by RPG II SETOF.
trol Level column; execution

Output Specifica~

cations sheet, Output

Indicators ecolumn

Control level | Input Calculation Speci- When the value in a | At the end of the Turning these indica-

indicators Specifications | fications sheet, control field changes. | following detail tors on or off can also
L1-L9 sheet Control Level or All lower level indi- |cycle be accomplished by
Indicators column; cators are also using the SETON and
Output Specifica- turned on. SETOF operation codes.
tions sheet, Output .
Indicators column

MR Internal Calculation Speci- When the matching | When all total
fications sheet, fields of a secondary | calculations and
Indicators eolumn; file match the output are completed
Output Specifica- matching fields of for the last record
tions sheet, Output | the primary file of the matching
Indicators column group

1P Internal Output Specifica- At the beginning of | Before the first
tions sheet, Output ] object program detail record is
Indicators column execution read

96768710 A D-3




TABLE D-2.

SUMMARY OF PROGRAM INDICATORS (Contd)

Where

Where

Indicator Defined Used Turned On Turned Off Notes
Resulting Calculation Calculation Speci- For 01-99, the next | Turning these indicators
Indicators Specifications | fications sheet, time the same indi~ | on or off can also be
01-99 or sheet Indicators column; cator is a resulting | accomplished by using
H1-H9 Output Specifica- indicator and the the SETON and SETOF

tion sheet, Output specified condition operation codes. Indi-
Indicators column is not met, cators 01-99 and H1-H9
With By a positive {or are the commonly used
arithmetic negative or zero) resulting indicators.
operations balance in field However, L1-L9, LR,
Plus : and previously defined
Minus indicators (0A-0G and
Zero 0V) are also acceptable
to the compiler.
With COMP For H1-H9, intern-
. ally, at the end of
High If Factor 1 > Y ot
g Factor 2; the detail eycle
Low If Factor 1 <
Factor 2;
Equal If Factor 1 =
Factor 2
With LOKUP
High If table >
Factor 1;
Low If table <
Factor 1;
Equal If table =
Factor 1
With TESTZ If a C zone or & is
Hieh present; if a D zone
g or minus sign is pres-
Low ent; if a C or D zone
Equal is not present
With CHAIN By a no record found
(random condition
processing)
Columns 54-55
With READ By end-of-file on the
Columns 58-59 demand file
OA-0G, OV  |File Calculation Speci- When the destination | At the end of the Turning these indicators
Description fications sheet, of a space, skip, or | detail cycle on or off can also be
Specifications | Indicators column; print operation falls accomplished by using
sheet Output Specifica- within the overflow the SETON and SETOF
tion sheet, Output area operation codes.
Indicators column
Record Input Calculation Speci- When the specified Before the next Turning these indicators
Identifying Specifications | fication sheet, record has been read | record is read dur- | on or off can also be
Indicator sheet Indicators column; and before total cal- | ing the next cycle. accomplished by using
01-99 Output Specifica- culations are exe- the SETON and SETOF
tion sheet, Output cuted operation codes.
Indicators column
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TABLE D-3. VALID INDICATORS

File
Deseription Input Form Calculations Form OFUtPUt
Form orm
File Field , Control  |Condi- Condi-
Indicators | Overflow!Condi- |RecordID [Control | Record |Field Level tioning | Resulting| tioning
Indicator | tioning  |Indicator |Level Relation [Indicator| Indicator |Indicator|Indicator | Indicator
(Columns | (Columns | (Columns |(Columns | (Columns [(Columns| (Columns {(Columns| (Columns | (Columns
33-34) 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 x?2
MR x3 X X
0A-0G, 0V | X X X x4
LO X X
L1-L9 X X x3 X X X X
LR X X X X X
U1-Us x° X X X
X = Indicator valid in these columns
1. Invalid for look-ahead fields
2. Valid only for heading and detail lines
3. Invalid for mateh field or control field specification
4. Cannot condition an exception record, but may condition fields of an exception record
5. Invalid for table input files
D-5
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TABLE D-4. EDIT CODES

1
. . Sign:for Zero Balance Zero
Edit Commas Decimal | yeoative Value - Suppress
Code Point Domestic or Foreign (I) Foreign (3)
NoSign] CR | - United Kingdom ign gn

1 Yes Yes 000r0 ,000r0 0,00 or 0 Yes
2 Yes Yes X Blanks Blanks Blanks Yes
3 No Yes X 00o0r0 ,000r 0 0,00 or 0 Yes
4 No Yes X Blanks Blanks Blanks Yes
A Yes Yes X 000r0 ,000r0 0,00 or 0 Yes
B Yes Yes X Blanks Blanks Blanks Yes
(o] No Yes X 00or0 ,000r 0 0,00 or 0 Yes
D No Yes X Blanks Blanks Blanks Yes
J Yes Yes X 00or0 ,000r 0 0,00 or 0 Yes
K Yes Yes b Blanks Blanks Blanks Yes
L No Yes X .00 or0 ,000r 0 0,00 or 0 Yes
M No Yes X Blanks Blanks Blanks Yes
x2 No No No
Y No No Yes®
Z No No Yes

1. Zero balances for foreign formats are written in two ways, depending upon the entry of I or J in column 21 of the Con-
trol Card Specifications sheet.

2. The only editing performed with the X code is the insertion of two blank characters in front of each element of an
array.

3. The leftmost zero only is suppressed. The source field can be up to 15 digits. Slash characters are inserted between
every two characters. If the length of the field is an odd number of characters, a single digit follows the rightmost
slash. For example, source fields having three, four, and five digits have the following edited patterns:

nn/n
nn/nn
nn/nn/n

D-6
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TABLE D-5. NORMAL COLLATING SEQUENCE AND HEXADECIMAL
EQUIVALENTS OF CHARACTERS

Sommtite | Cnemcter | Hpwdeim | Cobatie | Cnaraoter | Meradecima
1 Blank 40 33 F cé6
2 ¢ 4A 34 G cT
3 . 4B 35 H. cs
4 4C 36 1 c9
5 ( 4D 37 DO
6 + 4B 38 J D1
7 4P 39 K D2
8 & 50 40 L D3
9 5A 4 M D4
10 $ - 5B 42 N DS
11 . 5C 43 o D6
12 ) 5D 44 P D7
13 ;. 5B 45 Q D8
14 SF 46 R D9
15 - (minus) 60 47 s E2
16 /- 61 48 T E3
17 , 6B 49 U E4
18 % 6C 50 v E5
19 _ (underscore) 6D 51 w E6
20 6E 52 X E7
21 ? 6F 53 Y . E8
22 : 7A 54 z E9
23 # B 55 0 FO
24 Q 7C 56 1 F1
25 ' D 57 2 F2
26 = TE 58 3 F3
27 " TF 59 4 F4
28 A c1 60 5 F5

< 29 B c2 61 6 F6
30 c c3 62 7 F7
31 D c4 63 8 F8
32 E cs 64 9 F9
96768710 A D-7



TABLE D-6.

PRINTABLE CHARACTERS GROUPED

BY EQUAL ZONES

TABLE D-6. PRINTABLE CHARACTERS GROUPED

BY EQUAL ZONES (Contd)

Group

Character

Group Character

¢

— o A

,lv- ~ Y —

blank

VRN BWND O

, (comma)
%

_ (underscore)

>
?

3
Q
' (apostrophe)

L

~ZQHMEOQE>R

- (minus)

TABLE D-7. PRINTABLE CHARACTERS GROUPED

BY EQUAL DIGITS

Group Character
blank
_ &
1 - (minus)
0 (zero)

D-8

NHHUE<AI® | HOTOZI N

m|lo<Zm | QR0 | w-HrQ |  voXD | =P

~>
g

7 O (letter O)

NXTQ | 0F
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TABLE D-7. PRINTABLE CHARACTERS GROUPED

BY EQUAL DIGITS (Contd)

Group Character

H

9 ¥
8
1

10 5
9
¢

11 |

12 , (comma)
¢
<
L

13 %
@

. (
14 — (underscore)
! (apostrophe)

+

15 >
|

16 >
n
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The 1963 American Standard Code for Information Interchange (ASCII) is used by MSOS. ASCII code uses

eight: bits: bit 8, which is always zero, is omitted in the table below. Bits 1 through 4 contain the low-order four
bits of code for the character in that row. Bits 5 through 7 contain the high-order three bits of the code for the
character in that column. The code is given in ascending sequence.

TABLE D-8. ASCH CHARACTER SET

D-10

S?y?n%gl Config:;,ation He;:?ne::r:al ‘ Meaning
NULL 000 0000 0 Null/idle
SOM 000 0001 1 Start of message
EOA 000 0010 2 End of address
EOM 000 0011 3 End of message
EOT 000 0100 4 End of transmission
WRU 000 0101 5 Who are you
RU 000 0110 6 ‘Are you
BELL 000 0111 7 Audible signal
FEo 000 1000 8 Format effector
HT/SK - 000 1001 9 Horizontal tab skip (punched card)
LF 000 1010 A Line feed
VoA 000 1011 B Vertical tabulation
FF 000 1100 (o] Form feed
CR 000 1101 D Carriage return
SO 000 1110 E Shift out
SI 000 1111 F Shift in
DC, 001 0000 10 Device control/data link escape
DCl 001 0001 11
DC2 001 0010 12 Device controls
DC3 001 0011 Tt ) 13 _
DC 4 (STOP) 001 0100 14 Device control/stop
ERR 001 0101 15 Error
SYNC 001 0110 16 Synchronous idle
LEM 001 0111 17 ' Logical end of media
S0 001 1000 18
S1 001 1001 19
S2 001 1010 1A
S3 001 1011 18 Information separators
S4 001 1100 1C
85 001 1101 i 1D
S6 001 1110 1E
S, 001 1111 1F
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TABLE D-8. ASCII CHARACTER SET (Contd)

o e e [ ooss [ o | om0 e T e | g T oo [ SE
(A:odes Array | Array Punches | Punches Maé Tape Codes | Array Array Punches | Punches Maé Tape
2()l 6 Space | Space | No Punch [ No Punch 208 4016 Q Q 0-8-7 8-4 37
21 11-8-2 12-8-7 52 41 A A 12-1 12-1 61
22 " " 8-7 8-7 17 42 B B 12-2 12-2 62
23 # # 12-8-7 8-3 77 43 C C 12-3 12-3 63
24 $ $ 11-8-3 11-8-3 53 44 D D 12-4 12-4 64
25 % % 0-8-5 0-8-4 35 45 E E 12-5 12-5 - 65
26 & & 8-2 12 00 (35) 46 F F 12-6 12-6 66
27 ' ' 8-4 8-5 14 47 G G 12-7 12-7 67
28 ( ( 0-8-4 12-8-5 34 48 H H 12-8 12-8 70
29 ) ) 12-8-4 11-8-5 74 49 1 1 12-9 12-9 71
2A * * 11-8-4 11-8-4 54 - 4A J J - 11-1 11-1 41
2B + + 12 12-8-6 60 4B K K 11-2 11-2 42
2C , , 0-8-3 0-8-3 33 4C L L 11-3 11-3 43
2D - - 11 11 40 4D M M 11-4 11-4 44
2E . . 12-8-3 12-8-3 73 4E N N 11-5 11-5 45
2F / / 0-1 0-1 21 ' 4F (o} o 11-6 11-6 46
30 0 0 0 0 12 50 P p 11-7 11-7 47
31 1 1 1 1 01 51 Q Q 11-8 11-8 50
32 2 2 2 2 02 52 R R 11-9 11-9 51
33 3 3 3 3 03 53 S S 0-2 0-2 22
34 4 4 4 4 04 54 T T 0-3 0-3 23
35 5 5 5 5 05 55 U U 0-4 0-4 24
36 6 6 6 6 06 56 A v 0-5 0-5 25
37 7 7 7 7 07 57 w w 0-6 0-6 26
38 8 8 8 8 10 58 X X 0-7 0-7 27
39 9 9 9 9 11 59 Y Y 0-8 0-8 30
3A 8-5 8-2 15 5A Z Z 0-9 0-9 31
3B H 5 11-8-6 11-8-6 56 © 5B 12-8-5 12-8-2 75
3C 12-8-6 12-8-4 76 5C 0-8-2 0-8-2 16
3D = = 8-3 8-6 13 5D 11-8-5 11-8-2 55
3E 8-6 0-8-6 16 S5E 11-8-7 11-8-7 57
3F H ? 12-8-2 0-8-7 72 SF 0-8-6 0-8-5 32

1.

4.

Refer to note 2.

Refer to note 4.
The 171x-2 teletypewriter (TTY) array is the ASCII 68, 64 character subset. This array is the same as used on the 171x-3
devices which receive from a 1774.

To operate in 026 punched card mode, ASCII 63 options are selected. To operate in 029 punched card mode, ASCII 68
options are selected. These options are assembly-time options for each driver affected.

The CDC Standard 1.10.003 is supported by an assembly option. For CDC ASCII mode of operation, the card punches
12-8-2 and 12-0 are stored internally as 7B. The card punches 11-8-2 and 11-0 are stored internally as 7D. For line
printer operations, the internal codes 7B and 7D are converted to 5B and 5D to allow printing the hardware compatible
graphic characters [ (left bracket) and 1 (right bracket).

Since 173x magnetic tape controllers do not provide any code conversion, BCD code 00 is illegal and causes a noise rec-
ord or BCD code 35 is substituted for the illegal 00 code to prevent tape errors.

On tape write operations the ASCII codes 256 (%) and 26,6 (&) are written as BCD 358.

On tape read operations the BCD code 35g is always translated to an ASCII $25 (%).
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TABLE D-9.

DEVICE CODES, RECORD LENGTHS, AND BLOCK LENGTHS

Device Logical Maximum Maximum
Mnemonic Unit Record Length Block Length
DISK 8 8191 9999
CRTT77 4 80 80
TAPEO 6 8191 9999
TAPE1 16 8191 9999
TAPE?2 17 8191 9999
PRINT84 12 131 131
READO1 10 80 80
MFCM1 10 80 80
MFCM2 10 80 80
DISK40 8 8191 9999
DISK45 8 8191 9999
MFCU1 10 80 80
MFCU2 10 80 80
PRINTER 12 131 131
PRINTR2 12 131 131
CONSOLE 4 80 80
TAPE 6 8191 9999
READER 10 80 80
READ42 10 80 80
PUNCH 11 80 80
SPECIAL 8191 9999
BLANK t 8191 9999

Tln batch mode the standard input/output unit is used. In terminal mode the user terminal is

employed.
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TABLE D-10.

CODING SHEET (CYBER 18 GRAPHICS)

ASCIHl TO EBCDIC TRANSLATION TABLE AND ALTERNATE COLLATING SEQUENCE

96768710 A

Replaced Replaced
CYBER 18 ASCII By/Takes CYBER 18 ASCII By/Takes
Code Graphic Entry Place of Code Graphic Entry Place of
00000000 Null 00 00111000 8 38 F8
00000001 SDM 01 00111001 9 39 F9
00000010 STX 02 00111010 : 3A TA
00000011 ETX 03 00111011 H 3B 5E
00000100 EOT 04 00111100 < 3C 4C
00000101 ENQ 05 00111101 = 3D 7E
00000110 ACK 06 00111110 > " 3E 6E
00000111 BEL 07 00111111 ? 3F 6F
00001000 BS 08 01000000 @ 40 17C
00001001 HT 09 01000001 A 41 Cl
00001010 LF 0A 01000010 B 42 C2
00001011 VT 0B 01000011 C 43 C3
00001100 FF oC 01000100 D 44 C4
00001101 CR oD 01000101 E 45 C5
00001110 SO OE 01000110 F 46 C6
00001111 SI OF 01000111 G 47 (01
00010000 DLE 10 01001000 H 48 cs
00010001 DC1 11 01001001 I 49 C9
00010010 DC2 12 01001010 Jd 4A D1
00010011 DC3 13 01001011 - K 4B D2
00010100 DC4 14 01001100 L 4C D3
00010101 ANK 15 01001101 M 4D D4
00010110 SYN 16 01001110 N 4E D5
00010111 ETB 17 01001111 (o) 4F D6
00011000 CAN 18 01010000 P 50 D7
00011001 EM 19 01010001 Q 51 D8
00011010 SUB 1A 01010010 R 52 D9
00011011 ESC 1B 01010011 S 53 E2
00011100 FS 1C 01010100 T 54 E3
00011101 GS 1D 01010101 U 55 E4
00011110 RS 1E 01010110 v 56 E5
00011111 us 1F 01010111 w 57 E6
00100000 Blank 20 40 01011000 X 58 E7
00100001 ! 21 5A 01011001 Y 59 E8
00100010 " 22 TF 01011010 Z 5A E9
00100011 # 23 7B 01011011 [ ¢ 5B 4A
00100100 $ 24 5B 01011100 \" 5C 5F
00100101 % 25 6C 01011101 ] 5D 27
00100110 & 26 50 01011110 A 5E 4F
00100111 ! 27 7D 01011111 — 5F 6D
00101000 ( 28 4D 01100000 ~ 60 2D
00101001 ) 29 5D 01100001 a 61 2F
00101010 * 2A 5C 01100010 b 62
00101011 + 2B 4E 01100011 c 63
00101100 , 2C 6B 01100100 d 64
00101101 - 2D 60 01100101 e 65
00101110 . 2E 4B 01100110 f 66
00101111 / 2F 61 01100111 g 67
00110000 0 30 F0 01101000 h 68
00110001 1 31 F1 01101001 i 69
00110010 2 32 F2 01101010 j 6A
00110011 3 33 F3 01101011 k 6B 2C
00110100 4 34 F4 01101100 1 6C 25
00110101 5 35 F5 01101101 m 6D 3B
00110110 6 36 F6 01101110 n 6E 3E
00110111 7 37 F7 01101111 o, 6F 3F
NOTE: Blank entries indicate that the code is not changed.




TABLE D-10.

ASCH TO EBCDIC TRANSLATION TABLE AND ALTERNATE COLLATING SEQUENCE
CODING SHEET (CYBER 18 GRAPHICS) (Contd)

Replaced Replaced
CYBER 18 ASCH By/Takes CYBER 18 ASCIl By/Takes
Code Graphice Entry Place of Code Graphic Entry Place of
01110000 p 70 10101001 A9
01110001 q n 10101010 AA
01110010 r 72 10101011 AB
01110011 s 13 10101100 AC
01110100 t 74 10101101 AD
01110101 u 75 10101110 AE
01110110 v 6 10101111 AF
01110111 w 7 10110000 B0
01111000 X 78 10110001 Bl
01111001 y 79 10110010 B2
01111010 z 7A 3A 10110011 B3
01111011 82 7B Co 10110100 B4
01111100 : C 20 10110101 B5
01111101 - )] DO. 10110110 B6
01111110 ~ 7E 3D 10110111 B7
01111111 Delete (3 22 10111000 B8
10000000 80 10111001 B9
10000001 81 10111010 BA
10000010 82 10111011 BB
10000011 83 10111100 BC
10000100 84 10111101 BD
'1 10000101 85 10111110 BE
10000110 86 10111111 BF
10000111 87 11000000 Cco 23
10001000 88 11000001 C1 41
10001001 89 11000010 Cc2 42
10001010 8A 11000011 Cc3 43
10001011 8B 11000100 C4 44
10001100 8C 11000101 C5 45
10001101 8D 11000110 (o] ] 46
10001110 8E 11000111 C7 47
10001111 8F 11001000 cs 48
10010000 90 11001001 Cc9 49
10010001 91 11001010 CA
10010010 92 11001011 CB
10010011 93 11001100 CcC
10010100 94 11001101 CD
10010101 95 11001110 CE
10010110 - 96 11001111 CF
10010111 97 11010000 DO 29
10011000 98 11010001 D1 24
10011001 99 11010010 D2 2E
10011010 9A 11010011 D3 3C
10011011 9B 11010100 D4 28 -
10011100 9C 11010101 D5 2B
10011101 9D 11010110 D6 2A
10011110 9E 11010111 D7 26
10011111 9F 11011000 D8 51
10100000 A0 11011001 D9 52
10100001 Al 11011010 DA
10100010 A2 11011011 DB
10100011 A3 11011100 DC
10100100 A4 11011101 DD
10100101 A5 11011110 DE
10100110 A6 11011111 DF
10100111 AT 11100000 Eo
10101000 - A8 11100001 El
NOTE: Blank entries indicate that the code is not changed.
D-14
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TABLE D-10.

CODING SHEET (CYBER 18 GRAPHICS) (Contd)

ASCHl TO EBCDIC TRANSLATION TABLE AND ALTERNATE COLLATING SEQUENCE

Replaced Replaced
CYBER 18 ASCII By/Takes CYBER 18 ASCII By/Takes
Code Graphic Entry Place of Code Graphic Entry Place of
11100010 E2 53 11110001 F1 31
11100011 E3 54 11110010 F2 32
11100100 E4 55 11110011 F3 33
11100101 E5 56 11110100 F4 34
11100110 Eé6 57 11110101 F5 35
11100111 E7 58 11101110 Fé 36
11101000 E8 59 11110111 F7 37
11101001 E9 21 11111000 F8 38
11101010 EA 11111001 F9 39
11101011 EB 11111010 FA
11101100 EC 11111011 FB
11101101 ED 11111100 FC
11101110 EE 11111101 FC
11101111 EF 11111110 FE
11110000 FO 30 11111111 FF
NOTE: Blank entries indicate that the code is not changed.

