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CHAPTER 1. INTRODUCTION

RPG II is a language oriented for busimess data orccessina,
This document specifies RPG Il for the Datapoint 2200. Source
oroarams and data can be prepared usina RPGPREP., CRPGPREP, =~~¢
DATAFORM 11.

After preparina the source proaram, the RPG II comoiler must be
run to produce the oblect proaram. The oblect orogram is a

selfecontained proaram which executes under DOS imn the normal
manner.,

RPG source proarams are riaidlv formatted. in the subseauent
text, source records will be referred to as it they were B0=column
Hol\erith records.
1.1 Installinag The RPG II Compiler

Complete instryctions tor installation of the RPG 11 compiler
are aiven in Appendix A, The appendix also contains detailed
instructions for compilina proarams and indexina, indexed (Indexed
Seauential Access Method) files. ;
1.2 Reauired Utility Proarams

The tollowina utilities at the indicated_version/cevision
levels (or hiaher) are reauired for full utilization of RPG II:

RPGPREP 2.2 RPG Proaram Preparation Utility (DOS).

CRPGPREP 1.2 RPG Proaram Preparation Utility (Caséette).

INDEX 2.1 DOS Index Utility.

REFORMAT 1.3 DOS Reformat Utility,

SORT 3.1 Disk Operatino Svstem Sort.
note: Kecords sorted uysing SORT 3.1 cannot exceed 249 characters
in lenath unless the *T” option is specified to create an ADDROUT
tile, The °N’ option must be used for fixed format files when the

‘1° ootion {s omitted. Unless specified otherwise, the outout will
pe in ASCII sequence.
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1.3 WARNING!

RPG Il qgenerates and processes fixed disk files in a format
that differs from the format used by RPG II 1.1 and 1.,2! AVl fixed
format disk files created by RPG Il Versjon 1 must be converted to
the new format before processina as indexed, direct or outout
files.

To convert to the new format}
1. Install the RPG Il compiler.

2. Convert existinog fixed disk files using the
DOS REFORMAT Utility.

Tvoe: REFORMAT file=name=1,file~name=2;R

The name oi the source f%lp should be subst%tuted forw?ile-name-l.
The name of the converted output file is substituted for
file=name=2,

1.4 Definition of Terms

EBCDIC (Extended Bimarv=Code=Decimal Interchanae Code)
Notationt The 256=character machine code used inside the.
Datapoint RPG II svstem. Files are automatically translated to
EBCDIC when read, and from EBCDIC to ASCII (if mecessary) when
written,

Alohabetic Characters: The Zb,alohabetic £EBCDIC characters and
the three EBCDIC characters .’y *3%’, and *#”. Numeric
Characters: The EBCDIC characters 0=9,

Soecial Characters: The 217 EBCDIC characters not defined as
alphabetic or numeric.

Alphanumeric Characters: Any of the 256 EBCDIC characters.,
Alohanumeric F%e\ds: Al ?ields,for which a decimalrnbsitibns
specification has not been made in the aporopriate column of the
specifications forms. Alphanumeric fields can contain
alohabetic, numeric, or special characters,

Numer1c Fve\ds: AN fie\ds havino a decimal-oos\tions
specification in the approporiate columns of the specifications
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forms.

Valid Datapoint RPG II Names: The followina rules aoplv to
names used in RPG 1l proarams:?

RPG Il filenames can be from 1=8 characters lonai RPG Il field
names can be from 1-6 characters lona.

The first character of either a filemame or a field name must
be alphabetic (see porecedina definitions of alphabetic
characters)., The remainina characters can be any combination
of alohabetic and numeric characters (special characters are
'not allowed).

Blanks canmnot appear between characters in the name.
1.5 Gemeral Datapoinmt RPG II1 Proaram Loaic

tvervy Datapoint RPG 11 obiect proaram has the same aeneral
oroaram loaic. This loaic is based on the orocessina cvcle
performed for each imput record read. Every oroarem cvcle
involves three basic steps.
1. Reading information (inout).
2. Performina calculations (processina).

3, Recording results (outout).

In the RPG II cvcle, calculation and output can occur at two
different times in the cvcle: total time and detail time.

1.6 ODperaions at Total Time

Total calculation and outout are normally performed on data
accumulated for a group of related records which form a control
aroup, When the fields of a record which determine the control
aroup chanae, a control break occurs indicatina a8 new control
arouop is startima. When a break occurs (shown bv control level

indicators beima turned on), calculation and cutput omerations are:

verformed usina information accumulated from all records in the
previous control aroup.
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\,
1.7 Operations at Detail Time

_Detajl caiculatio%s and detail outout are normallv performed
for 1ndividua1 data records. Total operations are performed
beforeldetajl operations. Thus a record which causes a control
break is processed after the total operations for the previous
control aroup.