TABLE D-11. EBCDIC TO ASCH TRANSLATION TABLE AND ALTERNATE COLLATING SEQUENCE
CODING SHEET (SYSTEM/3 GRAPHICS)
Replaced Replaced
System/3 By/Takes System/3 By/Takes
Code Graphie Entry Place of Code Graphic Entry “~ae of
00000000 00 - 00011011 1B
00000001 01 00011100 1C
00000010 02 00011101 1D
000C0011 03 00011110 1E
00000100 04 00011111 1F
00000101 05 00100000 20 7C
00000110 06 00100001 21 E9
00000111 07 00100010 22 7F
00001000 08 00100011 23 Cco
00001001 09 00100100 24 D1
00001010 0A 00100101 25 6C
00001011 0B 00100110 26 D7
00001100 oC 00100111 27 5D
00001101 oD 00101000 28 D4
00001110 0E 00101001 29 Do
00001111 OF 00101010 2A D6
00010000 10 00101011 2B D5
00010001 11 00101100 2C 6B
00010010 12 00101101 2D 60
00010011 13 00101110 2E D2
00010100 14 00101111 2F 61
00010101 15 00110000 30 FoO
00010110 16 00110001 31 F1
00010111 17 00110010 32 F2
00011000 18 00110011 33 F3
00011001 19 00110100 34 F4
00011010 1A 00110101 35 F5
NOTE: Blank entries indicate that the code is not changed.
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TABLE D-11.

EBCDIC TO ASCI TRANSLATION TABLE AND ALTERNATE COLLATING SEQUENCE

CODING SHEET (SYSTEM/3 GRAPHICS) (Contq)

Replaced Replaced
System/3 " By/Takes System/3 By/Takes
Code Graphic Entry Place of Code Graphic Entry Place of
00110110 36 Fé 01101101 - 6D 5F
00110111 37 F7 01101110 > 6E 3E
00111000 38 F8 01101111 ? 6F 3F
00111001 39 F9 01110000 70
00111010 3A 7A 01110001 71
00111011 3B 6D 01110010 72
00111100 3C D3 01110011 73
00111101 3D 7E 01110100 74
00111110 3E 6E 01110101 75
00111111 3F 6F 01110110 76
01000000 Blank 40 20 01110111 77
01000001 41 C1 01111000 78
01000010 42 C2 01111001 79
01000011 43 Cc3 01111010 : 7A 3A
01000100 44 C4 01111011 # 7B 23
01000101 45 C5 01111100 @ 7C 40
01000110 46 C6 01111101 ! 7D 27
01000111 47 C17 01111110 = 7E 3D
01001000 48 Cs8 01111111 " 7F 22
01001001 49 C9 10000000 80 80
01001010 ¢ 4A 5B 10000000 81
01001011 . 4B 2E 10000010 82
01001100 < 4C 3C 10000011 83
01001101 ( 4D 28 10000100 84
01001110 + 4E 2B 10000101 85
01001111 ! 4F SE 10000110 86
01010000 & 50 26 10000111 87
01010001 1 51 D8 10001000 88
01010010 52 D9 10001001 89
01010011 53 E2 10001010 8A
01010100 54 E3 10001011 8B
01010101 55 E4 10001100 8C
01010110 56 E5 10001101 - 8D
01010111 57 Eé6 10001110 8E
01011000 58 E7 10001111 8F
01011001 59 E8 10010000 90
01011010 ! 5A 21 10010001 91
01011011 $ 5B 24 10010010 92
01011100 . 5C 2A 10010011 93
01011101 ) 5D 29 10010100 94
01011110 H 5E 3B 10010101 95
01011111 5F 5C 10010110 96
01100000 60 2D 10010111 97
01100001 / 61 2F 10011000 98
01100010 62 10011001 99
01100011 63 10011010 9A
01100100 64 10011011 9B
01100101 65 10011100 -9C
01100110 66 10011101 9D
01100111 67 10011110 9E
01101000 68 10011111 9F
01101001 69 10100000 A0
01101010 6A 10100001 Al
01101011 6B 2C 10100010 A2
01101100 % 6C 25 10100011 A3
NOTE: Blank entries indicate that the code is not changed.
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TABLE D-11.

EBCDIC TO ASCII TRANSLATION TABLE AND ALTERNATE COLLATING SEQUENCE

CODING SHEET (SYSTEM/3 GRAPHICS) (Contd)

Replaced Replaced
System/3 By/Takes System/3 By/Takes
Code Graphic Entry Place of Code Graphice Entry Place of
10100100 A4 11010010 K D2 4B
10100101 A5 11010011 L D3 4C
10100110 A6 11010100 M D4 4D
10100111 A7 11010101 N D5 4E
10101000 A8 11010110 (0] D6 4F
10101001 A9 11010111 P D7 50
10101010 AA 11011000 Q D8 51
10101011 AB 11011001 R D9 52
10101100 AC 11011010 DA
10101101 AD 11011011 DB
10101110 AE 11011100 DC
10101111 AF 11011101 DD
10110000 B0 11011110 DE
10110001 B1 11011111 DF
10110010 B2 11100000 EO
10110011 B3 11100001 El
10110100 B4 11100010 S E2 53
10110101 B5 11100011 T E3 54
10110110 B6 11100100 U E4 55
10110111 B7 -+ 11100101 v E5 56
10111000 B8 11100110 w E6 57
10111001 B9 11100111 X E7 58
10111010 BA 11101000 Y E8 59
10111011 BB 11101001 Z E9 5A
10111100 BC 11101010 EA
10111101 BD 11101011 EB
10111110 BE 11101100 EC
10111111 BF - 11101101 ED
11000000 o Cco 7B 11101110 EE
11000001 A C1 41 11101111 EF
11000010 B C2 42 11110000 0 FO 30
11000011 (o] Cc3 43 11110001 1 F1 31
11000100 D C4 44 11110010 2 F2 32
11000101 E C5 45 11110011 3 F3 33
11000110 F Cé 46 11110100 4 F4 34
11000111 G C7 47 11110101 5 F5 35
11001000 H C8 48 11110110 6 Fé 36
11001001 I C9 49 11110111 7 F7 37
11001010 CA C 11111000 8 F8 38
11001011 CB 11111001 9 F9 39
11001100 CcC 11111010 FA
11001101 CD 11111011 FB
11001110 CE 11111100 FC
11001110 CF 11111101 FD
11010000 { - D0 7D 11111110 FE
11010001 J D1 4A 11111111 FF
NOTE: Blank entries indicate that the code is not changed.
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RPG Il ERROR MESSAGES E

“

COMPILATION ERRORS

These messages are output during compilation of RPG II
source programs with the source listing. The error message
follows the source statement that contained the error and is
of the form:

*xkx¥kkx ERROR nnnnx

Where:
nnnn is  the compilation error number.
X is the specifications form type H, F, E, L, I,

C, O, or A. (A is for arrays.)

Error numbers of 0100 and above are not recoverable and
object code is not generated. Error numbers are grouped by
form type in tables E-1 through E-5.

TABLE E-1. CONTROL CARD SPECIFICATION ERRORS

Error
Message Error Definition Action
Number
0001H Illegal entry in columns 7-14 Entry must be blank. No special action taken
0002H Illegal Debug entry in column 15 Entry must be blank, Blank assumed
0003H Illegal entry in columns 16-20 Entry must be blank. No special action taken
0004H Illegal Inverted Print entry in Entry must be D, I, J, or blank. Blank assumed
- column 21
0005H Illegal entry in columns 22-25 Entry must be blank. No special action taken
0006H Illegal Alternate Collating Entry must be S or blank. S (alternate collating set)
Sequence entry in column 26 assumed
0007H Illegal entry in columns 27-39 Entry must be blank. No special action taken
0008H Illegal Sign Handling entry in Entry must be blank. Blank assumed
column 40
0009H Illegal 1P Forms Position Entry Entry must be 1 or blank, 1 (forms positioning) assumed
in eolumn 41 ‘
0010H Illegalﬂlndicator Setting entry Entry must be blank. Blank assumed
in column 42 .
0011H ‘ Illégal File Translation entry Entry must be F or blank. F (file translation) assumed
in column 43
0012H Illegal entry in columns 44-49 - Entry must be blank, No special action taken
0013H ‘Tllegal Formatted Dump entry Entry must be blank. Blank assumed
in eolumn 50
0014H Illegal internal code entry in Entry must be E or blank. Blank assumed
column 51
0015H Illegal entry in columns 52-73 Entry must be blank. No special action taken
0016H Illegal Segmented Running entry Entry must be 1 or blank. Blank assumed
in-column 74
0017H This entry in eolumn 52 is Entry must be 1 or 6. Blank assumed
invalid :
0018H Invalid entry in column 49 Entry must be blank. Blank assumed
0019H _ Invalid entry in column 48 Entry must be blank or 1. Blank assumed
0020H Invalid entry in column 52 eqry must be b}ank for Blank assumed
this configuration
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TABLE E-1. CONTROL CARD SPECIFICATION ERRORS (Contd)

Error
Message Error Definition Action
Number
0100H Abnormal end-of-file reached Compiler exited
0101H Illegal Form Type entry in Entry must be H or F. Source line (record) bypassed;
column 6 processing continues with
next line,
0102H Invalid Form Type entry of H Header card encountered more Previous data ignored; pro-
in column 6 than once. cessing continues with new
data.
0103H Illegal JCB string
0001F Illegal File Type entry in Entry must be D, C, U, O, or 1. I assumed
column 15
0002F Illegal File Designation entry Entry must be D, T, R, C, S, Blank assumed
in column 16 P, or blank.
0003F Illegal Sequence entry in Entry must be A, D, or blank. Blank assumed
column 18
0004F Not used
0005F Illegal Extension Code entry Entry must be E, L, or blank. Blank assumed
in column 39
0006F Illegal Filename entry in Invalid character encountered Character accepted as part
columns 7-14 in name or name included on of file name
embedded blank
0007F Illegal File Format entry in Entry must be F, V, or D, F assumed
column 19
0008F Invalid File Designation Entry encountered more than Secondary file assumed
entry of P in column 16 once; primary file already
defined
0100F Abnormal end-of-file reached /* or ** encountered Compiler exited
0101F Illegal Form Type entry in Entry must be F, E, L, or I. Source line bypassed; pro-
column 6 cessing continues with next
line,
0102F Logical unit number in columns Entry is not a numeric value Blank entry assumed
50-52 is invalid. less than 256.
0103F Illegal Filename entry in Blank entry A blank filename assumed
columns 7-14
0104F Invalid Filename entry in Filename encountered more No special action taken
columns 7-14 than once
0105F Illegal Record Length entry in Entry must be a numeric entry Record length of one
columns 24-27 greater than zero assumed
0106F Illegal Record Address Type Entry must be A, P, I, or blank. Blank assumed
entry in column 31
0107F Illegal End of File entry in Entry must be E or blank. Blank assumed

E-2

column 17
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TABLE E-1. CONTROL CARD SPECIFICATION ERRORS (Contd)

Error
Message Error Definition Action
Number )
0109F Illegal Block Length entry Entry must be a valid numeric Blank assumed
in columns 20-23 entry or blank.
0110F Illegal Mode of Processing Entry must be L, R, or blank. Blank assumed
entry in column 28
0111F Illegal Length of Key Field Entry must be a valid numeric Blank assumed
or Record Address Field entry or blank.
entry in columns 29-30
0112F Illegal Type of File Organiza- Entry must.bel, T, 1-9, or Blank assumed
tion entry in column 32 blank.
0113F Illegal Overflow Indicator in Entry must be OA-0G, OV, OA assumed
columns 33-34 or blanks.
0114F Illegal Key Field Starting Entry must be a valid numeric Blank assumed
Location entry in columns entry or blank.
35-38
0115F Illegal Device entry in Entry must be a valid device No device assigned to file
. columns 40-46 name.
0116F Illegal Symbolic Device entry Entry must be a blank. Blank assumed
in columns 47-52
0117F Illegal Labels entry in Entry must be blank. Blank assumed
column 53
0118F Illegal File Condition entry in Entry must be U1-U8 or blank. U1 assumed
columns 71-72
0119F Illegal entry in column 67 Entry must be blank. Blank assumed
0120F K entry in column 53 invalid Continuation line requires an K assumed; line processed
with entry of blanks in entry of K. -as a continuation line.
columns 7-52
0121F Illegal Option entry in columns Entry must be a valid option Source line bypassed; pro-
54-59 of a continuation line name (ASCII, BUFOFF, EBCDIC, cessing continues with next
or table/array name). line.
0122F Illegal File Addition/Unordered Entry must be A, U, or blank. 'Blank assumed
entry in column 66
0123F Illegal Tape Rewind entry in Entry must be R, U, N, or Blank assumed
column 70 blank.
0124F Entry in columns 60-65 in- Entry must be numerie, Zero assumed
valid with Option entry of
BUFOFF in columns 54-59
0125F Invalid Sequence entry in Different entry encountered Previous entry used
column 18 : previously
0126F No File Designation entry of No primary input file specified. No special action taken
P in column 16 encountered
0127F File Type entry of I, U, or C Only output and display files No special action taken

96768710 A

in eolumn 15 invalid with File
Designation entry of blank in
column 16

do not require file designation.




TABLE E-1. CONTROL CARD SPECIFICATION ERRORS (Contd)

of A, P, or blank in column 31
invalid with File Organization
entry of T in column 32

Error
Message Error Definition Action
Number
0128F File Type entry of O or D in Only input, update, or com- No special action taken
column 15 invalid with File bined files can be demand
Designation entry of D in files.
column 16.
0129F File Type entry-of O or D in Only input, update, or com- No special action taken
column 15 invalid with File bined files can be table/array
Designation entry of T in files.
column 16.
0130F File Type entry of O, U, C, or Only input files can be record No special action taken
D in column 15 invalid with address files.
File Designation entry of R
in column 16.
0131F File Type entry of C or D in Only input, output or update No special action taken
column 15 invalid with File files can be chained files.
Designation entry of C in
column 16.
0132F File Type entry of O or D in Only input, update, or com- No special action taken
eolumn 15 invalid with File bined files can be secondary
Designation entry of S in files.
column 16
- 0133F File Type entry of O or D in Only input, update, or com- No special action taken
column 15 invalid with File bined files can be primary
Designation entry of P in files.
column 16
0135F File Type entry of O or D in Only input, update or com- No special action taken
' column 15 invalid with End of bined files permit end-of-file
File entry of E in column 17 designation.
0136F File Designation entry of C, Only record address, primary, No special action taken
T, D, or blank in column 16 or secondary files permit end-
invalid with End of File entry of-file designation.
of E in column 17
0137F File Type entry of O or D in Only input, update; or com- No special action taken
column 15 invalid with bined files permit sequence
Sequence entry of A or D in specification.
column 18
0140F Block Length entry in columns Block Length must be record No special action taken
20-23 invalid with File Format length or a multiple for fixed
entry of F in column 19 and length records.
Record Length entry in
columns 24-27
0141F Block Length entry in columns Block Length must be at least No special action taken
20-23 invalid with File Format eight bytes larger than record
entry of V in column 19 and length for variable length
Record Length entry in records.
columns 24-27
0144F Record Address Type entry ADDROUT file organization No special action taken

requires an [ in column 31.
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TABLE E-1. CONTROL CARD SPECIFICATION ERRORS (Contd)

" Error
Message
Number

Error

Definition

Action

0145F

0146F

0147F

0149F

0151F

0152F

0153F

0154F

0155F

0156F
0157F
0158F

0159F
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Mode of Processing entry of
R or L in column 28 invalid
with File Organization entry
of T in column 32

Record Address Type Entry of
A or P in column 31 invalid
with File Organization entry
of 1-9 or blank in column 32

Mode of Processing entry of
L in column 28 invalid with
Type of File Organization
entry of 1-9 or blank in
column 32

Record Address Type entry of
blank in column 31 invalid
with File Organization entry
of I in column 32

Record Address Type entry
of A or P in column 31 invalid
with direct file access (R in
column 28 and blank or 1-9 in
column 32)

Invalid Length of Key Pield
or Record Address Field
entry in columns 29-30

When device is not a printer,
Extension Code entry of E or
blank in eolumn 39 invalid
with Overflow Indicator entry
of OA-OG or OV in columns
33-34.

Invalid Key Field Starting
Location entry in columns
35-38

File Format entry of V or D, in

column 19 invalid with File
Designation entry of T in
column 16 )

Display File (column 15) ille-
gal with device specified in
columns 40-46

Combined File (eolumn 15)
illegal with device specified
in columns 40-46

Update File (column 15) ille-
gal with device specified in
columns 40-46

Output File (column 15) ille~
gal with device specified in
columns 40-46

ADDROUT file organization
cannot be processed randomly
or within limits.

Record address type processing
illegal for sequential file

Limit processing illegal for
sequential or direct file

Indexed sequential file must
have alphanumerie or packed
keys.

Direct files must be retrieved
by key or identification.

Columns 29-30 entry illegal
with a non-record address file
that does not use keys

Overflow indicator can only be

. defined for a line counter file.

Location specification illegal
with non-record address files
not using keys

Table files must be fixed
format.

Display files must-use a con-
sole or similar device.

- Combined files must use a eard

reader/punch device,

Update file must use a disk
device,

Output files must use a device
capable of output.

No special action taken

No special action taken

No special action taken

No special action taken

No special action taken

No special action taken

No special action taken

No special action taken

No special action taken

No special action taken
No special action téken
No special action taken

No special action taken




TABLE E-1. CONTROL CARD SPECIFICATION ERRORS (Contd)

E-6

Error :
Message Error Definition Action
Number ,

0160F Input File (column 15) illegal Input files must use a device No special action taken
with device specified in capable of input.
columns 40-46

0161F For device specified (columns For device specified, column No special action taken
40-46), file must be sequential 31 must be blank.
(column 31).

0162F For device specified (columns Entry in column 19 must be No special action taken
40-46), records must be fixed F for device specified.
length (column 19).

0163F For device specified (columns Number of extents must be Blank number of extents
40-46), multivolume files (col- blank for device specified. assumed
umns 68-69) not allowed

0164F Block Length (c'olumﬁs 20-23) Block length must be less than Maximum device length
‘exceeds maximum record or equal to maximum device assumed :
length for device specified in length. :
columns 40-46. '

0165F Record Length (ecolumns 24-27) Record length must be less Maximum device length
exceeds maximum record than or equal to maximum de- assumed
length for device specified in vice length.
columns 40-46.

0170F Core Index Entry in columns Core index legal only with in- No special action taken
60-65 invalid with File Organi- dexed sequential files pro-
zation entry of T, 1-9, or blank cessed randomly,
in column 32 and with Mode of
Processing entry of L or blank
in column 28

0171F File Addition entry of A in col- File addition legal only with No special action taken
umn 66 invalid with File Type input, output, and update files
entry of C or D in column 15 ‘

0173F Device entry in columns 40-46 Tape rewind can only be speci- No special action taken
invalid with Tape Rewind fied with tape files.
entry in column 70

0174F Illegal Filename entry in First character in column 7 No special action taken
columns 7-14 cannot be numerie or blank.

0178F Nllegal number of extents entry Entry must be numeric or Blanks assumed
in columns 68-69 blank, ) :

0179F Nlegal entry in columns 73-74 Entry must be blank. No special action taken

0180F File Condition entry of U1-U8 File conditioning indicator No special action taken
in columns 71-72 invalid with illegal with display file
File Type entry of D in column :
15

0181F Extension Code entry of E in Extension specifications not No special action taken
column 39 invalid with File allowed with display file
Designation of D in column 16

0182? Extension Code entry of E in Extension specifications not No special action taken

column 39 invalid with Device
entry of CONSOLE in columns
40-46

allowed with console file
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TABLE E-1. CONTROL CARD SPECIFICATION ERRORS (Contd)

Error
Message Error Definition Action
Number
0183F Extension Code entry of E in Extension specifications not No special action taken
column 39 invalid with File allowed with indexed file
Organization entry of I in
column 32
0184F Extension Code entry of L in Line counter specifications not No special action taken
column 39 invalid with Device allowed with specified device
entry in columns 40-46
0185F Sequence entry of A or D in Sequence specification illegal No special action taken
column 18 invalid with File with demand or table file
Designation entry of T, C, R,
or D in column 16
0186F File specification line with D-format file requires BUFOFF No special action taken
File Format entry of D in continuation specification.
column 19 not followed by
continuation line with Option
entry of BUFOFF in columns
54-59
0187F File Format entry of F or V BUFOFF legal only with D- No special action taken
in column 19 invalid with type records
Option entry of BUFOFF in
columns 54-59
0188F Invalid Storage Index Entry Entry was not a valid numeric Blank assumed (no core index)
entry in columns 60-65 entry or blank.
0189F Chained file (C in column 16) No special action taken
must be processed randomly
(R in column 28)
0190F Key starting position greater No special action taken
than record length
0191F Additional I/O areas are Column 32 must be I, T, or No special action taken
not allowed within shared I/0 blank when shared 1/0 is
specified.
0192F Multivolume files may not be Columns 68-69 must be blank No special action taken
used with shared I/0 or 01 when shared 1/0 is used.
0913F Randomly processed primary No special action taken
file must be processed by
ADDROUT
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TABLE E-2. EXTENSION SPECIFICATION ERRORS

Error
Message
Number

Error

Definition

Action

0001E

0002E

0003E

0100E

0101E

0102E

0103E

0104E

0105E

0106E

0107E

0108E

0109E

0110E

E-8

Chaining entries in columns
7-10 must be blank.

From Filename entry in
columns 11-18 encountered
on file specifications; how-
ever, file specification did not
contain an Extension Code
entry of E in column 39.

File specification processed
with an Extension Code of E
in ecolumn 39. This requires
extension specifications; how-
ever, no extension specifica-
tion records with a Form Type
entry of E in column 6 are
encountered for the file. File
name follows.