1.8 General Proaram Cvcle
An RPG oblect proaram proceeds throuah three major steps:
1. Initialization
2. Processina Cvele
3. Termination

Initialization consists of: loadina all necessary tables,
clearina all workina areas, and orening all files for the
processina cvcle, The processina cvcle consists of? writing all
headina and detail records, readvna the next input record and
identifvina it, performina total operations if a control break
occurs, and then calculating all results from the record .
previously read., This cvcle repeats until the last record is
processed, :

The first and last cycles are somewhat different from the normal
cvcle, Before the first record is read, detail output conditioned
by the IP indicator and unconditjoned detail output is performed.
Total processina is bvpassed until the cvcle after the first
contro)l break,

After the last record has been read, the last record indicator
(LR) is turned on, as well as all control levels, After total
orocessina has been performecd, the normal cvcle is aborted and the
termination routines are orocessed.

Terminat%on consists of: writina all necessarv tables and closina
all fi‘es'

A detailed description of the oblect proaram loaic is found in
Appendix A,
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1.9 Source File Urder and Proaram Specifications

The source file consists of a source proaram, optiorally
followed by compile~time tables and arravs. The source file
contains ubp to seven sections which cam be coded on seven standard
RPG specification sheets and entered usina the RPGPREP utility
proaram, The seven forms are:

{f. Control Card Soecif%gation. This specification contains
control information for the compiler,

2. File Description Specification. This specification contain~
file descriotion information about all files used in the
proaram,

3. Extension Specification. This specification contains extension
information about all tables and arravs.

4. Lige Counter Soecification. This‘soecificatioo contains
information about the number of lines to be printed on each
formo

S. Input Specification. This specification contains intormation
describina the records read by the proaram.

6. Calculation Soecif%cation. This specification describes al)
calculations performed by the proaram.

7. Outout Format Specification. This specification describes the
format of all records written by the proaram.

The first part of the source proaram may end witht a normal
EDIT end~of=file, & record containina “/*b’ in columns 1=3, or a
record containina “**b’ in columns 1=3 (where,b indicates a
blank)., The first two cases sianify the end of the source
oroaram; the last case sianifies that a user library inclusion
and/or compile=time tables follow the source proaram,

If code from a user library is recuired, (see Appendix F for
details), a library inclusion record must immediately follow the
‘*xp’ record. A user library is reauired for SPECIAL input=outout
devices and non-=standard tape labels. The EXIT operation (see
Chapter 8) also reauires a user library. The format of a libraryv
inclusion is: ‘“*LIBRARY’ in columns 1=8, followed by one or more
blanks, followed by a DOS file name. If no extensien is suoplied.
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the extension °‘RPG’ is assumed. 1If compile=time tables are also
used, a ‘**b’ record should follow the library inclusion.. .
Compile=time tables follow the first “**b’ record {f no library is
included, or the second “**b’® precord {f one is used. Each
compile~time table must appear in the order specified on the
extension sheets, and must be separated by ‘**b’ records. See
Chapter S5 for a description of tables and arravs,

After any of the precedino optjonal sections have appeared, the

source file should terminate with either a EDIT end=of=file or a
record containing */*b’ in columns 1=3,
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CHAPTER 2. COMMON FIELDS ON SOURCE

This chaoter defines entries common to all RPG coagina sheets.
Each codina sheet contains the following entries:

1« Columns 1=2 (PAGE).
2. Columns 3=5 (LINE).
3. Column 6 (FORM TYPE).
4. Column 7 (COMMENTS).
5. Columns 75=80 (PRCGRAM IDENTIFICATION)
2.1 Columns 1=2 (Paae)
Entfv Exolanation
01=99 Page number.
Columns 1=2 are for numbering the soecification shee:é used in 8
iobe You can use more than one of each sheet, but all sheets of
the same type must be kept toaether. When all the specifications
sheets are filled out, arrange them in the followina order and
number them in ascendina seauence:
1. Control Card.
2. File Descrintion.
3. Extension.
4., Line Counter.
5. Input.