Abnormal end-of-file reached
Illegal Form Type entry in
column 6

Illegal Table or Array Name
entry in columns 27-32
Illegal Length of Entry in
columns 40-42

Illegal Packed/Binary entry

in column 43.

Illegal Decimal Positions
entry in column 44

Illegal Sequence (A/D) entry
in column 45

Illegal Length of Entry entry
in columns 52-54

Illegal Packed/Binary entry
in column 55

Illegal Decimal Positions entry
in column 56

Illegal Sequence (A/D) entry
in ecolumn 57

Card out of sequence

Blank entry

Entry must be 1-256 for
alpha, 1-15 for numeric,
1-14 binary.

Entry must be P, B, L, R, or
blank

Entry must be 0-9 or blank.

Entry must be A, D, or blank.

Entry must be 1-256.

Entry must be P, B, L, R, or
blank.

Entry must be 0-9 or blank.

Entry must be A, D, or blank.

No special action taken

No special action taken

Compiler exited.

Source line bypassed; pro-
cessing continues with next
line.

Zero length name assumed;
processing continues.

Length of 1 assumed.

Blank assumed

Zero assumed

Blank assumed.

Length of 1 assumed

Blank assumed

Zero assumed

Blank assumed
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TABLE E-2. EXTENSION SPECIFICATION ERRORS (Contd)

Error
Message
Number

Error

Definition

Action

0111E

0112E

0113E

0114E

0115E
0116E

0117E
0118E
0119E

0123E
0124E
0125E
0126E

0127E
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Illegal Number of Entries per
Record entry in columns 33-35

Illegal Number of Entries per
Table or Array entry in
columns 36-39

Invalid To Filename entry in
columns 19-26

Invalid From Filename entry
in columns 11-18

Illegal Table or Array Name
entry in columns 27-32

Illegal Table or Array Name
entry in columns 46-51

Illegal Number of the Chaining
Field entry in columns 9-10

Dllegal To Filename entry in
columns 19-26

Illegal From Filename entry in
columns 11-18

Invalid or missing To Filename
entry of a chaining file in col-
umns 19-26

Invalid or missing To Filename
entry of a record address file
in columns 19-26

Invalid or missing From File-
name entry of a record address
file in columns 11-18

Invalid Table or Array Name
entry in ecolumns 27-32 or
46-51

Illegal Length of Entry entry
in columns 40-42 or 52-54

Entry must be 1-999 or blank.

Entry must be 1-9999.

Filename did not appear on
file specifications.,

Filename did not appear on
file specifications.

Name contains invalid char-
acter, embedded blanks, or
numerie first character.

Name contains invalid char-
acter, embedded blanks, or
numeric first character.
Entry must be C1-C9.
Name contains invalid char-
acters or embedded blanks.

Name contains invalid char-
acters or embedded blanks.

Name encountered previously

Entry length must be equal to
or less than record length of
entry .

No special action taken

1 assumed

1 assumed

Since no valid information is
available for processing file
name, multiple related errors
can occur due to lack of infor-
mation.

Since no valid information is
available for processing file
name, multiple related errors
can occur due to lack of infor-
mation,

Name used as it exists up to
first blank

Name used as it exists up to
first blank

C1 assumed
File name used as it exists up

to first blank

File name used as it exists up
to first blank .

No special action taken
No special action taken

No special action taken.

No special action taken
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TABLE E-2. EXTENSION SPECIFICATION ERRORS (Contd)

Error
Message
Number

Error

Definition

Action

0128E

0129E

0130E

0131E

0132E

0133E

0134E

0135E

0136E

0137E

0138E

0139E

_E-10

Number of Entries per Record
entry of blanks in columns
33-35 invalid with entry in
From Filename in columns
11-18

Number of Entries per Record
entry in ecolumns 33-35 invalid
with Number of Entries per
Table/Array entry in columns
36-39

Decimal Positions entry in
column 44 or 56 invalid with
Length of Entry entry in
columns 40-42 or 52-54

Illegal Table or Array Name
entry in columns 27-32

Packed/Binary entry of P, B,
L, or R in column 43 invalid
with non-initialized tables/
arrays

Packed/Binary entry of P,
B, L, or R in column 55
invalid with non-initialized
tables/arrays

Length of Entry entry in
columns 40-42 invalid with
From Filename entry in
columns 11-18

Length of Entry entry in
columns 52-54 invalid with
From Filename entry in
columns 11-18

Length of Entry entry in
columns 40-42 invalid with
To Filename entry in
columns 19-26

Length of Entry in columns
52-54 invalid with To File-
name entry in columns 19-26

Illegal Table or Array Name
entry in columns 46-51

Nlegal P=Packed/B=Binary
entry of P or B in column 43
or column 55

Entry must be 1-999.

Number of entries per record
cannot be greater than num-
ber of entries per table/array.

Decimal position cannot be
greater than length of entry.

Name contains a blank as
first character.

Primary table/array record
size cannot exceed from-
file record size.

Alternate table/array record
size cannot exceed from-
file record size.

Primary table/array record
size cannot exceed to-file
record size.

Alternate table/array record
size cannot exceed to-file
record size.

Name contains a blank as first
character.

Tables/arrays loaded at com-
pile time cannot be in binary
or packed format.

1 assumed

No special action taken

Zero decimal position assumed

No further processing of line

No special action taken

No special action taken

No special action taken

No special action taken

No special action taken

No special action taken

No further processing of line

Data assumed to be unpacked;
additional error can oceur
when data is input.
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TABLE E-2. EXTENSION SPECIFICATION ERRORS (Contd)

Error
Message
Number

Error

Definition

Action

0140E

0141E

0142E

0143E

0001L

0002L

0003L

0004L

0100L
0101L

0102L

0104L

96768710 A

0ro3L

To Filename in columns 19-26
is specified for table or array
output but is not an output
file (0 in column 15 of file
specifications). . :

From Filename in columns
11-18 is specified for table
or array input but is not a
table file (T in column 16 of
file specifications).

From Filename in columns
11-18 is not a record address
file (R in column 16 of file
specifications).

To Filename in columns 19-26
is not an input or update file
(I or U in column 15 of file
specifications).

File Description Specifications
for Filename in columns 7-14 ~
did not request line control

specifications (L in column 39).

Columns 18-19 did not contain
FL (assumed ok).

Columns 23-24 did not contain
OL (assumed ok).

File deseription specification
for Filename in columns 7-14
requested line counter specifi-
cation (L in eolumn 39), but
none were present.

Abnormal end-of-file reached.

Nllegal form type entry in
column G (not I or L).

Filename in columns 7-14 not
previously defined on File
Description Specifications.

Number of lines per page entry
(columns 15-17) did not contain
a valid numeric entry greater
than 12 (60 assumed).

Overflow line number entry
(columns 20-22) did not con-
tain a valid nonzero numeric
entry (40 assumed).

No special action taken

No special action taken

No special action taken
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TABLE E-2. EXTENSION SPECIFICATION ERRORS (Contd)

Error

Message
Number

Error

Definition

Action

E-12

0011

00021

00031

00041
00051
00061
00071

00081

00091
00101
00111

00121

00131
0015I
00161

00171
00181

00191

Illegal Sequence entry in
columns 15-16

Illegal alphabetic Sequence
entry in columns 15-16

Number entry in column 17
or Option entry in column 18

invalid with alphabetic Sequence

entry in columns 15-16

Illegal Number entry in
column 17

Illegal Option entry in
column 18

Illegal Sequence entry in
columns 15-16

Invalid Sequence entry in
columns 15-16

Both record identification and
field description specifications
encountered on same input
specification line

Illegal Stacker Select entry in
column 42

Nlegal sterling sign position
entry in columns 71-74

Nlegal packed/binary entry in
column 43

Illegal Field Location entry in
columns 44-51
Illegal Decimal Positions entry

in column 52

Illegal entry in columns 17-18

Illegal entry in eolumns 19-20

Illegal entry in column 16

lllegal entry in eolumns 7-42
of field description entry

Illegal Sequence entry in
columns 15-16

Alphabetic Sequence entry
encountered; however, numer-
ic Sequence entry encountered
previously for same file

Both characters in alphabetic
sequence must be alphabetic,

Both must be blank with alpha-
betic Sequence.

Entry must be 1 or N,
Entry must be 0 or blank.
First numeric Sequence entry

must be 01.

Numeric Sequence entry out
of sequence

Sterling sign position specifi-
cation not allowed

Entry must be P, B, L, R, or
blank.

When a key field is defined, a
K must be entered in both
From and To entries.

Entry must be 0-9.

Entry must be blank on And/Or

line.

Entry must be blank on And
line.

Entry must be blank on Or line.
Entry must be blank.

Entry contains invalid charac-
ters.

‘Record identification indicator

No special action taken

No special action taken

No special action taken

N assumed
0 assumed
No special action taken
No special action taken

Both properly processed

Blank assumed
No special action taken
Blank assumed

K assumed in both

Zero assumed
No special action taken
entry ignored

No special action taken

No special action taken

No special action taken
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TABLE E-2. EXTENSION SPECIFICATION ERRORS (Contd)

Error
Message Error Definition Action
Number
00201 Nlegal Stacker Select entry Entry must be blank on And No special action taken
in column 42 line.
00211 Illegal Field Location entry in Trailer field overlaps header No special action taken
columns 44-51 field of spread card.
00221 Invalid Record Identifying Blank entry No indicator assumed
Indicator entry in columns
19-20
00231 Unexpected end-of-file Compiler exited through C
reached specification processor.
00241 Invalid Field Name entry in Entry encountered previously Alpha assumed for this line
columns 53-58 as numeric only
00251 Column 15-16 contains 'OR' If OR line, 'OR' should be in No special action taken;
14-15 treated as 'NS'
01001 Illegal Record Identifying No special action taken
Indicator entry in columns
19-20
01011 Illegal Form Type entry in Card out of order, Source line bypassed; pro-
column 6 cessing continues with next
line.
01021 No header fields specified for: No special action taken
trailer fields
n03I Illegal entry in columns 17-18 Entry must be blank on look- No special action taken
and 21-74 ahead field definition line.
01041 Sequence entry of numeric or Sequencing not allowed with No special action taken
blank in columns 15-16 invalid look-ahead files
with look ahead fields (¥*)
entry in columns 19-20
01051 Illegal Filename entry in Name contains invalid char- Name used as it exists up to
columns 7-14 acters or embedded blanks first blank
01061 Illegal Filename entry in Blank entry or blank charac- Since no valid file can be
columns 7-14 ter in entry related to the following
input specifications, multiple
diagnostie errors can occur.
01071 Illegal From entry in columns 1 assumed
44-47
01081 Illegal To entry in columns From entry assumed
48-51
01091 Illegal To entry in columns To entry must be equal to or To assumed equal to From.
48-51 greater than from entry in
columns 44-47,
0110I Hlegal To entry in ecolumns To entry must be less than or Record size assumed
48-51 equal to record size,
01111 Illegal Field Location entry in Packed numeric field exceeds No special action taken

96768710 C
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TABLE E-2. EXTENSION SPECIFICATION ERRORS (Contd)

Error
Message Error Definition Action
Number

01121 Illegal Field Location entry in Binary input field must have No special action taken
columns 44-51 length of either 2 or 4.

01131 Illegal Field Location entry in Alpha field exceeds length of No special action taken
columns 44-51 256.

01141 Illegal Field Location entry in Unpacked numeric field No special action taken
columns 44-51 exceeds length of 15.

01161 Invalid Field name entry in Entry encountered previously No special action taken
columns 53-58 as alpha

01171 Illlegal Field Name entry in Name contains a comma with Comma ignored; name pro-
columns 53-58 no index. cessed as non-indexed

01181 Blank Field Name entry in Since neither entry is present,
columns 53-58 invalid with compiler is unable to determine
blank Sequence entry in whether line is a record identi-
columns 15-16. (Blank first char- fication or a field description.
acter in field name causes com- Additional diagnostic messages
piler to assume blank name can occur,
entry.)

01201 Packed/Binary entry in column No special action taken
43 invalid with a non-numeric
field

01211 Invalid Filename entry in columns Filename encountered pre- No special action taken
7-14 viously on input specifications.

01221 Illegal Field Name entry in Name contains invalid char- Field name used as it exists up
columns 53-58 acters or embedded blanks. to first blank

01231 Illegal Field Name entry in First character of field name No special action taken
columns 53-58 cannot be numeric.

01241 Invalid Field Name entry in Record address or table file No special action taken
columns 53-58 cannot be defined on input

specifications.

01251 Field Name entry in columns No special action taken
53-58 encountered previously
with different length

01261 Field Name entry in columns No special action taken
53-58 encountered previously
with different decimal posi-
tions entry in column 52

01271 Field Name entry in columns No special action taken

E-14

53-58 encountered previously
but was not an array
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TABLE E-2. EXTENSION SPECIFICATION ERRORS (Contd)

96768710 A

Error
Message Error Definition Action
Number
00221 Invalid Record Identifying Indi- Blank entry No indicator assumed
cator entry in columns 19-20
01291 Valid Field Name entry of an No special action taken
array name in columns 53-58; .
however, array name not
encountered on Extension Speci-
fications
01301 Invalid Field Name entry in Table illegal as input field No special action taken
columns 53-58
01311 Invalid Field Name entry in Reserved word other than No special action taken
columns 53-58 PAGE illegal for input
01321 Illegal Control Level entry Entry must be L1-L9 or blank Blank assumed
in columns 59-60 .
01331 Illegal Matching Fields entry Entry must be M1-M9 or blank Blank assumed
in columns 61-62
- 01341 Illegal Field Record Relation Indicator LO assumed
entry in columns 63-64
01351 Illegal Plus Field Indicator in Indicator LO assumed
columns 65-66
01361 Illegal Minus Field Indicator Indicator LO assumed
entry in eolumns 67-68
01371 Illegal Zero Field Indicator Indicator LO assumed
entry in columns 69-70
01381 Invalid Control Level entry Control fields invalid with No special action taken
of L1-L9 in columns 59-60 chained files :
01391 Invalid Control Level entry Control fields invalid with de- No special action taken
of L1-L9 in columns 59-60 mand fields
- 01401 Invalid Control Level entry Control files invalid with No special action taken
of L1-L9 in columns 59-60 binary fields
0141I . Invalid Control Level entry Control fields invalid with No special action taken -
of L1-L9 in columns 59-60 look-ahead files
01421 Invalid Control Level entry Control fields invalid with No special action taken
of L1-L9 in columns 59-60 trailer fields
01431 Invalid Matching Fields entry Matching fields invalid with No special action taken
of M1-M9 in columns 61-62 chained files
01441 Invalid Matching Fields entry Matching fields invalid with No special action taken
of M1-M9 in columns 61-62 demand files
01451 Invalid Matching Fields entry Matching fields invalid with No special action taken
of M1~M9 in columns 61-62 binary fields
01461 Invalid Matching Fields entry Matching fields invalid with No special action taken
of M1-M9 in columns 61-62 look-ahead fields
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TABLE E-2. EXTENSION SPECIFICATION ERRORS (Contd)

Error
Message Error Definition Action
Number

01471 Invalid Matching Fields entry Matching fields invalid with No special action taken
of M1-M9 in columns 61-62 trailer fields

01481 Invalid Matching Fields entry Matching fields invalid with No special action taken
of M1-M9 in columns 61-62 nonindexed arrays

01531 Illegal entry in columns 7-18 Entry must be blank on trailer No special action taken
and 21-74 definition line

01541 Invalid Filename entry in Name not defined on file spec- First file name defined on file
columns 7-14 ifications specification assumed. Addi-

tional diagnostic errors can
oceur.

01551 Invalid Filename entry in File must be input, update, or No special action taken
columns 7-14 combined

01561 Look-ahead fields (**) entry No special action taken
in columns 19-20 invalid with
AND or OR specifications

01571 First input specification line No special action taken
of record identification can-
not be AND or OR.

01581 Illegal Not entry in columns Entry must be N or blank. No special action taken
25, 32, or 39.

01591 Illegal C/Z/D entry in Entry must be C, Z, or D. No special action taken
columns 26, 33, or 40.

01601 Illegal Position entry in Entry must be 1-9999 or blank. No special action taken
columns 21-24 or 35-38

01611 Illegal Field Name entry of Invalid characters in numeric
an array index in columns index processed
53-58

01621 Control Level indicator L1 No special action taken
entered for different field -
types in a preceding record
identification group

01631 Control Level indicator L2 No special action taken
entered for different field
types in a preceding record
identification group

01641 Control Level indieator L3 No special action taken
entered for different field
types in a preceding record
identification group

01651 Control Level indicator L4 No special action taken
entered for different field
types in a preceding record
identification group

01661 Control Level indicator L5 No special action taken

E-16

entered for different field
types in a preceding record
identification group
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TABLE E-2. EXTENSION SPECIFICATION ERRORS (Contd)

Error

Message
Number

Error

Definition

Action

01671

0168I

01691

01701

01711

01721

01731

01741

01751

01761

01771

01781

01791
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Control Level indicator L6
entered for different field

types in a preceding record
identification group

Control Level indicator L7
entered for different field

types in a preceding record
identification group

Control Level indicator L8
entered for different field

types in a preceding record
identification group

Control Level indicator L9
entered for different field

types in a preceding record
identification group

Matching Field indicator M1
defined more than once in a
preceding record identifica-
tion group

Matching Field indicator M2
defined more than once in a
preceding record identifica-
tion group

Matching Field indic‘ator M3 |

defined more than once in a
preceding record identifica-
tion group

Matching Field indicator M4
defined more than once in a
preceding record identifica-
tion group

Matching Field indicator M5
defined more than once in a
preceding record identifica-
tion group

Matching Field indicator M6
defined more than once in a
preceding record identifica-
tion group

Matching Field indicator M7
defined more than once in a
preceding record identifica-
tion group

Matching Field indicator M8
defined more than once in a
preceding record identifica-
tion group i

Matching Field indicator M9
defined more than once in a
preceding record identifica-
tion group

No special action taken
No special action taken
?Io special action taken
No special action taken
No special action taken
No special action taken
No special action taken
No special action taken
No special action tz;ken
No special action faken
No special action taken
No special action taken

No special action taken
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TABLE E-2. EXTENSION SPECIFICATION ERRORS (Contd)

Error

Message
Number

Error

Definition

Action

E-18

01801

01811

01821

01831

01841

0185l

01861

01871

01881

01891

01901

01911

01921

01931

01951

Matching Field indicator M1
entered for different field
types in a preceding record
identification group

Matching Field indicator M2
entered for different field
types in a preceding record
identification group

Matching Field indicator M3
entered for different field
types in a preceding record
identification group

Matching Field indicator M4
entered for different field
types in a preceding record
identification group

Matching Field indicator M5
entered for different field
types in a preceding record
identification group

Matching Field indicator M6
entered for different field
types in a preceding record
identification group

Matching Field indicator M7
entered for different field
types in a preceding record
identification group

Matching Field indicator M8
entered for different field
types in a preceding record
identification group

Matching Field indicator M9
entered for different field
types in a preceding record
identification group

Invalid Field Indicators entry
in columns 65-68

Invalid look-ahead fields (**)
entry in columns 19-20

No valid input specifications
present | :

Dlegal Position entry in col-
umns 21-24, 28-31, or 35-38.

Invalid look-ahead fields (**)
entry in columns 19-20

Illegal Field Name entry in
columns 53-58

Plus and Minus indicators
illegal with alpha field

Look-ahead previously speci-
fied and active.

Entry must be less than or
equal to record length.

Look-ahead only valid with
primary or secondary file.

Table/array indexes must-be
numeric.