6. Calculation.

7. Outout Format.

CHAPTER 2. COMMUN FIELDS ON SOURCE e=1



2.2 Columns 3=5 (Line)

Entry Explanation
Any Line numbers.
numbers :

Columns 3=5 are used to number the lines on each sheet., Columns
3=4 contain oreporinted line numbers, so in most cases line
numberinag is already done. The unnumbered lines below the, .
preprinted numbers can be used for additional lines or to insert a
line between two other completed lines. The control card
specification line is always line 01, Any other lines on the
sheets can be skipped. The line numbers used need not be
congecutive, but should be in ascendina order. Line numbers are
optional, Note: RPGPREP automatically supplies lime numbers.
Column S is alwavs set to zero to allow later insertion of up to
nine new lines, '

2.3 Column 6 (Form Tvpe)

Entry Explanation

H Header

F File Description Specifications.
E Extension Specifications.

L Lime Counter Specifications.

I Inout Specifications.

c | Calculation Specifications.

0 Outout Format Soecifications.

Column 6 contains a code for,each tyoe of source statement.
2.4 Column 7 (Comments)
Entry Explanation

* Comment line.
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CHAPTER 3. CONTROL CARD SPECIFICATION

Une control card is required for every oroaoram., It provides
information about vour oroaram and vour svstem to the RPG Il
compiler., Without this information your source oroaram canmot be
translated into an RPG Il oblect proaram.

3.1 Columns 1=2 (Paace) and 3=5 (Line)

Refer to Chapnter 2.
3.2 Column 6 (Form Tvoe)

An H must appear in column b, A control card with an H in
column 6 must be entered for everv proaram even if all other
columns are left blank,.

3.3 Columns 7=9

Columns 7=9 are not used. The proaram is compiled in the
avajlable core storaace.

3.4 Column 10 (Oblect Outout)

Column 10 is checked and if it contains neither C,» D/, or
blanks a warnina is produced, The proaram identification is
ianored. No oblect proaram is oroduced when severe (terminal)
errors are present in the source statements.,

3.5 Column 11 (Listinag Options)
Emtry Explanation
Blank 1. The oblect proaram is produced (if no severe
errors are found).
2. The proaram listina 1s printed,
8 1. The obiect oroaram is produced (if no severe
errors are found).
2. The proaram listinmg is not orinted.
Column 11 provides for listing options at the

time vour source oroaram is compiled. If anvy severe errors are
found durinag compilation, the system halts after completing the
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listing (provided a listing is to be printed).

The blank entry is the usual case, producina an object oroaram (if
no severe errors are_ found) and a source proaram listina. The
erogram listing consists of the source program, error messages,
and a core map, The core map 1ists such information as relatijve
addresses of fields, constants, and 1/0 areas. The core map is
orinted only if the program is successfully compileds The B entry
means that no proaram listina is orinted; however, an object
program is produced.

3.6 Columns 12=14 (Core Size to Execute)

Core Size to Execute is documentary only and does not affect
proaram execution in any wavl!

Colummsc13=14

Entry Explanation

Blank The core storaae reauired for oblect proaram
execution is the same as that used to compile the
proaram. '

01=-13 The core storaaqe reauired for program giecytibn (if

different from core storaace available for oblect
proaram generation).

o Use columns, 13=14 to specifv some multiple of 1K
bvtes of storage (K=1024). Columns 13=14 document the core.
storaae reauired for proaram execution., The entry must end in
column 14,

3.7 Column 12

Entery Explanation

Blank, No additional cS5b=pbvte increments are needed.

0

Q One additional 256=byte increment is needed.

H Two additional 256=byte increments are needed (512
bytes),

T Three additional 256=byte increments are meeded (768
bvytes).
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Column 12 may be used to specifv additional 256=bvte
increments of storaae. These increments document an extre 1/4K;
1/2K or 3/4K of storaae to be reauired in addition to the storaae
specified in columns 13=14,

3.8 Column 15 (Debuaq)

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

In order to perform a DEBUG operation:

1. A 1 must appear in column 15 when the source poroaram is
compilea.

2. The DEBUG operation code must aopear in calculation
specifications.

3.9 Columns 16=25
Columns 16=25 are not used. Leave them blank.

3,10 Column 26 (Altermnate Collatina Seauence)

Entry Exolanation
Blank Normal (EBCDIC) collatina seauence is used.
A ASCII co\latincvseouence is used.

Use column 26 if lob collatina seauence is in ASCII.
Sequence checkina, comparisons amd indexed disk files will be
processed in ASCI] seauence,.
3.11 Columns 27=74
Columns 27=74 are not used. Leave them blank.

3.12 Columns 75=80 (Proaram ldentification)

See Chaoter 2.
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ONTROL CARD SPECIFICATION

PrOGRAM ‘OBJECT QUTPUT (C/DY PO . oare
FORM TYPE = l. ["’S""G Of-'éggu‘g'm [~ ALTERNATE COLLATING SEQUENCE (A)
PG UINE CORE PROGRAM
NO. NO. SIZE IDENTIFICATION
L'_qa_ 516 10]11]12 14 |_5] p_sl 75 N 80
[ T0lw ng/ I
E
111 :
Example of Control Card Specification.

Fiqure 3=1,
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CHAPTER 4, FILE DESCRIPTION SPECIFICATIONS

File description specifications are required for every file
yused by a program, Write these specifications on the File
Description Sheet. Unly one lime is needed to describe a file.

4.1 Columns 1=2 (Page) and 3=5 (Line)
Refer to Chapter 2.
4.2 Column 6 (Form Type)
An F must appear in column 6,
4.5 Columns 7=14 (File Name)

Use columns 7=14 to assign a unique filename to every file
used in your program except compile=time table and array files,
which must not be named on the File Description Sheet. (Compile
time tables and arrays are described on the Extension Sheet). The
filename can be from 1=8 characters long, must begin in column 7,
and must be a valid RPG Il name, The filemame can be the same as
"a field name,

Pre~execution time table ana array f11es are described on the File
vescription Sheet.

When assigning file names for processing existing indexed files,
the file name should refer to the index to be useo. The associated
data tile will be selected whenever the index is referenced,

4,4 Column 15 (File Type)

Entry Explanation
I Input file

9] Uutput file
U Update file
D Display file

Use column 15 to identify the way in which your program uses the
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file, A1l input file descriptions must preceed other file
descriptions,

4,5 Input File

Input files are records that a program uses as a source of
data, when input files are described in a program it indicates
that records are to be read from the file, All input files except
table and array files must be further described om the Input
Sheet, Table and array files must be further described in the
Extension Sheet,

4.6 OQutput Files

Qutput files are records that are written or printed by a
program. A}l output files, except table and array output files,
myst be further described on the Qutput=Format Sheet,

4,7 Update Files

Update files are disk files from which a program reads a
record, updates fields in the record, and writes the record back
in the location from which it was read, Update files must be
further described on both the Input Sheet and Output=Format Sheet,
A chained file or a demand file may be updated at detail time, at
total time or exception time, All other disk files can be updated
only at detail time during the same program cycle that reads the
record,

4.8 Display Files

A display file is a collection of information from fields
uysed by a program, The DSPLY operation code must be used on the
Calculation Sheet in order to display a field or record directly
from storage and/or key data into a8 field or record in storage,
Display files need only be described on the File Description
Sheet, The device associated with a display file must be a
keyboard=display (CONSOLE). See Uperationm Codes, DSPLY im Chapter
8 for more information,

4,9 Column 16 (File Desigmation)

Entery Explanation
P Primary file
S Secondary file
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C Chainea file

R Record address file

T Table or array file (pre=execution time tables or
arrays) <

D - Demand file

Use column 16 to further identify the use of inmput,
update, and chained files, Leave the column blank for display
files and all output tiles except chained ama table output files,

4,10 Primary Files

A primary file is the main file from which a program reads
records. In multifile processing the primary file is used to
control the order in which records are selected for processing.,
It can be an input or update file., In programs that read records
from only ohe file, that file is tne primary file. Every program
must have one and only one primary file., The primary file
description must be the first file description entry,

4,11 Seconaary Files

Secondary files apply to programs that do multifile
processing. All of the files involved in multifile processing,
except the primary file, are secondary files, A secondary file
can be an input, or update file, Secondary files are processed in
the order in which they are written in the file description
specifications, except when matching records (MR) or when the
FORCE operation is used. Note that table, chaimed, and demand
files are not involved in record selection in multifile
processing, .

4,12 Chained Files

A chained file is a agisk file that is read or written
randomly via the CHAIN operation code. A chained file can be an
input, output, or update file., If it is output and indexed, the A
option must be specified in column 66, This is because a chained,
indexed file must have an index built using the INDEX Utility
program, If this has been cgone, the file already exists and any
records written are appended to the existing file,
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4,13 Record Address Files

A record address file is an input file that {ndicates which
records are to be read from a disk file and the order in which the
records are to be read from the disk file, You canmot use more
than one record address file per controlled disk file. All record
address files must be further definmed in extension specifications,
Record address files contain binary relative record addresses and
are called ADDROUT (address output) files, They are disk files
produced by the DUS Sort program and can be used with any type of
disk file, See Column 28 (Mode of Processing), By ADDROUT File,
in this chapter for more information,.