No special action taken
No special action taken
No special action taken
No special action taken
No special action taken
No special agtion taken
No special action taken
No special action taken
No special action taken

No special action taken
No special action ﬁken
No special action taken
No special action taken
No special action taken

No special action taken
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TABLE E-2. EXTENSION SPECIFICATION ERRORS (Contd)

Error
Message Error Definition Action
Number
01961 Decimal Positions entry in Decimal position cannot be No special action taken
column 52 invalid with Field greater than field length.
Length entry in columns 44-51
01971 Illegal Field Name entry in Array index has value of zero. No special action taken
columns 53-58
01981 Invalid Field Record Relation Field record relation indicator No special action taken
entry in columns 63-64 must be equal to record ident-
ification indicator when spec-
ified with matching or control
fields.
01991 Invalid Field Length entry in Field length is zero. No special action .taken
columns 44-51
02001 Length of array defined on No special action taken
input specifications greater
than length defined on exten-
sion specifications
02011 Nllegal Field Name entry in An array index cannot be a No special action taken
columns 53-58 table or array name.
02021 Illegal Field Name entry in An array index can have no No special action taken
columns 53-58 decimal positions.
02031 Illegal Field location entry in A nonindexed array must define No special action taken
columns 44-51 a length that is devisible by
the length of elements in the
array.
02041 Illegal trailer specified in Trailer already present for No special action taken
columns 19-20 this file.
TABLE E-3. CALCULATION SPECIFICATION ERRORS
Error .
Message Error Definition Action
Number
0001C Illegal Factor 1 entry in Label name exceeds six char- No special action taken
columns 18-27 or Factor 2 acters. :
entry in columns 33-42
0002C Illegal Operation entry of . DEBUG not specified on header Source line bypassed processing
DEBUG in columns 28-32. line continues.
0003C Invalid Field Length entry in Entry must be 1-256 with Blank assumed
- columns 49-51 maximum of 15 for numeric
and 256 for alpha.
0004C Nllegal Field Length entry in Entry must be 1-256 or blank. Blank assumed
~ columns 49-51
0005C Indicators entry in columns Conditioning indicators illegal Indicator entries in columns
17 invalid with Operation with specified operation code 9-17 ignored.
~ entry in columns 28-32
0006C Illegal Control Level Indica- Entry must be L0, L1, L9 or L0 assumed
tors entry in columns 7-8 LR.
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TABLE E-3. CALCULATION SPECIFICATION ERRORS (Contd)

E-20

Error .
. Message Error Definition Action
Number
0007C Dlegal Operation entry in Only BEGSR operation code No special action taken
columns 28-32 can be specified following a
line with ENDSR operation
code.
0008C Abnormal end-of-file reached Compiler exited normally.
0100C Illegal Factor 1 entry in Entry must be blank for speci- Factor 1 assumed blank
columns 18-27 fied operation code.
0101C Illegal Factor 1 entry of a - No special action taken
numerie field in columns 18-27
0102C Dllegal Factor 1 entry of an No special action taken
alphabetic field in columns
18-27
0103C Nlegal Factor 1 entry in No special action taken.
columns 18-27 If entry is blank, numeric
field assumed.
0104C Illegal Operation entry in Source line bypassed; pro-
columns 28-32 cessing continues with next
line.
0105C Dlegal Factor 1 entry in Label previously defined No special action taken
columns 18-27
0106C Nlegal Factor 1 entry in Invalid label entry No special action taken
columns 18-27
0107C Nlegal Control Level entry in Entry must be AN or OR due No special action taken
columns 7-8 to no Operation entry in col-
umns 28-32 of preceding line.
0108C Nllegal Factor 2 entry in Entry must be blank for speci- No special action taken
columns 33-42 fied operation code.
01090 Nllegal Factor 2 entry of a No special action taken
numerie field in columns 33-42
o110C Illegal Factor 2 entry of an No special action taken
alpha field in columns 33-42
0111C Illegal Factor 2 entry in No special action taken. If
columns 33-42 entry is blank, numerie field
assumed.
0113C Illegal Factor 2 entry in - Invalid label entry No special action taken
columns 33-42 ’
0114C Illegal Factor 2 entry in File name not defined in file Factor 2 assumed blank
columns 33-42 specifications or blank entry
0115C Factor 2 must be same type No special action taken
as Factor 1 for specified
» operation code
0116C Illegal Result Field entry in Entry must be blank for spee- Result field assumed blank
columns 43-48 ified operation code.
0117C Illegal Result Field entry of a No special action taken
numerie field in columns 43-48
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TABLE E-3. CALCULATION SPECIFICATION ERRORS (Contd)

Error
Message
Number

Error

Definition

Action

0118C

0119C

0120C

0121C

0122C

0123C

0124C

0125C

0126C

0127C

0128C

0129C

0130C

0131C

0132C
0133C
0134C
0135C

0136C

0137C

0138C

96768710 A

Nlegal Result Field entry of an

alpha field in columns 43-48

Dllegal Result Field entry in
columns 43-48

Illegal Form Type entry in
column 6
Dllegal Half-Adjust (H) entry

in column 53

Dllegal Half-Adjust (H) entry
in column 53

Dlegal Resulting Indicators
entry in eolumns 54-59

Illegal Resulting Indicators
entry in eolumns 54-59
Nlegal Resulting Indicators

entry in eolumns 54-55

Illegal Resulting Indicators
entry in columns 56-57

Dllegal Resulting Indicators
entry in eolumns 58-59

Hlegal Control Level entry in

columns 7-8

Detail specifications must
proceed total specifications

Nllegal Control Level entry in

columns 7-8

Hlegal Control Level entry in

columns 7-8

Illegal Not entry in column 9

Illegal Not entry in column 12

Illegal Not entry in column 15

Illegal Indicator entry in
columns 10-11

Nlegal Indicator entry in
columns 13-14

Dlegal Indicator entry in
columns 16-17

Illegal Factor 1 entry in
columns 18-27 or Factor 2
entry in columns 33-42

Card out of sequence

Invalid entry for specified
operation code

Entry must be H or blank.
Entry must be blank for speci-
fied operation code.

At least one resulting indicator

required for specified opera-
tion code

’I‘othl line cannot be entered
following a last record line.

Total line cannot be entered
following a subroutine line.

No closing apostrophe on
literal entry i

No special action taken

No special action taken

Source line bypassed; pro-
cessing continues with next
line

Half-adjust entry ignored
Blank assumed

No special action taken

No special action taken

LO assumed

LO assumed

LO assumed-

No special action taken

No special action taken

No special action taken

No special action taken

No special action taken
No special action taken
No special action taken

No special action taken

No special action taken

No special action taken

No special action taken
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TABLE E-3. CALCULATION SPECIFICATION ERRORS (Contd)

E-22

columns 33-42

characters following closing
apostrophe,

‘Error
Message Error Definition Action
Number :
0139C Dllegal Operation Code entry ENDSR operation code invalid No sbecial action taken
in columns 28-32 outside of a subroutine
0140C Nlegal Operation Code entry BEGSR operation code speci- No special action taken
in columns 28-32 fied prior to termination of
preceding subroutine
0141C Illegal Result Field entry in Entry previously specified with No special action taken
eolumns 43-48 different length
0142C Dlegal Result Field entry in Entry previously specified with No special action taken
columns 43-48 different decimal positions
0143C Dllegal Result Field entry in Entry previously specified as No special action taken
columns 43-48 alphabetic
0144C Illegal Result Field entry in Entry cannot be a numeric Name processed with first
columns 43-48 literal character numerie
0145C Nlegal Result Field entry in Entry cannot be an alphabetie Name processed with opening
columns 43-48 literal apostrophe in literal included
in alphabetic name
0146C Illegal Result Field entry in Entry previously specified as No further validity tests made
columns 43-48 numeric on field
0147C Invalid Decimal Positions entry Entry illegal with alphabetic
in columns 52 field
0148C Illegal Factor 2 entry in Bit numbers specified incor- Invalid bit numbers ignored
columns 33-42 rectly
0149C Illegal Factor 2 entry in Output file for DEBUG opera- No special action taken
columns 33-42 tion must be at least 80 bytes )
in length
0150C Illegal Factor 2 entry in File name for DEBUG opera- No special action taken
columns 33-42 tion code must be an output
file.
0151C Illegal Factor 2 entry in File name for DSPLY opera- No special action taken
columns 33-42 tion code must be a display
file.
0152C The following label name was No special action taken
referenced and not defined.
0153C Dlegal Factor 2 entry in Filename contains invalid File name used as it exists up
: columns 33-42 characters or embedded to first blank
blanks.
0154C Dlegal Factor 1 or Factor 2 Alphabetie literal contains No special action taken
entry characters following closing
apostrophe.
0155C Dllegal Factor 1 or Factor 2 Alphabetic literal has length No special action taken
entry of zero.
0156C Nllegal Factor 2 entry in. Bit number literal contains No special action taken
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TABLE E-3. CALCULATION SPECIFICATION ERRORS (Contd)

Error
Message Error Definition Action
Number
0157C Dlegal Decimal Positions entry Entry must be 0-9 or blank. Zero assumed
in column 52
0158C Illegal Operation entry in DIV operation code must be No special action taken
columns 28-32 entered prior to specification
of MVR operation code.
0159C No ENDSR operation code No special acetion taken
entered for previous subroutine
0160C Dlegal Resulting Indicators LOKUP operation code cannot No special action taken
entry in ecolumns 54-59 have both Plus and Minus indi-
cators specified in columns
54-57.
0161C Dlegal Factor 1 or Factor 2 More than one decimal point Leftmost decimal point used
entry in numeric literal.
0162C Illegal Factor 1 entry in Label name previously defined No special action taken
columns 18-27
0163C Dlegal Factor 1 or Factor 2 Label name contains invalid Label name used as it exists up
entry characters or embedded to first blank
blanks.
0164C Illegal Factor 1 or Factor 2 Operation code requires a label No special action taken
entry of blanks name.
0165C Nlegal Resulting Indicators High/Low indicators must not No special action taken
entry in columns 54-57 be specified with LOKUP oper-
ation on non-sequenced table/
array.
0166C Illegal Factor 1 or Factor 2 Factor 1 and factor 2 of No special action taken
entry LOKUP operation must have
equal length fields specified.
0167C Dllegal Factor 1 or Factor 2 Table/array indexes must be No special action taken
entry numeric. :
0168C Nllegal Factor 1 or Factor 2 Field name contains more than Name used with first six char-
entry. six characters. acters
0169C Illegal operation entry in FORCE operation illegal with No special action taken
columns 28-32 output or display files
0170C Operation entry of READ in High/Low indicators not No special action taken
columns 28-32 invalid with allowed with READ operation
High/Low resulting indicators
entry in columns 54-57.
0171C Operation entry of READ in Equal indicator HO not No special action taken
columns 28-32 invalid with allowed with READ operation
equal Resulting Indicators
entry of HO in columns 58-59.
0172C Decimal Positions entry in Decimal position cannot be No special action taken
eolumns 52 invalid with Field greater than field length
Length entry in eolumns 49-51
0173C Illegal Factor 1, Factor 2, or Name contains blank as the No further processing of line
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Result Field entry

first character
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TABLE E-3. CALCULATION SPECIFICATION ERRORS (Contd)

Error
Message
Number

Error .

Definition

Action

0174C

0175C

0176C

0177C

0178C

0179C

0180C

0181C

0182C

0183C

0184C

0185C

0186C

0187C

0188C

0189C

0190C

0191C

0192C

0193C

Ilegal Operation entry in
columns 28-32

Dlegal Operation entry in
columns 28-32

Dlegal Factor 1, Factor 2, or
Result Field entry

Entries in columns 18-59
invalid with no Operation
entry in columns 28-32

Illegal Factor 2 entry in
columns 33-42

Dlegal Result Field entry in
columns 43-48

Factor 2 entry of Result Field
entry invalid with Operation
entry of MOVEA in columns
28-32

Dlegal Factor 1 entry in
columns 18-27

Factor 1 entry or Result Field
entry invalid with Operation
entry of DSPLY in columns
28-32

Dllegal Result Field entry in
columns 43-48

Dlegal Factor 1, Factor 2, or
Result field entry

Dlegal Factor 1, Factor 2, or
Result Field entry

Illegal Factor 1, Factor 2, or
Result Field entry

Nllegal Factor 1, Factor 2, or
Result Field entry :

Nlegal Result Field entry in
columns 43-48

Last record calculation speci-
fication must precede SR
specifications.

Detail specifications must
precede LR specifications.

Detail specifications must
precede SR specifications.

RLABL operation must follow
either an EXIT operation or
another RLABL operation.

Result field has been pre-
viously defined differently.

FORCE cannot be specified
on total or last record speei-
fication.

BEGSR can only be specified
on subroutine specification.

Array index is zero.

Entry is not a one-byte alpha
field.

Entry is not a one-byte alpha
field.

Factor 2 or Result Field must
contain an array or an array
element with MOVEA opera-
tion.

Field length of Factor 1 is
greater than record length.

DSPLY operation requires
Factor 1 or Result Field.

Field length of Result Field is
greater than record length.

An index is entered for a field
that is not defined as an array.

An array index cannot be &
table or array name.

An array index cannot be a
ULABL field.

An array index can have no
decimal positions.

Entry must be a table name.

No special action taken

No special action taken

No special action taken

Line assumed to be first line
of AND/OR related indicators

No special action taken

No special action taken

No special action taken

No special action taken

No special action taken

No special action taken

No special action taken

No special action taken

No special action taken

No special action taken

No special action taken

E-24
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TABLE E-4. OUTPUT FORMAT SPECIFICATION ERRORS

Error
Message Error Definition Action
Number
00010 Dllegal Packed/Binary Output Entry must be blank for alpha- No special action taken
entry in column 44 betic field.
00020 Dlegal Packed/Binary Output Entry must be blank for alpha- No special action taken
entry in column 44 betie constant. ’
00030 Nllegal blank after entry in Entry must be blank for alpha- No special action taken
column 39 betie constant.
00040 Dllegal Space and Skip entries Entry must be blank on No special action taken
entry in eolumn 17-22 And/Or line.
00050 Nlegal Space Before entry in Blank assumed
column 17
00060 Nilegal Space After entry in Blank assumed
column 18
00070 Illegal Skip Before entry in Blank assumed
columns 19-20 ,
00080 DNlegal Skip After entry in Blank assumed
columns 21-22
00090 Illegal Not entry in column Blank assumed
23 ,
00100 Dlegal indicator entry in Blank assumed
columns 24-25
00110 Illegal Not entry in column 26 Blank assumed
00120 Dllegal indicator entry in Blank assumed
columns 27-28
00130 Illegal Not entry in column 29 Blank assumed
00140 Dllegal indicator entry in Blank assumed
columns 30-31
00150 Illegal Constants or Edit Words Constant must not contain No special action taken
entry in columns 45-70 less digit positions than field
to be edited.
00160 Illegal Packed/Binary Output No special action taken
entry in column 44
00170 Dlegal entry in columns 71-74 Entry must be blank. No special action taken
00180 Invalid Field Name entry of Data repeated in original No special action taken
*PLACE in columns 32-37 position
01000 Dllegal Form Type entry in Entry must be O. Source line bypassed, pro-
column 6 cessing continues with next
line
01010 Illegal Filename entry in Blank entry or blank first Since no valid file can be re-
columns 7-14 character in entry lated to the following output
specifications, multiple diag-
nostic errors can occur.
01020 Illegal Type entry in column 15 D assumed
96768710 A E-25




TABLE E-4. OUTPUT FORMAT SPECIFICATION ERRORS (Contd)

Error
Message Error Definition Action
Number

01030 Invalid or missing End Position No special aetion taken
in Output Record entry in
columns 40-43

01040 Illegal Filename entry in Name not defined on file speci- Sinece no valid file ean be
columns 7-14 fications related to the following output

specifications, multiple diag-
nostie errors can occur.

01050 Dlegal And/Or entry in Preceding line must be record No special action taken
columns 14-16 selection.

01060 Nllegal Field Name entry in Field name must be previously Field name assumed blank;
columns 32-37 defined in program. line processed as constant

) output.

01070 Illegal Field Name entry in Index name must be pre- No special action taken
columns 32-37 viously defined.

01080 Illegal Field Name entry in Numeric index contains non- Non-numeric character assumed
columns 32-37 ' numerie character. to be zero

01090 Dllegal Constants or Edit Words No terminal apostrophe in No special action taken
entry in eolumns 45-70 constant or edit word

01100 " Illegal End Position in Output Entry cannot be greater than No special action taken
Record entry in eolumns 40-43 record length.

01110 Illegal End Position in Output Entry cannot be less than field No special action taken
Record entry in columns 40-43 length.

01120 Iliegal Field Name entry in *PRINT not available No special action taken
columns 32-37 .

01130 Field Name entry in columns Only numeric fields can be No special action taken
32-37 invalid with an Edit ~ edited.
Codes entry in column 38 or
with an Edit Words entry in
columns 45-70

01140 Packed/Binary Output entry No special action taken
in column 44 invalid with
edited fields

01150 Nlegal Filename entry in Name must be output, update, No special action taken
columns 7-14 or combined file.

01160 Dlegal Field Name entry ih Name contains invalid char- Name used as it exists up to
columns 32-37 acters or embedded blanks. first blank

01170 Dlegal Constants or Edit Words No opening apostrophe in No special action taken
entry in columns 45-70 column 45

01180 Dlegal Constants or Edit Words Constant contains characters No special action taken
entry in columns 45-70 following closing apostrophe.

01190 Dlegal Constants or Edit Words Constant has length of zero. No special action taken
entry in columns 45-70

01200 Illegal Filename entry in Name contains invalid char- Name used as it exists up to
columns 7-14 . acters or embedded blanks. first blank
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TABLE E-4. OUTPUT FORMAT SPECIFICATION ERRORS (Contd)

Error
Message
Number

Error

Definition

Action

01210

01220
01230
01240

01260

01270
01280
01290

01300
01310
01320
01330
01340
01360

01370

01380

01390
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Nlegal Skip entries in columns
19-22

Invalid Indexed Sequential Add
entry in columns 16-18

Nllegal entry in columns 32-74

Illegal Output Indicator entry
in columns 23-31

Constants or Edit Words entry
of dollar sign ($) or asterisk (*)
in columns 45-70 invalid with
Edit Codes entry of X, Y, or Z
in column 38

Invalid Field Name entry of
*PLACE in columns 32-37

lliegal Blank After entry in
column 39

Invalid Edit Codes entry in
column 38

Constants or Edit Words entry
in columns 45-70 invalid with
Edit Codes entry in column 38

Output Indicators entry of 1P
in eolumns 23-31 invalid with
Type entry of T in eolumn 15

Dllegal End Position in Output
Record entry in eolumns 40-43

Dllegal Field Name entry in
columns 32-37

Output Indicators entry of
OA-OG or OV in columns
23-31 invalid with Type entry
of E in column 15

Nllegal Field Name entry in
columns 32-37

Nlegal Field Name entry in
columns 32-37
Dlegal Field Name entry in

columns 32-37

Illegal Field Name entry in
columns 32-37

Entry must be blank for an Add
file.

Add must be defined on file
specifications in ecolumn 66
when Add specified on output
specifications

. Must be blank on record ident-

ification line

Overflow indicator specified
that was not defined on file

- specifications

No valid fields exist to place.

Edit constant illegal with edit
code

1P indicator not allowed to
condition total output

Field length must not be
larger than nine for binary
output.

Table/array indexes must be
numerie.

Overflow indicator not allowed
to condition exception line

Array index in columns 34-37
is zero

An index is specified in col-
umns 34-37 for a field that is
not defined as an array.

An array index cannot be a
table or array name.

An array index cannot be a
ULABL field.

No special action taken

No special action taken

No special action taken

No special action taken

No special action taken

No special action taken
No special action taken
No special action taken

No special actiﬁn taken
No special action taken
No special action taken
No special action taken
No special action taken
No .special action taken

No special action taken

No special action taken

No special action taken
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TABLE E-4. OUTPUT FORMAT SPECIFICATION ERRORS (Contd)

Error
Message Error Definition Action
Number
01400 Illegal Field Name entry in An array index can have no No special action taken
columns 32-37 decimal positions.
01410 Illegal Stacker Select/Fetch Fetch overflow not allowed No special action taken
Overflow entry of F in column for exception output
16
01420 ADD must be specified ADD is assumed in columns
(columns 16-18) for an output 16-18.
and add file.
TABLE E-5. COMPILE TIME ARRAY ERRORS
Error
Message Error Definition Action
Number
0001A Short table/array loaded at Less than the maximum num- Remaining table/array elements
compile time ber of elements read into filled with blanks if alphabetic,
table/array zeros if numerie and not in
ascending sequence, and nines (9)
if numeric and in ascending
sequence.
0002A Nllegal entry in columns 1-2 of Should be end-of-file (/*) line End-of-file line assumed
. record
0100A Table/array entries loaded at First line assumed to be **}4;
compile time not preceded by processing begins with second
**} line source line.
0101A File name encountered on file Since no valid file information
translation entries that was can be related to bad file name,
not defined on file specifica- additional random errors can
tions occur. Assumed file informa-
tion can vary between pro-
grams.
0102A Illegal file name entry on file File names not specified in File names following the error
translation records valid form are bypassed; file names
entered correctly prior to the
error are processed.
0103A File translation entries not Line processed as first file
_preceded by **i line translation line
0104A Alternate collating sequence Line assumed to be **}4 line;
entries not preceded by **j processing begins with next
line . line.
0105A Illegal entry in columns 1-6 of Line does not begin with Line assumed to begin with

E-28

alternate collating sequence
record

ALTSEQ.