4,14 Table or Array Files

A table or array file is amn {nput or output file that
contains table or array entries, The entries can be read into the
program from a table input file immediately before execution of
the program. OUnly pre=execution time tables or arrays are
described on the File Description Sheet, However, both
pre~execution and compile time tables and arrays must be described
in the Extension Sheet,

A table or array output file (written after LR output) can be
defined and used as a normal output file and does not require an
entry in column 16, If the only output to the file is tables and
arrays, the file should be designated as a table output file,

Table and array files are not involved in record selection and
processing, They are only a means of supplying entries for tables
or arrays used by the program, When table or array files are read
during the execution of the program, the program reads all the
entries from the table or array files before it begins record
processing, See Chapter 5 for additional information,

4,15 Demand Files

Demand files can be input or update files, The READ
operation code must be used on the Calculation Sheet in order to
read consecutively from a demand file. Demand files can only be
processed condecutively, See Uperation Codes, READ in Chapter 8
for a discussion of processing demand files,
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_4.16 Column 17 (End of File)
Entry Explanation

E Al] records from the file must be processea before
the program can end,

Blank 1, The program can end whether or not all of the
records from the file have been processed,

2e If column 17 is blank for all of the files, all
records from every file muyst be processed before
the program can end,

Column 17 applies to programs that perform
multifile processing, Use it to indicate whether or not the
program can end oefore all of the records from the file are
processed, It applies only to input and update files that are
used as primary or secondary files,

1t the recoras from all the files must be processed, column 17
must be blank for all files, or contain £’s for all files,

A program that performs multifile processing could reach the end
of one file vefore reaching the end of the others, It therefore
needs some indication of whether it is to continue reading recordas
from the other files or ena the program. An entry in column 17 in
the descriptions of the files provides that indication,

4,17 Column 18 (Sequence)
Entry Explamation

A Sequence checking is to be agone, Records in the
file are in ascending oraer,

D Seaquence checking is to be cgone. Records in the
file are in descending order,

Blank No sequence checking is to be done.
Column 18 applies to upaate files, and all input
files except table, array, chained, and demano files. Leave

column 18 blank for outputs, display, table or array files, and
chained files. Use it to indicate whether or not the program is

CHAPTER 4, FILE DESCRIPTION SPECIFICATIONS o5



to check the sequence of the records., Use columns 61=62 on the
Input Sheet to identi{fy the matching fields contaiming the
sequence information, The proper collating sequence for sequence
checking (EBCDIC or ASCII) is determined by the column 26 in the
Control Card Specification,

Sequence checking is required when matching fields are used in the
records from the file, When a record from a matching input file
is out of sequence, the program halts, and the operator has three
options?

1, Bypass the record out of seaquence and read the next record
from the same file,

2. Bypass the record out of sequence, turn on the LR indicator
and perform all end=of=job and final total procedures,

3. Cancel the entire program,
See Appendix A for a detailed description of operating
procedures, ‘

4,18 Column 19 (File Format)

Entry Explanation
F. Fixed=length records.
Vv Variable=length récords.

In Datapoint RPG I] there are two types of file organizations,
fixed and variable, Disk files may be efther; cassette files must
be variable; files on other devices must be fixed,

4,19 Fixed Format Files

These files have definite record length and are not subject
to special processing, Disk files to be updated or processed
randomly must be fixed format. See Appendix G for further details
about fixedwformat disk files. '

4,20 Variable Format Files

These files have a maximum record length and are compatible
with Datapoint software using the sequential record format such as
the general purpose editor program EDIT. On input, blanks are
expanded; on output, blanks are compressed, See Appendix G for
further details about variable~=format disk files,
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4,21 Columns 20=23 (Blbck Length)

kEntry Explanation
Numberp l.ength of block,.
Blank Default block length,

These columns have differing interpretations depending on the
device assigned for the file (see Columns 40=46), I1f an entry is
specified, it must end in column 23. Leaging zeros may be
omitted,

4,22 Disk Files

The block length for fixed=format disk files may be a
multiple of the record length. This is allowed for language
compatipility, however, Datapoint RPG will always assign the most
etficient block length, For variable~format disk files these
columns must either be blank or equal to the record length,