ALTSEQ; therefore, first
eight columns not processed
as data
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TABLE E-5. COMPILE TIME ARRAY ERRORS (Contd)

Error . .
Message Error Definition Action
Number
0107A Mode definition (alphabetic } No special action taken
or numeric) not encountered
for following field
0108A Length definition not encoun- No further processing of field
tered for following field
0109A Invalid character in hexa- No special action taken -
decimal data
0110A Dllegal table/array entry Alphanumeric field out of No special action taken
sequence
0111A Iliegal table/array entry Non-numeric character in Character assumed to be zero
' numeric input field
0112A Dllegal table/array entry Numeric field out of No special action taken
sequence
RUN-TIME ERRORS 0107R  HALT INDICATOR H7 IS ON
These messages are output during execution of RPG II object 0108R HALT INDICATOR HS8 IS ON
programs when an abnormal situation occurs. No operator
intervention is possible to respond to the message. The 0109R HALT INDICATOR HS9 IS ON
message is output to the MSOS console device and is of the
§ form: 0110R NO PRIMARY OR SECONDARY FILES ARE §
OPENED
RPG nnnx ffffffff text
0111R  SQUARE ROOT OF NEGATIVE NUMBER
Where: nnn is the run-time error message number,
0112R NOT USED
X is the designator. It is D for messages
output by the data manager; otherwise it 0113R DIVISION BY ZERO

is R.
0114R ARRAY INDEX OUT OF RANGE
fELELEfS is the file name, or blank if not applicable.
‘ 0115R INPUT TABLE OR ARRAY OUT OF SEQUENCE
text  is the message text.
0116R NO TABLE OR ARRAY DATA IN FILE
The following is a list of run-time error messages.
0117R TOO MUCH DATA FOR TABLE OR ARRAY
i 0101R HALT INDICATOR H1 IS ON
0118R SUBROUTINE RETURN STACK IS FULL
| 0102R HALT INDICATOR H2 IS ON
0119R SUBROUTINE RETURN WITHOUT PREVIOUS §
§ 0103R HALT INDICATOR H3 IS ON EXSR

§ 0104R HALT INDICATOR H4 IS ON _ 0120R END-OF-FILE FOR DEMAND FILE
0105R  HALT INbICATOR H5 IS ON 0121R RECORD NOT FOUND, KEY NOT IN INDEX FILE

0106R HALT INDICATOR H6 IS ON 0122R RELATIVE RECORD NUMBER OUT OF RANGE
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0123R
0124R
0125R
0126R
0127R
0128R
0129R
0130R
0131R
0132R
0133R
0134R
0135R
0136R
0137R

0138R
0139R
0140R

0141R
0142R
0143R
0144R
0145R
0146R
0147R
0148R
0149R
0150R
0151R

0152R

® E-30

RECORD IS OUT OF SEQUENCE

FILE OUT OF MATCHING RECORD SEQUENCE
UNIDENTIFIED RECORD IN FILE

TOO MUCH DATA FOR RECORD

Not used

Not used

Not used

ATTEMPT TO OUTPUT TO FULL FILE

DIRECT ACCESS RECORD NO. OUT OF RANGE
ATTEMPT TO UP_DATE FILE BEFORE INPUT
RECORD NOT FOUND WITH SPECIFIED KEY
DUPLICATE KEY FOR OUTPUT TO FILE
DEVICE ERROR

FILE IS NOT PRESENT

FILE DOES NOT CORRESPOND TO DMPT
DESCRIPTION

SETLL NOT VALID FOR THIS FILE TYPE
Not used

UNABLE
ERROR

TO CONTINUE DUE TO PREVIOUS

Not used
Not used
Not used
Not used
Not used
Not used
Not used
Not used
Not used
ALL HALT INDICATORS HAVE BEEN DISPLAYED

FIRST LINE WILL BE PRINTED TWICE FOR
FORMS ALIGN

Not used

0153R
0154R
0155R

0156R

0157R

0158R

0159R

0160R

Not used
Not used

ERROR IN PARAMETER(S) PASSED TO SUB-
ROUTINE SUBRFL

ERROR IN PARAMETER(S) PASSED TO SUB-
ROUTINE SUBRAJ

ERROR IN PARAMETER(S) PASSED TO SUB-
ROUTINE SUBRMV

ERROR IN PARAMETER(S) PASSED TO SUB-
ROUTINE SUBRIN

ERROR IN PARAMETER(S) PASSED TO SUB-
ROUTINE SUBRED

Not used

DATA MANAGER ERRORS

These messages are similar to the run-time error messages
and are also output during execution of RPGII object
programs when an abnormal situation is detected by data
management. The message is output to the MSOS console
device and is of the form described for run-time errors.

The following is a list of data manager error messages.

001D
002D
003D
004D
005D

006D

007D
008D

009D

010D
011D

012D

FILE IS ALREADY OPENED

TRIED TO PROCESS FILE IN WRONG MODE
SPECIFIED RECORD LENGTH IS INCORRECT
FILE NOT DEFINED IN DIRECTORY

AN ADD FILE FOR SEQ PROC MUST BE DEF A
OUTPUT

ADD/LOAD SEQUENTIALLY NOT FOR DIRECT
DEF FILE

FILE DEFINITION IS WRONG FOR SEQ. PROC.

RECORD LENGTH NOT COMPATIBLE WITH THE
DIRECTORY.

ggg MGR DID NOT HANDLE DIR REQ STATUS

TRIED TO ACCESS AN UNOPENED FILE

READ 09 FOUND
RECORD DEFINED

FILE TO BE NON UNIT-

RECORD ######## WAS SHORT-PADDED WITH
BLANKS
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013D
014D
015D
016D
017D
018D
019D
020D
OZiD

022D
023D

024D
025D
026D
027D

028D

029D
030D
031D
032D

033D
034D
035D

036D

READ 12 FOUND FILE DEFINED AS A NON-DISK
FILE

RECORD ######## WAS TOO LONG - RECORD
TRUNCATED

WRIT17 FND FILE DEFI AS A NON UNIT-
RECORD FILE

WRIT20 FND FILE DEFI AS A NON DISK-SEQ
FILE

UPDT26 FND FILE DEFI AS A NON DISK-SEQ
FILE

MULTIPLE UPDATES W/O READ .IN BETWEEN
INVALID '

ADDT30 FOUND FILE DEFINED AS A NON DISK-
SEQ FILE

CLOS35 FOUND FILE DEF AS A NON UNIT-REC
FILE

CLOS38 FOUND FILE DEFINED AS A NON DISK-
SEQ FILE

MASS STORAGE ERROR

fglggs MGR DID NOT HANDLE FILE REQUEST

END OF TAPE ENCOUNTERED
INPUT DEVICE FAILURE
OUTPUT DEVICE FAILURE

SHARED BUFFERS NOT ALLOWED FOR TAPE
FILES

BLOCK SIZE MUST BE INTEGER MULTIPLE OF
REC SIZE

READ11 FOUND FILE NOT DEFINED AS TAPE
WRIT19 FOUND FILE NOT DEFINED AS TAPE
CLOS37 FOUND FILE NOT DEFINED AS TAPE

DATA OVERFLOW - NO MORE TAPE VOLUMES
DECLARED

ADDING RECORDS IS NOT ALLOWED IN DIRECT
PROC.

OUTPUT FILE FOR DIRECT PROC MUST BE DEF
DIR

DIRECT PROC. ON INDEXED FILE ALLOWED
ONLY FOR INP

FILE DEFINITION IS WRONG FOR DIRECT PROC.
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037D
038D
039D
040D

041D
042D

043D
044D
045b
046D
047D
048D
049D
050D
051D
052D
053D
054D
055D
056D
057D

058D

- INDEX PROC.

READ13 FOUND FILE DEFI AS A NON DISK-
DIRECT FILE :

WRIT21 FOUND FILE DEFI AS A NON DISK-
DIRECT FILE

UPDT27 FOUND FILE DEFI AS A NON DISK-
DIRECT FILE

CLOS39 FOUND FILE DEFI AS A NON DISK-
DIRECT FILE

RECORD NUMBER ######## OUT OF RANGE

DOUBLE BUFFERING NOT ALLOWED FOR
INDEX FILE

IS ALLOWED ONLY FOR
INDEXED-DEF FILES

KEY LENGTH/POSITION NOT COMPATIBLE WITH
DIRECTORY

OPEN05 WAS CALLED FOR NON-RANDOM
PROCESSING

READ15 FOUND FILE DEFINED AS A NON INDEX
FILE

WRIT23 FOUND FILE DEFINED AS A NON INDEX
FILE

ADDT32 FOUND FILE DEFINED AS A NON INDEX
FILE

CLOS41 FOUND FILE DEFINED AS A NON INDEX
FILE

UPDT29 FOUND FILE DEFINED AS A NON INDEX
FILE

THE KEY IN RECORD ######## MODIFIED BY
UPDATE

CLOS40 FOUND FILE DEFINED AS-A NON INDEX
FILE

READ 19 FOUND FILE DEFINED AS A NON
INDEX FILE

WRIT22 FOUND FILE DEFINED AS A NON INDEX
FILE

UPDT28 FOUND FILE DEFINED AS A NON INDEX
FILE

ADDT31 FOUND FILE DEFINED AS A NON INDEX
FILE

SETL33 FOUND FILE DEFINED AS A NON INDEX
SEQ FILE

RECORD ######## OUT OF ORDER
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059D

060D
061D

062D
063D

. 064D
065D
066D
067D
068D
069D
070D
071D

072D
073D
074D
075D

076D
. 077D
078D
079D
080D

081D

e E-32

SETL33 SET LOWER LIMIT NOT ALLOWED FOR
ADD FILES

KEY OF RECORD ######## ALREADY EXISTS

SEQ. PROC. FOR INDEX-DEFINED FILE ONLY
FOR INPUT

UNABLE TO SORT THE KEYS

SLCT34 CALL STACKER SELECT IS NOT
SUPPORTED

ERROR CODE IN BUFFER IS WRONG FOR TAPE
NO VOL1 LABEL ON SL TAPE

WRONG DATA éE’I‘ NAME

TAPE VOLUMES MOUNTED IN WRONG ORDER
TAPE FILE NOT DEFINED BY MOUNT UTILITY
WRONG VOLUME SERIAL NUMBER

INVALID EXPIRATION DATE

FILE MANAGER ERROR IN READING MOUNT
FILE '

UNEXPIRED DATE SET
Not used
COMBINED FILES ARE NOT SUPPORTED

OPEN02 FOUND FILE DEF AS NON SPECIAL DEV
FILE :

WRONG BUFFER SIZE CANNOT BE USED FOR
FIXED BLK

BLOCKING IS
BUFFERS

IMPOSSIBLE FOR SHARED
ERROR RETURN FROM SPEC DEV DRIVER,
STATUS = $$$3$$

READ 10 FOUND FILE DEF AS NON SPECIAL
DEV FILE '

UPDT25 FOUND FILE DEF AS NON SPECIAL DEV
FILE

RECORD #it###### WAS TOO LONG - RECORD
IGNORED

082D
083D

084D
085D
086D
087D
088D

089D

090D
091D
092D
093D
094D
095D
096D
097D
098D
099D
100D

CLOS36 FOUND FILE DEF AS NON SPECIAL DEV
FILE

WRIT18 FOUND FILE DEF AS NON SPECIAL
DEV FILE

Not used
Not used
Not used
Not used
Not used
Not used
Not used
Not used
Not used
Not used
Not used
Not used
Not used
Not used
Not used
ERROR AT LOCATION = $$$$$

Not used

MAGNETIC TAPE UTILITY ERRORS
Tables E-6 through E-10 list the four types of magnetic tape

utility processor - (MTUP) error

messages: action,

descriptive, critical, serious, and warning error messages.
See the Magnetic Tape Utility Processor Reference Manual
for further information.

MOUNTUTILITY ERRORS

MOUNT utility error messages are shown in table E-11.
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TABLE E-6. MAGNETIC TAPE UTILITY ACTION MESSAGES

Error Message

Definition

Action

*INVALID PARM=
"XXX. ..
*RETYPE PARM:_

10 ERRORS
*CONTINUE:

*MOUNT,OUTPUT,
SCRATCH:

*VOLSER=nnnnnn:
VOL NOT
EXPIRED USE:
*DATA SET NAME:

VOLSER=nnnnnn

The characters within quotes are invalid
and may be corrected.

Verify function has located 10 consecutive
records that contain errors.

Label processing: Output volume header
records are checked against the system
date.

Label processing: Output volumes require a
data set name if not available from input.

Informative tape file just opened with the
specified volume serial number.

Enter corrected parameter.

Type carriage return to termi-
nate or type one character
followed by carriage return to
continue.

Type carriage return, which
implies tape is ready, or type
any other character followed
by a carriage return, to termi-
nate the initialize function.

Carriage return implies do not
use. U implies use, ignoring
expiration date.

DSN="XXXXX'

None

TABLE E-7. MAGNETIC TAPE UTILITY DESCRIPTIVE ERROR MESSAGES

Error Message

Definition

Action

FILES(S) NOT
OPEN

*INVALID OPEN OR
CLOSE

*FUNCTION NOT

A required file is not open and the speci-
fied function eannot be executed.

The file being opened or closed is already
in that state.

An attempted function is not available in

Open file and reenter function.

Open or close the proper file.

Use another function, if

AVAILABLE the system. The function is not invalid; possible,
rather, the system was configured without
the requested module.
*PARM NOT A parameter is not available in the system. Use another parameter, if
AVAILABLE The parameter is not invalid; rather, the possible.
system was configured without the re-
quested module.
*INCORRECT The volume mounted does not contain a Mount correct volume and type
VOL MOUNT: volume label or the header label sequence a carriage return.
is incorrect; i.e., the wrong volume of a
multiple volume file is mounted.
96768710 A
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TABLE E-8. MAGNETIC TAPE UTILITY CRITICAL ERRORS

E-34

Error Code Definition Action

EEF2CQ0* >+ Data buffer linkage has been destroyed. Reload utility.
Cause: 1/0 malfunction, CPU malfunction.

TABLE E-9. MAGNETIC TAPE UTILITY SERIOUS ERRORS
Error Code Definition Action

*EX65000*+** Available memory has been filled. Free memory by closing a file.

225001 ¥ *** Attempt to close file already closed. Close proper file.

FREXGQ2*¥** 1. Read end-of-file Retry the function.

2.  Attempt to write on file not opened
for write.

3. 1/O error; i.e., parity, read or write
error, lost data, or alarm.

#5003+ %+ Variable length block does not match Close all files, Open input as
actual length read, or variable read length undefined and dump records to
is greater than specified block size. locate the erroneous record.

File cannot be processed as
variable length.

R 117 i Blocking has been requested and specified Reopen file with proper param-
block size is smaller than specified record eters.
size,

bt 11 11T S " Variable size error detected prior to Attempt to re-execute function
write after closing and reopening all

files. Possible hardware mal-
function.

52356+ **+ Fixed block error detected prior to write. Close file and reopen with
Record length is not specified. proper record size or dump file

to locate erroneous records.

EREESQQT 2 Labeled file sequence number in error. Mount proper volume and re-
(File is not opened.) open.

kX658 s+ Labeled file EOF1 trailer label contains This file eannot be processed
invalid information which does not corres- with standard labels.
pond to header label 1.

FEEEG009 4+ 2+ Labeled file is missing EOF trailer labels. File cannot be processed as

. labeled.

*E235010% %+ End-of-tape sensed on output file Close the file with EOV and re-

(unlabeled) open after mounting new tape.
Re-enter function to complete
processing.

EREXS01] R A double file mark has been sensed on an Close input file and mount next
input file. Processing is terminated. volume. Re-enter function to

complete processing.

*H225(] 2% Invalid date Re-enter date function with

proper date.
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TABLE E-9.

MAGNETIC TAPE UTILITY SERIOUS ERRORS (Contd)

Error Code Definition Action

FEEEG()]J¥*** Labeled volume sequence number incorreect. Mount proper volume and re-

(Occurs after OPEN file is not opened.) open file.
FEERG)14¥ %> ZERO LENGTH block specified in OPEN Reopen, specifying proper
FILE is not opened. block length.
ki 1) Bl b Block or record length specified is not a Reopen, specifying even block
multiple of two. FILE, is not opened. and record length. If either
block or record length is odd,
the data cannot be processed
by the system.
TABLE E-10. MAGNETIC TAPE UTILITY WARNING MESSAGES
Error Code Definition Action
XXXW000xxx Blocking not specified but block size and Open file with proper param-
record size have been specified differently eters, or continue statement.
in OPEN.

xxxW001xxx File count specified as zero Re-enter function with proper
parameters or continue state-
ment.

XXXW002xxx Record count specified as zero Re-enter function with proper
parameters or continue state-
ment.

XxxW003xxx Input and output record lengths have been Re-enter function with proper

specified differently for COPY. parameters or continue state-
ment.

TABLE E-11. MOUNT UTILITY ERROR MESSAGES

Error Message

Definition

Error Message

Definition

XXXXXXXX
MOUNTED

UNRECOGNIZED
PARMS
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The information for this tape
volume has been written to
the Mount file. It does not
imply that all the informa-~
tion was written, as there
may have been other errors.
It shows that as much as
possible was written.

Self-explanatory — A param- .
eter beginning with an ille-
gal letter was supplied. The
parameter itself will be high-
lighted by a question mark (?)
printed underneath it on the
console.

INPUT ERROR,
CONTINUE?

FILE NAME
MISSING

FILE MANAGER
ERROR

CODE NOT A
ORE

There was some failure of the
logical input device prevent-
ing the reading of Mount
information. Remaining data
will be flushed and the pro-
gram terminated.

The F parameter was not
supplied.

For some reasons, the Mount
file could not be written.

C parameter must be CA or
CE.
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TABLE E-11. MOUNT UTILITY ERROR MESSAGES (Contd)

out any data.

EXPIRATION DATE Must be five characters long.
WRONG LENGTH

Error Message : Definition Error Message Definition
MISSING A parameter, such as F, C, PARAMETER TOO F was more than 8 characters
PARAMETER V, D, or E was supplied with- LONG long, D was more than 17

-characters long, or V was
more than 6 characters long.

CATALOG UTILITY ERRORS

CATALOG utility error messages are as follows:

*CATLOG* ***ERROR***/
*CATLOG* READY TO INSTALL/
MASS STORAGE I/O ERROR/
REQUIRED PROGRAM NOT FOUND/
LIBRARY PROGRAM NOT VALID/
PROGRAM ON LGO NOT VALID/
TOO MANY PROGRAMS ON LGO/
LAST LGO PROGRAM HAS NO XFR/
INVALID CONTROL STATEMENT/

BINARY PUNCH UTILITY ERRORS

Binary punch utility (RBDPCH) error messages are as follows:

*RBDPCH* O/P UNLINKED RBD PROG AND
SUBPROGS

E-36

*RBDPCH* ****ERROR****
*T NOT FOUND IN LGO FILE
BINARY OUTPUT ERROR

NAM BLOCK MISSING
DUPLICATE ENTRY POINTS
ENT/EXT TABLE OVERFLOW
PROGRAM NOT FOUND IN LIB
RBDPCH* OUTPUT COMPLETED
E10 UNPATCHED EXTERNAL

SWITCH UTILITY ERRORS

SWITCH utility error messages are as follows:

Message Meaning
SWITCH = X, X X X, XX XpX X. is the status of RPG
172737475767778 external indicator Ui
fori=1to8.
x. = 0if U, is OFF
x; = 1 of U is ON
INVALID SWITCH ENTRY *SWITCH xXxxxxxxx

statement was invalid.
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RPG !l OBJECT PROGRAM " F
LOGIC (DETAILED)

A R R AR

For each input record processed, an RPG II object program
performs the same general sequence of operations. This
sequence of steps is called the program cycle, Within each
cycle there are two periods of time in which calculations are
performed and output records are produced. At total time,
all total calculation operations (operations conditioned by
control level indicators in eolumns 7 and 8 of form C) and
total output (records conditioned by control level indicators)
are done. Calculation and output operations not conditioned
by control level indicators are performed at detail time.

Wy ML AL PRI O ORI 5 R T R Y R PR

O ISR S8 ARSI I 1 SSRGS T TSR

The specifiec steps taken during each cyele are shown in the
following flowchart (figure P-1). Total time occurs at
steps 18 and 19; detail time is shown in steps 25 and 3. A
program cycle begins at step 3 and continues through step
25. The remainder of this appendix is a description of the
RPG II object program logic referencing numbers in the
flowchart (figure F-1).

OPEN ALL FILES.

TIME TABLES AND
ARRAYS,

LOAD PRE-EXECUTION

2

PERFCRM IP
OQUTPUT.

O—t

PERFORM HEADING, DETAIL, AND
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FETCHED OVERFLOW OUTPUT.

TURN ON OVERFLOW INDICATOR IF
OVERFLOW LINE HAS BEEN REACHED.,

SET OFF OVERFLOW INDICATORS IF
PERFORMED LAST CYCLE; LEAVE

ON IF FETCHED DURING PREVIOUS
DETAIL CALCULATIONS OR CURRENT
DETAIL OQUTPUT,

ANY
HALT
INDICATOR
ON?

SET OFF RECORD
IDENTIF YING INDI-
CATORS, IP, L1-L9,
AND HI-H9.,

6

Figure F-1. Program Cyecle (Sheet 1 of 4)

END
OF JOB
G:EQLESTED

F-1



READ FROM FILE JUST PROCESSED.

FIRST TIME HERE, READ ONE RECORD
FROM EACH FILE EXCEPT CHAIN AND
DEMAND,

IDENTIFY (ONLY) RECORDS WITH LOOK-
AHEAD FIELDS.

RECORD
IDENTIFIED
AND RECORD
TYPE SEQUENCI
CORRECT?

10A

END OF JOB
CONDITIONS
MET?

YES
~(@©)

ARE
THERE

ARE
THERE
_MATCHING
FIELDS?

YES

FIELDS?

29

SELECT RECORD BY HIGHEST
PRIORITY MATCHING FIELD
CONTENT.

ANY
MATCHING
FILE QUT OF
SEQUENCE?

NO

TURN ON RECORD
IDENTIF YING INDICATOR,

CONTROL
BREAK?

SET ON APPROPRIATE
CONTROL LEVEL INDICATORS,

®

Figure F-1. Program Cycle (Sheet 2 of 4)

F-2
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YES

SET ON LR AND

Li-L9
|

PERFORM TOTAL CALCULATIONS AND ANY
REQUESTED EXCPT, CHAIN, DSPLY, AND
READ,

GIVE RESULTING INDICATORS APPROPRIATE
SETTINGS.

TURN ON OVERFLOW INDICATOR IF OVERFLOW
AREA REACHED THROUGH EXCEPTION OUT-
PUT.

PERFORM FETCHOVERFLOW IF REQUIRED

BY EXCEPTION OUTPUT.

19 y
PERFORM TOTAL OUTPUT.

SET ON OVERFLOW INDICATOR
| F OVERFLOW AREA HAS.BEEN
REACHED.

FETCH OVERFLOW IF REQUESTED.

ol

OVERFLOW
INDICATOR
ON?

PERFORM
OVERFLOW
OUTPUT

Figure F-1. Program Cycle (Sheet 3 of 4)
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1.

4.

23

r SET MR ON OR OFF. _l
24

TURN FELD INDICATORS ON OR OFF.

MAKE DATA FROM LAST RECORD
SELECTED AVAILABLE.

READ FROM LOOK-AHEAD FILES.

25

PERFORM DETAIL CALCULATIONS AND
ANY REQUESTED EXCPT, CHAIN, DSPLY,
READ, AND FORCE.

GIVE RESULTING INDICATORS APPROPRIATE
SETTINGS.

TIURN ON OVERFLOW INDICATOR IF OVER-
FLLOW AREA REACHED THROUGH EXCEPT-
ION OUTPUT.

PERFORM FETCH OVERFLOW IF REQUIRED
BY EXCEPTION QUTPUT.

PERFORM LR
CALCULATIONS,

34

PERFORM
LR OUTPUT

35
PERFORM TABLE

AND ARRAY
OuUTPUT

% 4

CLOSE FILES

37 o
‘ END OF JOB ’

Figure F-1. Program Cycle (Sheet 4 of 4)

All data files referenced in the object program are
opened; that is, they are made ready for use by the
program. ' All pre-execution time tables and arrays
are loaded into computer memory.

All output records conditioned by the first page
(1P) indicator are produced. These records are
written only once per object program execution
and, thus, do not fall within the program cycle.

The program cycle begins. All heading and detail
records whose conditions are satisfied are written
out. This output includes records conditioned by an
overflow indicator if the overflow routine has been
fetehed. If the overflow line was reached or if
overflow was fetched during this step, the perti-
nent overflow indicator is turned on.

If the overflow line was reached during the most

recent step 25, the overflow indicator is turned on,

Otherwise, if the indicator did not go on during
step 3, the indicator is turned off.

5.

5A.

5B.

7.

Each halt indicator is tested in turn. If they are all
off or if each remaining halt indicator is off,
control goes to step 6.

An overflow indicator was on. The operator selects
one of three options: continue, controlled cancel,
or immediate cancel. These options are described
in appendix B.

If the operator selects continue, control returns to
step 5 where the remaining halt indicators are
tested. If the operator elects to cancel, the
program is terminated at step 32.

All record identifying indicators.and indicators 1P,
L1 through L9, and H1 through H9 are turned off.

The LR indicator is tested, If it is on, a branch to
step 26 is taken.

The program reads the next record from the file
that provided the previously processed record. File
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9.

10.

10A.

11.

12,

13.

14.

15.

16.

17.

18.

translation occurs at this point, if necessary. If
this is the first execution of step 8, one record is
read from each input file except forced files and
demand files. If this is not the first execution of
step 8 and the file has look-ahead fields, the next
record of the file is identified only,

The program tests to see if the record just read
was an end-of-file record. If the end of the file has
been reached, a branch to step 11 is executed.

When the file was not at end-of-file, the program
tests the sequence of the input record according to
form L. If the record is in proper sequence, control
goes to step 11. Control also goes to step 11 if this
is a nonsequential input record but the program was
able to identify the record.

A halt occurs. When execution is resumed, control
goes to step 31.

A test is made to see if end-of-job conditions have
been met. The test is successful if all files for
which an E was specified in column 17 of form F
are at end-of-file, and in this case a branch to
step 26 is taken.

If the program has multiple input files, the record
just read may not be the record selected for
processing in the current cycle. Record selection
will oceur at step 27.

With a single input file, the record read will indeed
be the record selected for processing in this cycle;
but if sequence checking through matching fields
has been specified for the file, that checking takes
place first at step 30.

A record has been selected for processing during
this eycle, and the appropriate record identifying
indieator is turned on. Data from the record is not
made available, however, until step 24.

If the record contains control fields, a test for a
control break is made. This is accomplished by
seeing if the current control fields are not equal to
the previously processed control fields. If a control
break has not oeccurred, or if the record does not
have control fields, a branch to step 17 is taken.

When a control break has occurred, the pertinent
control level indicator and all lower level control
level indicators are turned on.

If this is the first program ecycle or first control
break, total calculations and output are bypassed
by a branch to step 20.

All total calculations (eonditioned by control level
indicators in columns 7 and 8) are performed. If
LR is on, operations conditioned by LR are per-
formed after all other total calculations have been
performed. Any required file translation is done
for exception output, chain, and read operations.
Overflow is fetched if it is required by exception
output. If exception output causes the overflow
line to be reached, the appropriate overflow
indieator is turned on.
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19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

All total output that is not conditioned by overflow
indicators is produced. A specified overflow
indicator goes on if the overflow line was reached
during this total output phase. If LR is on, output
records conditioned by the LR indicator are written
out after all other total output records have been
produced. File translation is performed on total
output records, if requested. Overflow is fetched,
if required.

If LR is on, execution of the object program is
concluded at step 35.

When LR is not on, the program tests the status of
the overflow indicators. If all overflow indicators
are off, overflow output is not called for, and
eontrol goes to step 23.

At this point, all output operations conditioned by
positive (on) overflow indicators whose other condi-
tions are also met are performed. File translation
is performed on overflow output, if requested.

The MR indicator is turned on if this program has
multiple input files and the record about to enter
processing is a matching record. Otherwise, MR is
turned off.

Data from the record selected for processing and
from specified look-ahead fields is made available
for the next cycle. Field indicators are turned on
or off, as appropriate.

All detail caleulations (operations not conditioned
by control level indicators in columns 7 and 8) are
performed. Any required file translation is done
for exception output, chain, and read operations.
Overflow is fetched if it is required by exception
output. If exception output causes the overflow
line to be reached, the appropriate overflow indi-
cator is turned on. Control returns to step 3,
where the next cycle is commenced.

Control comes here when all files for which an E
was specified in column 17 of form F are at end-of-
file. The last record indicator (LR) and all control
level indicators (L1-L9) are turned on, and process-
ing continues at step 18.

If a file has been forced, the next record in that
file is, by definition, the next input record to enter
processing. The record is selected, and a branch to
step 14 is taken.

If a file has not been forced, and a record with no
matching fields is found in a normal and active
input file, that record is selected for processing.
Control goes to step 14.

When matching fields are specified, the normal file
with the highest priority matehing fields content is
selected. When two or more files have equal
matching fields of the highest priority, the record
from the highest priority file is selected for
processing. (The primary file is always the highest
priority file; the order of priority of seeondary files
is determined by the order in which those files are
listed on form F.)



30.

30A.

31.

32.

The matching fields content of the selected record
is compared to the matching fields content of the
previously selected record. 1f the records are in
proper sequence (or equal), control returns to
step 14.

The program halts. The operator's options are to
bypass the out-of-sequence record, by reading the
next record from the same file, or to cancel the
job. The operator's decision is queried at step 31.

This step tests the operator's decision to either
bypass an erroneous record or cancel the job. In
the case of a bypass, control returns to step 4.

If the operator has chosen an immediate cancella-
tion, the job is terminated at this point.

33.

34.

35.

36.

37,

With a controlled cancel, all calculation operations
conditioned by the LR indicator are performed.

All output operations conditioned by the LR indi-
cator are performed.

All tables and arrays for which a To Filename was
specified on form E are written out. File transla-
tion is applied to these tables and arrays, if
requested.

All files used by the program are closed; for
example, any output record still residing in a core
buffer is written out.

Program execution is ended.
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USE OF EXTERNAL SUBROUTINES G

Control may be passed to an assembly language subroutine
by an EXIT operation or to a FORTRAN language subroutine
by an EXITF operation in a calculation specification.
Parameters referenced in the subroutine must be specified
by RLABL operations that immediately follow the EXIT
operation. A parameter may be a field, table or array, file,
indicator, or a literal. The format of these specification

statements is given in section 9.

ENTRY

Control is 'passed to the user subroutine with an RTJ
instruction. The entry point must therefore be an ADC 0

instruction for the return address.

Upon entry the A-register contains a pointer to the
parameter list. The parameter list contains one entry for
each RLABL statement that followed the EXIT statement in
the RPG II source program. The list is terminated by a word

with all bits on.
The effective calling sequence is:

LDA = XADR
list

RTJ SUB
SUB

PARAMETER LIST FORMAT

For a file, field, or table/array name in an RLABL
statement, the parameter list contains the associated
file/field description table entry number (FDT).
indicator the list contains the indicator number with bit 15
also set on. The list is terminated by a word with all bits set

A register = Address of parameter

Call to user subroutine, entry name

¢

on.
15 14
ADR | x ) Entry |
X Entry 2
Entry 3
Entry n
X F F F F

Note: |f X=0, entry is a file/field description table (FDT)

number
If X=0, entry is an indicator number

0317
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The user subroutine may be coded to handle a variable
format of parameter lists or may expect a fixed number and
form of parameters. In the later case the parameter list
should be checked to verify that the correct structure was
coded in the RPG II source program.

SUBROUTINES TO SUPPORT USER
ASSEMBLY LANGUAGE ROUTINES

The following subroutines are used to support user assembly
language routines:

RIMVB

Entry:

RIMIB

Entryi

RILBY

Entry:

Exit:
RISBY

Entry:

RYFLDL

Entry:

Move Bytes

- A-Register = Byte count

Q-Register = Source byte address
I-Register = Destination byte address
RTJ RIMVB Subroutine call

ADC RI9BASE Source offset
ADC R9BASE Destination offset

Move Bytes Immediate

A-Register = Byte count

Q-Register = Immediate constant
I-Register = Destination byte address
RTJ RIMIB Subroutine call

ADC R9BASE Destination offset

Load Byte

Q-Register = Byte address

RTJ RILBY Subroutine call
ADC RIBASE Source offset
A-Register = Byte (bits 7-0)

Store Byte

A-Register = Byte to store (bits 7-0)
Q-Register = Byte address

RTJ R9SBY Subroutine call
ADC R9BASE Source offset

Get Field Length and Address

A-Register = File/field description table (FDT)
number (bits 0-7)

RTJ RIYFLDL Subroutine call



Exit:

ROTSTN

Entry:

Exit:

RICRIN

Entry:

RISETN

Entry:

A-Register = Attribute bits

. Bit 15 = Numeric field

14 = Table
13 = Array
12 = Ascending sequence if table or array
11 = Descending sequence if table or array
10 = File
9 = UMONTH, UDAY, UYEAR, or UDATE
field
8 = Any form of page field
7-0 = Byte length minus 1 (alphabetic field)
7-4 = Decimal position (numeric field)
3-0 = Digit count (numerie field)
Q-Register = Length
Alphabetic field = Byte length minus 1
Numerie field = Digit count
I-Register = Address
File = Absolute address of DMPT
Field = Byte address relating to RYBASE

Test Indicator

A-Register: Indicator number (bits 7-0)
RTJ RITSTN

A-Register: 0 = Indicator on
1 = Indicator off

Clear Indicator

A-Register: Indicator number (bits 7-0)
RTJ RICRIN Subroutine call

Set Indicator

A-Register: Indicator number (bits 7-0)
RTJ RIYSETN Subroutine call

DATA FORMATS

FILES

Information regarding files is contained in the data
management parameter table. This table (DMPT) consists of
a prefix of 4 to 14 words plus the table itself. The prefix is
addressed as negative offsets from the pointer output from
R9FLDL.

FIELDS/TABLES/ARRAYS

The byte address output from ROFLDL is relative to
RYIBASE. To get the absolute address, the byte address must
be shifted right 1 and added to RIBASE. If the unit's
position of the byte address is on, the first byte of the field
is the right byte of the first word. The first byte is the high
order position of the field. This address manipulation is
performed by the ROLBY and R9SBY routines.

The table byte address is that of the last looked up entry;
the array byte address is that of the first array entry.

Numeric fields are in packed decimal format with one

decimal digit per byte. A sign byte is allowed to the right of
the low order digit; D is minus, F is plus.

INDICATORS
Numbers 1 through 99 are used for indicators 01 through 99.
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CODING OF SAMPLE RPG Il PROGRAMS H

This appendix contains two sample RPG II programs. The
first example is described in considerable detail as an
introduction to RPG II program solutions.

EXAMPLE 1

Example 1 demonstrates the retrieval and updating of
records in an indexed sequential file using the CHAIN
operation code. The context is an inventory report problem
in which a part number field from an input card is used to
chain to the indexed sequential disk file. The card record
also contains fields that specify how many of a particular
part were received, issued, and returned in the transaction
period. The card record is identified by an X character in
column 80.

The master inventory record for the part contained in the
disk file contains an alphanumeric description of the part as
‘well as the number of parts on hand and the minimum
number of the particular part that is acceptable for the
inventory..

Calculations are performed to determine the new on-hand
balance for the part number. That field of the disk file
record is updated, and a report describing mventory activity
for the month is printed.

If, during the chaining process, an unidentified part number
appears at the card reader, that part number is printed in
the report with the comment NOT FOUND. A master
record that does not contain the record identification code I
in the first character position corresponds to a deleted part
number and is identified as such in the same printed report.

A new balance that is less than or equal to the minimum
acceptable balance for a part number is denoted with the
comment ORDER or WARNING, respectively, in the report.

The following pages contain illustrations of the input,
update, and output files involved in the program (figure H-1)
and the five pages of RPG II coding (figure H-2) required to
solve the problem.

FILE DESCRIPTION SPECIFICATIONS

READER is the name of the primary input file assigned to
the card reader. This file must be processed to end-of-file.

INVTRY is the chained update file. The file has fixed length
records that are 40 characters long. The key field is six
characters long and begins in record position 34. The file is
processed randomly.

The output file is named PRINT and has overflow indicator
OA associated with it,
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INPUT SPECIFICATIONS

Records in the file READER are identified by an X in
column 80. Indicator 01 is set on when this type of record is
being processed.

Active records in the inventory file, INVTRY, are identified
by anl in character position 1. Indicator 02 is on during
processing of this type of record. Any other type of record
in the same file turns on indicator 77.

CALCULATION S‘PECIFICATIONS

At line 010, the PARTNO field is chained to the file
INVTRY. The CHAIN is conditioned by the presence of a
valid input card, designated by indicator 01. If the CHAIN
fails to yield the desired record, indicator 88 is set on.
Otherwise, indicator 02 is on in the next detail cycle.

When indicator 02 is on, all the fields needed to perform the
inventory calculations are present, and those calculations
are performed in lines 020 through 050. The field WORK
receives the result of the calculations.

At line 060, the test is made to determine if more parts
need to be ordered. Indicator 11 is turned on if the balance
is equal to the order point, and indicator 10 goes on if the
part definitely needs to be ordered.

OUTPUT SPECIFICATIONS

Heading lines for the file PRINT are produced if either the
first page (1P) indicator or the overflow (OA) indicator is on.
Updated page numbers are printed at the top of each page.

The detail record deseribed in lines 170 through 270 is
printed only if both indicators 01 and 02 are on. The
individual comment fields ORDER and WARNING are
conditioned additionally by the indicators10 and 11,
respectively.

Lines 280 through 310 describe the exception line, which is
printed for either an unidentified part number or an inactive
master record.

Lines 320 and 330 provide the updating of the master file.
Update occurs only if both indicators 01 and 02 are on,
showing that both a primary and secondary record were
received for the part number and that the calculations were
performed. Other fields of the master file record are not
listed on the Output Specifications form,.as they are not
changed.

H-1



PARTNO RECD | ISSUED | RTRND X
READER FILE
| DESCR MINMUM | ONHAND |PARTNO
INVTRY FILE
INVENTORY 07/04/76 PAGE |
PART PART MINIMUM  PREVIOUS NEW
NUMBER  DESCRIPTION BALANCE BALANCE RECEIVED ISSUED RETURNED BALANCE
220260 ITEM | 50 55 5 50 WARNING
220261 ITEM 2 1,000 1,006 100 30 1,076
220264 ITEM 3 750 600 100 25 50 725 ORDER
267890 NOT FOUND
311235 DELETED
E 3 ¥
0334 PRINT FILE
Figure H-1. ' Input and Output Formats
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Figure H-2.

EXAMPLE 2

In example 2 the CHAIN operation code is used to create
(load) a direct disk file. The disk file, OFFEXT, is a file of
telephone extensions in the plant; the file is ordered by
extension number, and each record contains the office
number and employee number corresponding to each exten-
sion. OFFEXT is described on the File Extension Specifica-
tions form as a chained output file.

Example 1 Coding

(Sheet 3 of 3)

Records used to create OFFEXT are read from the card
reader. The file is initialized to blanks. The key field is
contained in positions 1 through 3 of each input record.
Other character positions, although loaded to the file, are
not described individually.

Figure H-3 shows the RPG Il coding sheets required for
example 2.
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RPGII UTILITY \ |

“

Table I-1 specifies the user of the utilities described in this
appendix. Disk type utilities are supplied by UTIL, which is
deseribed in the ITOS reference manual.

TAPE MOUNTUTILITY

NOTE

This utility operates under ITOS only from
the master terminal. It does not operate
from other ITOS terminals.

The tape mount utility (MOUNT) runs under MSOS to define
all tapes that are used by a subsequent RPG II program.

MOUNT builds records into an indexed MSOS file manager
file that is indexed-linked, first-in, first-out. The key
corresponds to the filename on an RPG F statement. Groups
of records with the same keys correspond to volumes within
a multivolume file. The file number of this file manager file
is defined by the INIT utility and is named MOUNTFIL.
Every time MOUNT is executed, the file is rewritten from
the beginning.

The utility is called in by the MSOS job processor command:

The utility is called in ITOS console mode in reply to
REQUEST =:

MOUNT, parameter list

The format of the commands read from the MSOS standard
input device by MOUNT is a string of parameters separated
by commas, in any order (see table I-2). The first letter of
the parameter signifies its meaning.

The last MOUNT command must be followed by /* in input.
columns 1 and 2. -

A MOUNT command is required for each tape file in the
RPG II program, including unlabeled tapes.

An RPG program has seven F statements referring to files.
The following is a sample VIOUNT program:

*MOUNT

FTAPE1

FTAPE2

FTAPE2

FTAPE3,B,P
FTAPE4,5,V123,DNEW.DATA
FTAPES5,S,V111111,DMYDATA
FTAPES,S,V222222,DMYDATA
FTAPES6,S,0UT.DATA,V333333
FTAPET?,V345,DUPDATE,E76300

*MOUNT /¥ ‘
TABLE I-1. UTILITIES USED WITH RPG
Utility System Comments
MOUNT ITOS, console mode Cannot be used except at master terminal in ITOS
CATLOG ITOS, batch mode Cannot be used except at master terminal in ITOS
SWITCH ITOS, terminal mode Note difference in way utility is called
RBDPCH ITOS, batch mode ITOS current does not support punch type hardware
DSORT ITOS, procedure stream mode
UTIL ITOS, terminal mode
EDITOR ITOS, terminal mode
96768710 C I-1



TABLE [-2, MOUNT UTILITY PARAMETERS

First Subfield Definition
Letter
A Add records to an exist-
ing file.
B Bypass label processing.
C A, B,or E Code of tape: ASCII, BCD),)
or EBCDIC.
D Name; up to 17 Dataset name on HDR1
characters long label
E Date; in form yyddd | Expiration date of file
(yy=year; ddd=day)
F Name; up to eight File name, corresponding
characters to RPG F statement
L Leave tape in position at
close time
N No label processing
P Protect file. Informs
operator to remove
write ring.
R Rewind tape at close
time.
S Standard label pro-
cessing
U Unload tape at close
time.
\% Number; up to six Volume serial number of
characters long tape
NOTES:
1. F is compulsory.
2. Defaults are CA (ASCII code), N (no labels), and
R (rewind). The rest are optional.
3. B, N, and S are mutually execlusive.
4. L, U, and R are mutually exclusive.
5. D, E, and V make sense only in conjunction with S.

Where:
TAPE1
TAPE2

TAPE3

is a non-label tape.

is a non-label tape on two volumes.

has a nonstandard label; therefore the label
must be bypassed. Mount without a ring.
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TAPE4 is an input file on a standard labeled tape. The
serial number. of the tape is 000123 and the
data set name is NEW.DATA.

TAPE5 is an input file on two volumes with standard

labels. The volume serial number of the first -

tape is 111111 and the second 222222. The
data set name is MYDATA.

TAPE6 is an output file to be written on an SL tape.
The data user name is OUT.DATA, VOLUME
333333.

TAPE?7 is an output file to be written on an SL tape.
The volume serial number is 000345. The data
set name is UPDATE AND ' EXPIRATION
DATE 76300 (day 300 in year 1976).

CATALOG UTILITY

NOTE

This utility operates under ITOS only in
batch mode from the master terminal. It
does not operate from other ITO
terminals. .

The catalog utility (CATLOG) installs the generated RPG
object program in the MSOS program library under the name
given in the RPG program identification field (columns
75-80 of Common Entries).

The RPG object program will be link-edited and installed in
the program library as shown in figure I-1 and described
below:

1. A calling routine with the entry point the same as the
RPG program name. The calling routine is stored in
relocatable binary format.

2. A file containing the ROOT and initialization modules,
named the same as the RPG program name with the last
character of the name replaced by 0.

3. A file containing the input, calculation, output, external
root, and tables. It will be named the same as the RPG
program name with the last character replaced by a 1.

4. A file containing the cleanup routines, named the same
as the RPG program name with the last character
replaced by a 2.

Because CATLOG generates three overlays, the amount of
core required to execute a program that had been cataloged
is less than for direct execution from the load-and-go file.

The cataloging task takes three steps. See figure I-2 and
the following description.
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ON LIBRARY MASS-STORAGE DEVICE

ROOT FILEO

INITLIALIZATION

INPUT FILE |

CALCULATION

OUTPUT
CLEAN UP FILE 2
PROGRAM PROGRAM

Figure I-1. RPGII Program Link-Edited and
Loaded into Program Library

Step 1 -~ The RPG II compiler stores the object code on the
scratch mass storage unit beginning at the first scratch
sector. The compiler generates five object modules for each
RPG program (initialization, input, calculation, output, and
cleanup). Each object module begins with a NAM block and
terminates with an XFR block compatible with the MSOS
LOADER. The CATLOG program takes the relecatable
object code generated by the RPG II compiler as input.

Step 2 - The CATLOG program inputs the ROOT and calling
program from the program library, inputs the object
program from scratch mass storage, and outputs the library
edit load file. The load file is input to the MSOS library
editor (LIBEDT) to install the RPG object program as three
overlays and a calling program.

The prototype of the calling program object code is modified
to have the declared RPG program name as its entry point
and to use the file names as deseribed.

Step 3 - LIBEDT is called to link-edit and load the three
files and the calling program into the program library.

The catalog capability requires the use of a read/write
sequential access device. Either a magnetic tape or a
pseudo tape (in conjunction with the job file handler (JFH))
and the file manager in MSOS satisfy the requirement. The
job control statements vary depending on.which device is
used.



IN PROGRAM LIBRARY

ROOT
CALLING PROGRAM
PROTOTYPE
I INSTALLATIONFILE
| on Mmsos
| SEQUENTIAL DEVICE
ROOT
ON SCRATCH
INITIALIZATION
INITIALIZATION |
ROOT INPUT
INPUT *CATALOG | | caLcuration
*RPG CALCULATION CATALOG | [Lovr
COMPILER
come coTrUT PROGRAM | | roor
‘ 1 CLEANUP STEP 2 | CLEANUP
* RPG *CATALOG | | cALLiNG
| PROGRAM
e e e —
0324
Figure I-2. Flow of Compiling/Cataloging an RPG II Program

PROGRAM
LIBRARY

FILEO

LIBEDT ) FILE |

STEP 3

The job control statements for magnetic tape are as follows
(it is assumed that logical unit 6 is a magnetic tape):

Control
Statement

*JOB,RPG,CATLOG

*REW,6
*K,P6
*RPG

-RPG SOURCE-
*CATLOG

*V,6,B

*REW,6
-END OF FILE-

Step

1
2
3
4

9

Comments

Job control

Rewind the tape (unit 6).
Assign output to the tape.
Execute the RPG compiler.

Take the generated object
code from scratch disk and
create an install file on
unit 6.

Install the program on unit 6
in the program library.
(Unit 6 has all the control

statements to accomplish
this.)

Rewind unit 6.
End of job

The job control statements for pseudo tape are a follows (it
is assumed that logical unit 7 is a pseudo tape):

Control
Statement

Sfeg

*JOB,RPG,CATLOG 1
*DEFINE,TAPE1,RPG 2

*

I-4

Comments

Job control
Define a scratch tape

*OPEN,TAPEL,RPG,
w,7

*K,P7
*RPG

-RPG SOURCE-
*CATLOG

*V,7,B

*RELEAS,TAPEl,
RPG ‘

-END OF FILE-

SWITCHUTILITY

FILE 2

CALLING
PROGRAM

Open with read/write option
as LU7.

Make the binary output
unit 7.

Execute the RPG compiler.

Take the generated object
code from scratch disk and
create an install file on
unit 7.

Install the programs on
unit 7 in the library.

Release the scratch tape
and its space.

End of job .

The SWITCH utility is either called from a process stream or
it is called from a terminal in response to REQUEST=. In
the process stream case, the utility call has the form:

SWITCH
XXXXXXXX

Where: xxxxxxxx is the switch setting ( 0=off, 1 = on).
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If called from the terminal in response to the REQUEST=
option, after SWITCH is requested, the displayed message is
returned to the operator:

ENTER SWITCH VALUES xxxxxxxx

The operator replies by specifying the position of each
switeh with a zero or a one.

BINARY PUNCHUTILITY

NOTE

This utility is not currently used for ITOS
since the 1TOS hardware configuration
does not include punched output
equipment.

The RPGII object program may be punched from MSOS
load-and-go scratch mass storage by the binary punch
(RBDPCH) routine.

The object output is compatible with the MSOS and the
RTOS relocatable linking binary loader and optionally
includes necessary RPG II runtime routines (copied from the
MSOS program library).

Input is read from the standard input device and is

terminated by an *T record or an end-of-file. Output is

always to the standard punch unit ($FA), which may not be
the same as the input unit. Output is terminated with an *T,
if read, or an end-of-file.

Relocatable binary output is copied directly from the
scratch unit to the punch unit. External references cause
the corresponding programs to be copied from the program
library.

The RBDPCH utility produces a deck of relocatable binary
programs and subroutines that may then be loaded and linked
into an executable program. A tape or pseudo tape or other
MSOS binary output media may be used instead of punched
cards. The prerequisite for using RBDPCH is that the object
program(s) must be on disk seratch (LGO file) and must be
terminated by an *T. The runtime routines necessary for
the operation of the program(s) on LGO must be in the
program library

The MSOS job control statements to punch the object code
following compilation are:

*K,Pn

*RBDPCH,x

Where: n is the logical unit used to punch the resulting
binary decks

X isa suppression flag. If x is any nonblank
character, the referenced library programs are
not punched. Trailing commas can be omitted
if x is blank.
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A leading message is printed on the line printer:

*** UNLINKED RBD PROGRAM AND SUBPROGRAMS
*kk

* %k

and is followed by the names of all the programs and
subprograms as they are output to the punch unit.

A message is printed with the name of the missing cntry
point for each external reference that cannot be matched by
a corresponding entry point in the program library.

Following the last subprogram, an *T is punched and a
termination message appears on both the line printer and
comment device: )

RBD FILE FINISHED
and control returns to the job processor.

See the RTOS reference manual for information on loading
the deck into the RTOS System

The following core-resident entry point names normally
appear as missing externals:

» LOGIA
e FMPFLG
e RPFDIR
SYSID
» RISWCH
e DAYTO
s MONTO
® YERTO

Dummy programs (if any) used to equivalence these entry
points must be removed from the library prior to executing
RBDPCH or deleted from the output.

SORTUTILITY

A call to the sort utility allows one or more files to be
sorted in order by one or more key fields into a single output
file. The sort utility may be called only from a procedure
stream and may not be called from within an RPG I
program. The sort utility has the following capabilities:

»  One or more files composed of records of equal length
can be sorted. If more than one file is sorted in a single
run, the records are merged to form a single sorted
output file.

o The key fields upon which the files are sorted may be of
any length, may overlap, and (if more than one key is
specified) define a hierarchy, that is, a secondary sort
within a primary, a third order sort within a secondary
sort, and so forth.




©  The user may select whether the sorted output file will
contain (1) the full input records (tagalong sort) or (2)
only the portion of the record that remains after the
key fields have been removed (data sort) or (3) only the
relative record numbers of the input file records
(ADDROUT sort).

» Records may be selectively included in or excluded
from the output file based on whether a single key field
within the record satisfies logical relations specified by
the user by the relational operators =, # <, >, <, and >
relating the key field to another key field or to a
constant.

e Data in the input records and the normal collating
sequence are assumed to be ASCII. However, the user
may select that EBCDIC code be used instead.

For a more complete description of the sort utility, its
operation, and its use, the reader should refer to the ITOS
reference manual.

UTIL

UTIL is a file-oriented utility that can be used to control
equipment to be used, to list files, and to set up, change, and
compress, or release files. UTIL can also be used to bring
disk packs online and to load copy, or dump files.

The file manager utilities operate under the direction of an
executive, UTIL, that is called through the ITOS executive.
UTIL reads an individual request processor into main
memory to process each UTIL command.

UTIL operates in one of two modes:

&  When interactive mode, UTIL processes commands
entered by the operator through the CRT terminal.

e When in procedure stream mode (entered by keying
REQUEST = CARDPRO), UTIL processes commands
encountered in the input stream being read on the
device previously assigned by the INPUT= command.

For a more complete description of UTIL, its operation, its
use, and the commands, refer to the ITOS reference manual.

TEXT EDITOR

The text editor provides line-by-line (record oriented)
editing of sequential and direct files that contain only ASCII
text (or blank filled records, in the case of direct files). The
text editor is used to add or change records in existing file-
manager files or in files previously created by the text
editor. Thus the editor is well suited for creating and
maintaining RPG II source files. The editor can only he used
interactively; all entries are made through the CRT
terminal. The following types of opecrations can be
performed on a file:

#  Change a single line

&  Change a specific character string in one or more lines.
The user specifies the old string of characters, the new
string that is to replace it, and the range of lines in
which the change is to bhe made.

® Add a line with a specified line number

e Add one or more lines with automatic line numbers.
The text editor assigns line numbers in ascending order.

L Delcte a line
®  Clear all references to the current file

® List records on the CRT terminal within a range of
records specified by the user

® Resequence the records in the file by assigning new
sequence numbers

® Set tab stops for use with auto mode line entry

For a more complete deseription of the text editor, its
capabilities, operation, and restrictions, the reader should
refer to the ITOS reference manual
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TABLE I-3. CONTROL STATEMENTS FOR SMC2

Statement
Call
SMC2 Sorting procedure stream begins

RUN Statement

D,WKBKSZ,S/N,KEYCNT,FILCNT, D = Disk sorting operation
WKBKSZ = Size of working area required
S/N = Sequence checks.selected or ignored
KEYCNT = Number of search keys
FILCNT = Number of files to be sorted

KEYS Statement

...C,A/D,KEYCOL,KEYCOLS,... One sequence of these four parameters per key

C = Character type records
A/D = Ascending or descending order »
KEYCOL = Relative position of first character of key in
record (starts with 1)
KEYCOLS = Number of characters in keyword
INFILE Statement
D,FILNAM,RECLTH,BLKSIZ,SKIPCNT, DOCNT, One INFILE statement per input file
D = Disk type records
FILNAM = File name (eight characters)
RECLTH = Record length (words)
BLKSIZ = Block size (1000 words, nominal)
SKIPCNT = Number of records skipped prior to first
record to be sorted
DOCNT = Number of records to process in this file
OUTFILE Statement
D,FILNAM,LUN,BLKSIZ, D = Disk type output file
FILNAM = Output file name (eight characters)
LUN = File manager logical unit
BLKSIZ = Block size

S/N selects or rejects sequence checking of
all merged outputs whether inter-

mediate or final (usually sorting is

sorting run is aborted. N suppresses
sequence checking.

done in stages and the sorted outputs
from groups of records are succes-
sively merged into larger and larger
groups until all of the records are in a
single group). S seleets sequence
checking. This should be the normal
selection of this parameter. Use of
sequence checking guards against
errors otherwise undetected during
I/0 transfers. A sequence error is
treated as a fatal error and the
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KEYCNT is the number of keys to be used for the
sorting run. SMC2 will not finish
processing the KEYS statement until
the number of keys specified by
KEYCNT has been found and pro-
cessed. If this number is not found,
the run is aborted and the fatal error
message is delivered. If the input file
is an indexed file, the key fields do
not have to agree with the key fields
used by the file manager.



FILCNT is the number of input files to be used
for the sorting run. SMC2 will
continue to process INFILE state-
ments until it has found the total
number of INFILE statements speci-
fied by the number in this parameter.
If fewer or more INFILE statements
are encountered, SMC2 aborts the
sorting run. SMC2 processes input
files in the same order that they were
specified by the INFILE statements.

KEYS STATEMENT

This statement defines - each key to be used. Each key
requires four consecutive parameters. The order of the keys
in the KEYS statement determines the sorting hierarchy:
the first key presented is the primary key. Records are first
sorted by this key. Then records are sorted according to the
second key presented. Then records are sorted by the third
key presented, ete., until records have been sorted by each
of the specified keys.

The format for each of the n keys used in the sorting process
is:

C,A/D,KEYCOL,KEYCOLS,

Where: C indicates that the record to be
formatted is a character type
record.

A/D A signifies that ascending collating

order is used;

D signifies that descending collating
order is used.

KEYCOL is the character position within the
record for the first character of the
key. The first character position of
the record is numbered 1.

KEYCOLS is the length of the key in characters.
The minimum length is a single
character.

INFILE STATEMENT

Each file used in the sorting operation must be defined by its
own INFILE statement. The order of the INFILE statements
determines the order in which files are read when the
sorting operation is executed. The format of the INFILE
statement is:

D,FILNAM,RECLTH,BLKSIZ,SKIPCNT,DOCNT.

Where: FILNAM is an eight-character file name. The
owner name is fixed by the USER ID
which was supplied by the operator
when he logged onto the controlling
terminal. Volume name is fixed by
the fact that the OUTFILE must
occur on the same file where the
input files are stored.

RECLTH is the number of words per record.
RECLTH must be an even divisor of
WKBKSZ and BLKSIZ. Note that
RECLTH must be the same for every
INFILE statement, and the length
equals or exceeds the length of the
largest key (that is, keys must be
entirely contained within a single
record). For a 32K word computer,
maximum  RECLTH is about
2,000 words.

BLKSIZ is the number of words that SMC2 reads
during a read request to a file. It
may differ for each INFILE state-
ment, but each BLKSIZ must be a
nonzero multiple of RECLTH. At run
time, SMC2 checks the length of each
block to be read to verify that the
actual BLKSIZ is a nonzero multiple
of the specified RECLTH and to
verify that the actual BLKSIZ does
not exceed the available memory
storage. Error messages are gener-
ated if BLKSIZ is improperly desig-
nated. Depending on other SMC2
parameters, the maximum BLKSIZ
for a 32K word machine is about
1,000 words. Other parameters,
however, diminish this value.

SKIPCNT is the number of records at the
beginning of the file to be skipped
prior to processing the first record
for that file. Its value ranges from 0
to 99,999,999.

DOCNT is the number of records to be
processed in this file. Its value
ranges from 1 to 99,999,999, DOCNT
and SKIPCNT together allow the pro-
grammer to select a single contiguous
block of records from a file, to omit
records preceding the desired
records, and to omit records follow-
ing rhe desired records. If DOCNT
equals E, all records are to be
processed.

OUTFILE STATEMENT

The OUTFILE statement defines the output file. The format
of the statement is:

D,FILNAM,LUN,BLKSIZ.

Where: D indicates the file is a disk file type

(that is, a file manager file).

FILNAM is the eight-character output file name.
Its name follows the same rules as
the FILNAM parameter in the INFILE
statement.
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LUN

is the file manager logical unit where

the output file is to be defined. This
unit corresponds to an assignment in
SYSDAT of the file manager logical
unijts, which are numbered {(on a
maximum hardware configuration)
from 1 through 8. SYSVOL is always
numbered 1. SMC2 converts this
LUN value to a volume name as a
function of the location where the
volume is mounted. The operator
must not use a volume designation for
LUN. The LUN parameter assures

BLKSIZ is defined as in the INFILE statement.
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RECLTH is inferred from the INFILE statements. RECLTH
must be an even divisor of BLKSIZ.

Example:

Procedure Stream
SMC2
D,318,5,3,1

c'A'l"I'C’ADs.lCC'A'g’z'

D ,NEWORDSY,53,318,0,E,

D,SNEWORDV,1,318,

Comments
Procedure call

WKBKSZ = 6xRCDLTH,
checking requested, three
keys, one file

Ascending order, keys start
at positions 1, 8, and 9

RECLTH = 53, BLKSIZ
= 6x53, no records skipped,
sort all records

Output on SYSVOL (FM
LUN1) BLKSIZ = 6xRECLTH

I-9






TRACE UTILITY (TRACER) J

The RPG II Trace feature is provided to assist the analyst in
locating programming errors and system problems. It is used
primarily during RPG II application program development.
It is not intended as a training aid. There are three types of
trace:

o Trace compiler interpreter

o  Trace compiler object code generation
&  Trace object code execution (run time)
The trace feature
specification be

H-specification control
program is compiled:

requires that a special
included immediately after the
card when the RPGII source

Column 6 X
Column 8 1 if object code execution trace required;
blank if not required.

Column 10-13 Source statement number (with leading
zeros); starts compiler interpreter trace,
blank if not required

Columns 20-23 Source statement number (with leading
zeros); starts compiler object code
generation trace, blank if not required
Column 27-72 Program identification (optional; not used
by trace)

The most common form is for execution time trace only:
column 6 = X, column 8 = 1, and all other columns are blank.
Specifying execution time trace adds about 800 words to the
program main memory size.

NOTE

The program must be recompiled and
recataloged before execution in normal
mode.

TRACE OUTPUT FORMAT

The following examples illustrate the trace output format.
Actual output on a user system may differ slightly.

COMPILER RUN-TIME TRACE

This mode is selected if column 8 = 1 on the X specification.
This mode causes the trace support routine to be included
when the program is cataloged. There is no special output
at compile time, but a program cannot be traced at run time
" unless it was compiled with this option selected on the X
control statement.
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control

At run time the trace must be enabled by first executing the
TRACER program and then entering one of the following
options:

Option ITOS/Terminal Mode
0 No trace, turn off E option
1 Trace at terminal
2 Full trace at terminal
3 Full trace on printer
E Halt on any error condition
S3 3segment multiuser mode for RPG I
S5 5segment multiuser mode for RPG II

The previous option is assumed (initially zero) unless the
trace utility is called, which allows the option to be entered
as above. Either the terminal or the printer may be
specified. The full trace includes output of a mnemonic for
each of the calculation section operations actually executed.

Indicators are printed wherever a change in status of the
indicator occurs (full trace only). Messages indicate the
start of each portion of the RPG II execution cycle. There
is no trace output during the OPEN or CLOSE RPG I
segments.

When trace option 1, 2, or 3 is selected, the system will halt
(enter a tight loop) in SYSMSG if an RPG runtime error
message is reported. This enables the user to request a
dump of main memory. To exit from the halt state (loop),
the user must use the control panel to set the A-register to
zero.

When trace option E is selected, the system will halt (enter
a tight loop) if any error m,essage is reported from any area
of ITOS (e.g., the utilities, the file manager, RPG II, etc.).
To exit from the halt state (loop), the user must use the
control panel to set the A-register to zero.

When trace option S3 or S5 is selected, three or five
segment mode of operation (respectively) is initiated. Note
that unless the RPG program to be executed is very large or
the operating system has a small user area, the 3-segment
mode of operation is most efficient.

The following example shows a typical run time trace
output. ' :

Trace Output Normal Output Comments

ON 1P LO Start of trace
DETAIL OUTPUT output, indicators
PRINT RECORD ON 1P L0 are ON
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Trace Output Normal Output Comments
————— e page eject———————m——u--=

TEST AND-LR
OFF 1P
INPUT RECORD FROM IN
SELECT RECORD FROM IN
ON 01
GET INPUT FIELDS
DETAIL CALCULATION
ADD
COMP
SETON
ON 70
EXCPT
PRINT RECORD ON OUT

EXCPT-01
DETAIL OUTPUT
PRINT RECORD ON OUT

DETAIL-01

OFF 01
INPUT RECORD FROM IN
SELECT RECORD FROM IN
ON 01
TOTAL CALCULATION
TOTAL OUTPUT
PRINT RECORD ON OUT

TOTAL 01

GET INPUT FIELDS
DETAIL CALCULATION
ADD
COMP
ON 77
SETON
ON LR
SETON
EXCPT
PRINT RECORD ON OUT

EXCPT-01

DETAIL OUTPUT
PRINT RECORD ON OUT

DETAIL-01

OFF 01
ON L1 L2L3L4L5L6L7L8LS
TOTAL CALCULATION
SETON
ON 72
EXCPT
TOTAL OUTPUT
PRINT RECORD ON OUT

TOTAL LR

Header output

Input from primary
file. Indicator 01
(record ID) ON

ADD operation

COMP - no change
in indicators

SETON 70 set ON

EXCPT operation
led

Exception output

Detail output.
Indicator 01
(record ID) OFF

Total output

Indicator 77 set
ON by COMP
Indicator LR set

ON
SETON -no
change

Exception output

Detail output

LR caused L1
through L9 to
turn ON

Indicator 72 set
ON at total
time

Total output

COMPILER INTERPRETER TRACE

This mode occurs when a source statement line number is
entered in columns 10 through 13 of the X specification.
This mode generates a large amount of printout even though
a line is printed only when one of the following changes:

] 32

PC — Program counter — if changed by more than one
RL — Roll position — contents of roll
PF — Program flag - true or false

BP — Source
(decimal)

statement . pointer — column number

OP - Old pointer - program counter
Values are in hexadecimal (except BP).

An example of a compiler interpreter trace is shown in
figure J1.

COMPILER OBJECT CODE GENERATION TRACE
This mode oceurs when a source statement line number is
entered in columns 20 through 23 of the X specification. A

line of output is printed for each compiler object output
operation.

RBD Value
For output of an RBD value, the first field printed is the
object program counter. The second field printed is the
value output.

A denotes an absolute value

R denotes a program relocatable value

B denotes output of the lower byte (bit 0-7)

B*  denotes output of the high byte (bits 15-8)

*  denotes a new origin

PC= Program counter in the specified compiler overlay

ENT
For output of an ENT, the first field is the entry point name

followed by the second field, which is the defined value
(address).

EXT Reference
For output of an EXT reference (with an ADC), the first

field is the object program counter followed by the second
field, which is the external name.

NAM
For output of an NAM, the following is printed:
% 3 ok Ak Kok SEGMENT NO % %k

An example of object code generation is shown in figure J-2.
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Output
RPG II COMPILER
0001 H
0002 FREAD IPE F 80 80
0003 FPRINT O F 132
PC=0194 F RL=3-0008 PF=T BP=0006
PC=0196 F  RL=4-0000 PF=F
PC=0198 F PF=T
PC=019B F BP=0007
PC=019C F PF=F
PC=01A3 F PF=T
PC=01A5 F RL=5-0000 PF=F
PC=01A7 F RL=6-0008
PC=01A8 F  RL=5-0000
PC=01AB F BP=0008
PC=01A8 F '
PC=01AB F BP=0009
PC=01A8 F
PC=01AB F BP=0010
PC=01A8 F
PC=01AB F BP=0011
PC=01A8 F
PC=01AB F BP=0012
PC=01A8 F
PC=01AB F BP=0013
PC=01A8 F
PC=01AB F BP=0014
PC=01A8 F
PC=01AB F BP=0015
PC=01AC F PF=T
PC=01AE F BP=0007
PC=01AF F PF=F
Figure J-1.
Output
RPG II COMPILER
0001 H S
0002 FINPUT IPE F 80
s«ketk SEGMENTOQ *** PC=018F H
R9BASE-- 0000 R PC=0190 H
RI9RPGX--0000 R PC=0191 H
0000 1400 A PC=0194 H
0001 0000 A PC=0197 H
0002 =R9RPRT PC=0199 H
RYONES-- 0003 R PC=01A3 H
0003 00F1 A PC=01A4 H
R9COMA--0004 R PC=01A3 H
0004 006B A PC=01A4 H
RYPERD--0005 R PC=01A3 H
0005 004B A PC=01A4 H
RI9DOLR--0006 R PC=01A3 H
0006 005B A PC=01A4 H
R9ZERO--0007 R PC=01A3 H
0007 00F0 A PC=01A4 H
RISTAR-- 0008 R PC=01A3 H
0008 005C A PC=01A4 H
Figure J-2.
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Comments
Normal heading and list output

Source line 1

READER Source line 2
PRINTER  Trace begins at line 0003
OP=8BC0 Interpreter is at 0194 in F-overlay
Roll position 4 loaded with 0000
Program flag changed to TRUE
Source pointer moved to column 7
Roll-5 loaded with 0000
Roll-6 loaded with 0008
Roll-6 was unloaded
Source pointer moved to column 8
OP=01AC
Interpreter jumper to 01AB from 01AC
0OP=01AC
OP=01AC
OP=01AC
OP=01AC
oP=01AC
0OP=01AC

End of interpreter loop for columns
8 through 15

Compiler Interpreter Trace

Comments

Normal list output

Start of object output
Entry point RIBASE and RIRPGX are at location 0000

Absolute values of 1400 and 0000 were output for locations
0000 and 0001

Location 0002 will contain address of RORPRT which is an
external reference. At this point program counter is at
location 01A3-01A4 in compiler H overlay. :

Entry point (R9PERD) is at location 0005
Location 0005 contains value 004B

Object Code Generation
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INDEX

T N AR

Access modes 5-4

Access, sequential 5-5
ADD operation 9-5

ADD a record, form O 10-2

Adding record to files 5-9; 9-15; 10-1; 13-11

Additional input/output area 4-3; 5-8
ADDROUT files 5-2
file processing 5-7; 13-11

sorting 5-9
Alphanumeric
fields 9-18

literals 9-4
Alternate collating sequence 2-1; 4-2; 11-2
Alternate tables or arrays 6-2,5
ALTSEQ (see alternate collating sequence)
Ampersand ( &), use in edit word 10-11
AN/OR relationships, form C 9-3
AND/OR relationships 8-7

form I 8-3,13

form O 10-2

stacker select

input 8-7
output 10-3

Apostrophe (') usage, form O 10-10
Arithmetic operations, form C 9-4
Array files 5-2; 12-2
Array index 9-11; 12-1
Array name 6-2; 12-9
Arrays (see tables)
Arrays, alternate 6-2
Arrays and tables in programming 12-1
ASCI 5-4,9; D-12
Asterisk (*), comment line 3-1
Asterisk fill 10-10,11

‘Batch mode operation I-1
BEGSR operation 9-13
Binary format 6-5
(see also packed or binary fields)
Binary punch utility I-5
Binary relative record number 5-2,7; 13-11
(see also ADDROUT files)
Bit operations 9-9
BITOF 9-9
BITON 9-9
TESTB 9-9
Blank after 10-10
Block length 5-4
Block prefix 5-9
Branching operations 9-10
Buffer offset length 5-4,9
Buffering, double 5-8

C/Z/D (character/zone/digit) 8-6
Caleulation specifications, form C 9-1
error messages E-19
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Catalog utility E-36; I-3
error messages E-36
Causing character to be considered equal 4-2;
CHAIN operation 9-15
(see also direct file; random processing)
Chained file 5-2; 9-15
Changing contents of tables and arrays 5-2
Characters
ASCII D-10
EBCDIC D-7
Codes
EBCDIC D-7
edit 10-8; D-8
operation D-1
record identification 8-6
Collating sequence 4-2; D-7
alternate 2-1
Combined files 5-1
Comments
form C 9-19
form E 6-6
on table input record 11-2
use of asterisk (*) 3-1
Common entries on specifications sheets 3-1
COMP operation 9-8
Compare and testing operations 9-8
Compilation
error messages (diagnostic messages) E-1
of source program 1-1
Compilation time tables and arrays 2-1
Compiler B-1
Compiler program 1-1
Conditioning files (form F) 5-11
Consecutive access 5-6
Consecutive file processing 5-6
Constant, form O 10-10
(see also literal)
Continuation lines 5-9
Control break
definition and general description 1-2; 8-9
unwanted 8-10
Control card specifications, form H 4-1
Control fields 1-2; 8-9
Control group 1-2; 8-9
(see also control fields; control level)
Control level 1-1
form C 9-2
formI 8-9
Control level indicator 1-2
form C 9-2
formI 8-9
form O 10-6
with subroutines 9-2
Conversion of fields
input fields 4-3; 6-4
tables and arrays 6-4
CR (negative balance symbol) 10-10

11-1

Index-1



Creating a direct file (see direct file)
Cycle
detailed object program logic F-1
general object program logic 1-1

Data formats (see packed or binary fields)
Date field 9-4; 10-8,10
DEBUG
operation 9-16
specifications 4-2
Decimal positions
form C 9-18
form E 6-5
formI 8-8
with move remainder operation (MVR) 9-6
with square root operation (SQRT) 9-6
Decimel data format
(see also packed or binary fields)
packed 6-4
unpacked 6-4
Demand file 5-3; 9-15
(see also READ operation)
Detail lines, form O 10-2
Detail operations 1-2; 9-1; 10-2
Detail time 9-1; F-1
Device code 5-9; D-12
Diagnostic messages, RPG II compiler E-1
Digit
. C/Z/D 8-6
character grouping by digit (table) D-11
Direct file
adding records 5-9; 13-11
creating (loading) 9-15; 13-11
organization 13-11
processing 5-5; 13-11
synonym records - 9-16
Disk file

(see also direct file; indexed file; sequential file)

block length for 5-4
utility E-31
error messages E-31

‘Display file 5-2
DIV operation 9-6
Dollar sign ($)

fixed 10-10

floating 10-11
Domestic format 4-2; 10-8
Double buffering 5-8
DSPLY operation 9-14
Dual input/output areas

form F 5-8

stacker select with 8-7
Duplicate (synonym) records 9-16

EBCDIC characters 5-4; D-7,8,9
Edit code
effeet on inverted print 4-2
effect on end position 10-10
form O 10-8
summary tables 10-8,9; D-6
with arrays 10-9; 12-10
with edit words 10-10
zero balances 10-9
Edit words 10-10

Index-2

End-of-file :
(see also multifile processing

delimiter (alternate collating sequence) 11-2

form F 5-3
with FORCE operation 9-14
ENDSR operation 9-13
End position in output record, form O 10-10
Entry (table or array)
length of entry 6-4 .
number of entries per record 6-2
number of entries per table or array 6-3
Error messages E-1
calculation specifications E-19
catalog utility E-36
compile time E-28
control card specifications E-1
data manager E-30
disk file utility E-31
extension specification E-8
magnetic tape utility E-32
mount utility E-36
output specifications E-25
RBDPCH utility E-36
run-time E-29
switeh utility E-36
Error recovery sequences B-1
Exception records, form O 10-2
EXCPT operation code 9-14
overflow printing with EXCPT 10-3
Execution

2

halts 4-3; 6-5; 8-2,6,10,14; 9-6,12,15; B-1

ITOS environment 4-3

object program 1-1
Execution time tables and arrays 6-1
EXIT operation 9-13
EXITF operation 9-13
EXSR operation 9-13
Extension code, form F 5-8
Extension specifications, form E 6-1
Extents, number of 5-10
External character (file translation) 11-1
External indicators (U1-U8) 5-11; 9-10,15
External file condition 5-11
External subroutines

definition 9-13

use of G-1

Factor 1 9-3
Factor 2 9-3
Fetch overflow
general information 10-3
form O entry 10-2
Field
alphanumeric 9-18
binary 6-5
control 1-2; 8-9
key 5-8
length (see field length)
look-ahead (see look-ahead fields)
matching 8-10
numeric (see packed or binary fields)
packed 6-4
result 9-17
unpacked 6-4
zeroing 10-10



Field indicators 8-14
Field length 5-7; 6-4; 8-8; 9-18
Field location, form I 8-8
Field name 1-2
formI 8-8
form O 10-6
special word entries 8-8; 10-6
Field record relation 8-13
File
(see also end of file; multifile processing)
addition 5-9
ADDROUT 5-2
chained 5-2
combined 5-1
demand 5-3; 9-15
description specifications, form F 5-1
designation, form F 5-2
direct (see direct file)
display 5-2 )
indexed (see indexed file)
input 5-1
output 5-1
primary 5-2; 13-1
record address 5-2; 13-1
secondary 5-2; 13-1
sequential (see sequential file)
table or arrays 5-2; 12-2
update 5-1

" File addition

differences between direct, sequential, and indexed 5-9
form F 5-9
form O 10-2
File condition 5-11
(see also external indicators)
File description specifications, form F 5-1
File designation, form F 5-2
File devices 5-9; D-12
File format, form F 5-4
Filenames 1-2
form C 9-4
form F 5-1
formI 8-2
formL 7-1
form O 10-1
from, form E 6-2
to, form E 6-2
File organization, form F 5-8
File processing (see processing methods)
File translation 11-1
form H 4-3
File type, form F 5-1
First page (1P) indicator 1-2; 9-10; 10-2
form H 4-3
form O 10-6
Fixed dollar sign 10-10
Floating dollar sign 10-11
Flowchart, RPG II program logic
detailed F-1
general 1-3
FORCE operation 8-13; 9-14
Foreign format 4-2; 10-8
Form length, form L 7-1
Form type 3-1
Forms control space/skip, form O 10-3
Forms, other input 11-1
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Forms positioning, 1P 4-3
Forms, specifications 2-1
From filename, form E 6-2
Full table or array 12-1
Function of RPG II 1-1

General object program logic 1-1
GOTO operation 9-10,13
Grouping characters by zone and digit (tables) D-8,9

Half adjust, form C 9-18

Halt indicators (H1-H9) 9-10,19

Halt recovery procedures B-1

Header card (control card) 3-1; 4-1

Header record (spread cards) 8-4

Heading lines, form O 10-2

Hexadecimal equivalents of characters (table) D-7
Hold area, table 6-4; 9-11

Identification
of programs 3-2
of record types 8-6
Index, array (see array index)
Indexed file
addition of records 5-9; 10-2; 13-11
ADDROUT processing 5-7; 13-11
general information 13-10
key 5-6; 9-15
loading 13-10
random processing 13-10,11
sequential by key processing 5-6; 13-10
sequential by limits processing 5-6; 13-11
unordered loading 5-9; 13-10
Indicator operations 9-10
Indicators 1-2
form C 9-2,3,18
form O 10-2,5
referencing in EXIT and RLABL operations G-1
setting (SETON; SETOF) 9-10
summary tables D-3,5
Input/output (I/O) area, additional, form F 5-8
Input/output, program control of 9-14
Input file 5-1 '
Input specifications form I 8-1
Internal character (file translation) 11-1
Internal code specification 4-3
Inverted print, form H 4-2

Key 5-6
(see also indexed files)
limits (see also record address files) 5-2
random processing by 9-15; 13-1

sequential processing by (indexed file) 5-6; 13-1
Key field
definition 5-8
length of, form F 5-7
starting location, form F 5-8
Label exit, name of 5-9
Labels, form C 9-4
Index-3



Last record (LR) indicator 1-2
Leading zero suppression 4-2
Length of
array name 6-2; 12-9
block, form F 5-4
entry, form E 6-4
field
arithmetic operations 9-4,6
compare operations 9-8
move operations 9-6
form (number of lines per page), form L. 7-1
key field, form F 5-7
record, form F 5-4
record address field, form F 5-7
result field, form C 9-18
Level zero (L0) indicator 9-2,10
Line counter specifications, form L 7-1
Line number :
coding lines 3-1
number of lines per page, form L. 7-1
overflow, form L 7-1
Linkage to external subroutines G-1
Literals, numeric and alphameric 9-3
Load module B-1
Loading
direct files 5-2; 9-15
indexed files 13-17
unordered load 5-9
Location of field, form I 8-8
Logie of RPG II object program
detailed F-1
general 1-1
LOKUP operation 9-10
resulting indicators with 9-10
with an array 9-11
with one table 9-11
with two tables 9-11
Look-ahead fields 1-1; 10-10; 13-2
formI1 8-3,4
Lr (1ast record) indicator 1-2; 9-2,10,18
LO (zero level) indicator 9-2,10
L1-L9 (control level) indicators 9-2,10

Magnetic tape files

block length for 5-4

continuation records 5-9

rewind 5-10

utility I-1
Matching fields 8-10; 13-1

(see also multifile processing)
Matching level identifier (M1-M9) 8-10

Matching record (MR) indicator 1-2; 8-13; 9-10; 13-2

Messages, RPG II compiler error E-1
MHHZO operation 9-8
MHLZO operation 9-8
MLHZO operation 9-8
MLLZO operation 9-8
Mode of processing, form F 5-4
] MOUNT utility error messages E-35
MOVE operation 9-6
MOVEA operation 9-7
MOVEL operation 9-7
Move zone operations 9-8
MULT operation 9-6

Index-4

Multifile processing 1-2; 5-2; 13-1
(see also end of file; matching record indicator)
with FORCE operation 8-13
match fields 8-10; 13-1
no match fields 13-2
normal selection 1-2; 13-1
with alternate collating sequence 4-2; 11-3
with field record relation 8-13 :
Multiple input file processing 1-2; 13-1
(see also multifile processing)
Multiple input/output areas 5-8
Multivolume files (see number of extents)
MVR operation 9-6

N (not) 8-6
Name of table or array 6-2
Names, date field 9-4
Name of label exit, form F 5-9
Negative balance 10-9
Negative numbers 6-4; 9-8; 10-6
(see also packed or binary field)
Negative square root halt 9-6
Normal collating sequence 4-2; 11-2; D-9
Number, form I 8-2
Number of
entries per record, form E 6-2
entries per table or array, form E 6-3
extents, form F 4-3; 5-10
Numbering lines on coding sheets 3-1
Numbering report pages 8-8; 10-6
Numeric literals 9-3

OA-0G and OV (overflow) indicators 5-8
Object program ’
execution 1-1
identification 3-2
logic
detailed F-1
general 1-1
Offset length, buffer, form F 5-9
Operation, form C 9-4
Operation codes D-1
arithmetic 9-4
bit operations 9-9
branching operations 9-10
codes B-1
compare and testing operations 9-8
debug operation 9-16
lookup operation 9-10
move operations 9-6
move zone operations 9-8
programmed control of input and output 9-14
setting indicators 9-10
subroutine operations 9-13
Operation of RPG II B-1
Option, form I 8-3
OR relationship
form C 9-3
formI 8-7
form O 10-2
stacker selection 8-7; 10-3
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Output

detail 10-2

exception 10-2

heading 10-2

table and array 6-2

total 10-2
Output fields 10-6

repeating (*PLACE) 10-7
Output file

form F 5-1

table or array 6~2
Output indicators, form O 10-5
Output specifications, form O 10-1

error messages E-24
Overflow .

area 5-8 = .

automatic 7-1; 10-3

fetch 10-3

line, form L 7-1

printing (with EXCPT operation) 10-3,6

spacing and skipping 10-5

steps done after overflow 7-1
Overflow indicator, form F 5-8

(see also overflow)

Packed decimal format 6-4
(see also packed or binary fields)
Packed or binary fields
form E 6-4
formI 8-7
form O 10-10
PAGE, PAGE1, PAGE2 8-8; 9-4; 10-6
Page numbering 3-1; 8-8; 10-6
Position, form I 8-6
Positioning printer forms 4-3
Pre-execution time tables and arrays 12-4
Primary file, form F  5-2
(see also matching fields)
Printable characters D-9
Process area 8-3; 13-3
Processing methods
consecutive 5-6
direct file load 9-15; 13-11
multifile (see multifile processing)
random by ADDROUT file 5-7; 13-11
random by key 9-15

random by relative record number 5-7; 9-15

sequential by key 5-6
sequential within limits 5-6
single input file 1-1
Program
compilation 1-1
cycle 1-3; F-1
identification, form H 3-2
indicators (summary table) D-4
object -1-1
sample H-1
source 1-1; 2-1; 11-1
Program logic
detailed” F-1
general 1-1
Programmed control of input and output 9-14
Punctuation in output field 10-1,8
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Random processing

by ADDROUT file 5-7; 13-11

by CHAIN operation code 9-15; 13-11

by key 9-15

by relative record number 5-7; 9-15
RBDPCH utility error messages E-36
Read area 8-3; 13-1
READ operation 9-15

(see also demand files)
Record addition (see adding records to files)
Record address file

. (see also ADDROUT file)

definition 5-2

extension code, form F 5-8

field, form F 5-7

format of records 5-6

processing sequential within limits 5-6; 13-1

record address type, form F 5-7
Record address type, form F 5-7
Record definition lines, form O 10-1
Record identification character, form I 8-7
Record identification codes, form I 8-6
Record identifying indicator 8-3
Record length 5-4
Record matching (see multifile processing)
Reference tables D-1
Related tables and arrays 12-1
Relative record number 5-7; 13-11

(see also CHAIN operation)

binary 5-2; 13-11

random processing by 5-7; 9-15
Remainder 9-6
Replaceable characters 10-11
Report generation problem H-1
Result field, form C 9-17
Resulting indicators, form C 9-8,10,15,18
Rewind, tape 5-10
RLABL operation 9-14; G-1

Rounding numbers in result field (half adjust) 9-18

RPG Il cycle 1-1
flowchart F-1
RPG Il names 1-2
RPGOBJ 3-2
Run-time error messages E-29

Secondary files 5-2
Selecting a stacker
formI 8-7
form O 10-2
Sequence
collating (see collating sequence)
error 3-1; 6-5; 8-2, 10
form E 6-5
form F 5-3
formI 8-2
record type 8-2
Sequence group 8-2
Sequential access 5-5
Sequential file
addition to 5-9
organization 13-1
- processing 13-1
Sequential processing by key 5-6
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Sequential processing within limits 5-6
SETLL operation 9-16
SETOF operation 9-10
SETON operation 9-10
Sequence number 3-1
Setting indicators (operations) 9-10
Shared I/0, form H 4-3
additional I/O area 4-3; 5-8
Short table or array 6-3; 12-1
Sign
binary format 6-5
packed decimal format 6-4
unpacked decimal format 6-4
Single input file processing 1-1
Skip forms control 10-5
Sort utility I-5
Source deck arrangement 7-2; 12-4
Space forms control 10-5
SPECIAL (device entry) 5-9; D-14
Special words 9-4
Specifications forms 2-1
Specifications out of sequence 3-1
Split control fields 8-9
Spread cards
processing 8-4
specifications 8-3
SQRT operation 9-6
SR entry on form C 9-2
Stacker select
formI 8-7
form O 10-2
SUB operation 9-5
Subroutines 9-13; G-1
Summary of RPG II specifications C-1
Suppression of leading zero 10-6
(see also zero balance)
Switch utility I-4 |
Synonym record 9-16

Tables
(see also LOKUP operation)
adding entries to a short table 12-8
compilation time 12-1
decimal positions 6-4
definitions of terms 12-1
differences between tables and arrays 12-1
execution time 12-1
extension specifications 6-1
file 5-2; 12-2 :
file designation entry, form F 5-2
full table 12-1
length of entry 6-4
LOKUP opersdtion. 9-10; 12-6
modifying the contents 12-6
naming 6-2 ' '
number of entries per table 6-3
output 12-4,10
packed or binary format 6-4; 12-5
pre-execution time - 12-1
related 12-1
searching (see LOKUP operation)

Index-6

sequence 6-5; 12-5
short table 12-1
TAG operation 9-10
Tape (see magnetic tape)
Tape continuation record 5-9
Tape mount utility I-2
Tape records, block length 5-4
Tape rewind, form F 5-10
TESTB operation 9-9 .

Testing results of calculations (see resulting indicators)

TESTZ operation 9-9
TIME operation  9-17
To filename, form E 6-2
Total operations 1-2
Total output records 10-2
Total time 9-2; F-1

TR (spread cards) 8-3
TRACER J-1

Trailer records 8-4
Translation, file 2-1; 11-1
Type, form O 10-2

UDATE special word 9-4; 10-8
inverted print format 4-2
UDAY special word 9-4; 10-8
UMONTH special word 9-4; 10-8
United Kingdom format 4-2; 10-8
Unordered load (indexed file) 5-9

-Unpacked decimal format 6-4

Update file (file type entry) 5-1
UYEAR special word 9-4; 10-8
U1-U8 indicators (see external indicators)

Valid RPG I names 1-2
Volume of a file 5-10

XFOOT operation 9-6

Z (zone) (see record identification codes)
Z-ADD operation 9-5
Z-SUB operation 9-5
Zero balance ’
effect of edit codes 10-8, 10
effect of inverted print 4-2
Zero suppression 10-10
Zeroing fields, blank after 10-6, 10

~ Zone

character grouping by equal zone D-8
move zone operations 9-8
test zone operations 9-9
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