Tape Files

These columns may either be blank or contain a multiple of the
record length,

4,23 Uther Files

These columns must either be blank or contain the record
length, '

4.24 Columns 24=27 (Recora Lenath)
Entry Explanation

Number The number of characters used in each record
(limited by the device used),

Use columns 24=27 to indicate the length ot the
records in the file, For variable=-format files the recorc length
defimes the maximum size of a record, The actual size is
determined by the data read or written., For fixed=format files,
information is transferred in units of the record length, Al]l of
the records in one file must be the same lenagth. (For update
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files, the length of a record after {t is updated must be the same
as before it was updated), The maximum record length allowed and
the size of the 1/0 area assigned depend upon the device assigned

~to the file, The record length specified, may be shorter than the
maximum length for the device, The entry placed in these columns
must end in column 27, Leading zerocs can be omitted,

4,25 Column 28 (Mode of Processing)

Entry Explanation
L Sequential within limits,
R 1. Random by relative record number,

2. Random by key,

3. By ADDROUT file.

a.‘ Direct file load (random load),
Blank 1. S8Sequential by key.

2, Consecufive.

Use column 28 to indicate the method by which
records are to be processed, OUnly indexed disk files cen be
processed sequentially by key or within limits, Disk files that
are indexed, chained or controlled by an ADDROUT fijle can be
processed randomly, Al]l other files must be processed
consecutively,

Column 31 is used to further identify the processing method, See
column 31 (Record Address Type) in this chapter,

4,26 Consecutive Method

The consecutive method applies to all files. During
consecutive processing records are read in the order in which they
physically appear in the file. The contents of spaces left for
missing records in direct (fixed=format) files are read as though
the records were there, (Such spaces are filled with blanks),

The program reads records from the file until either the end of
that file is reached or the program ends due to the end=of=file
condition of another file, See column 17, End of File, in this
chapter for more information about the second condition,
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4,27 By ADDRQUT File

An ADDROUT (address output) file is a record address file
produced by the D0OS Sort Program. 1t is a file of 3=pbyte disk
records containing binmary relative record addresses of records n
a disk file, KPG 1]l locates and reads the record at the specified
address in the original disk file, Records are read in this
manner until either the end of the ADDRUUT file is reachea or the
program ends due to the end=of=file conaition of ancther “‘ile,

See Column 17, tna of File in this chapter ftor more information
about the second condition,

4,28 Sequential By Key

Processing sequentially by key applies only to indexed disk
files that are used as primary, secondary or demand files,

Records are read in ascending key seauence established when the
file was INDEXed by the INDEX utility program (See Appendix A),
The alternate collating seauence option (Column 26 in Contro)
Card) must agree with the option used when INDEXing the file
(EBCDIC or ASCII). The program reads records from the file until
either the end of that file is reached or the program ends duye to
the end-of=file condition of another file. See column 17, End of
File, in this chapter for more information about the second
condition,

4,29 Sequential wWithin Limits

Sequential within limits processing is accomplished using the
SETLL operation code during calculations. The SETLL operation code
is used to establish a lower limit for sequentially processing
primary, secondary, or demand files, The upper 1imjit (if not
end=ot=file) must be checked using the COMP operation code.

When uysing SETLL with primary and secondary files, care should be
exercised to discard the first record read (as part of the normal
input cycle) oprior to entering calculations and executing the
first SETLL, (See Uperation Codes, SETLL in Chapter 8),
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4,30 Random Method

Two methods, random by relative record number and random by
key, apply to chained files only. They require the use of the
CHAIN operation code, The records of a file to be read or written
must be processed by the CHAIN operation code., The records are
read or written only when the CHAIN statements that identify them
are executed,

When processing fixed blocked disk files "directly" (without using
an ISAM index), relative record numbers are used to identify the
records, Relative record numbers identify the positions of the
records relative to the beginning of the file, For example, the
relative record numbers of the first, fifth, and seventh records
in a file are 1, 5, and 7 respectively, (See Operation Codes,
CHAIN in Chapter 8).

For indexed files, record keys must be used to locate the records,
A record key is the {nformation used to match unique data in a
field in each record that is used to identify that record, Record
key fields are definmed when a fixed blocked disk file is indexed
with the INDEX utility program (See Appendix A),

Records are read during the calculation phase of the program,
Therefore, fields from these records can be used during detail or
total calculations. Note then, that fields of records read from
chained update files can be read and altered during calculations
and the records can be updated (written back on the file with
alterations) during output.
4,31 Columns 29=30 (Length of Key)

Entry Explanation

Number Length of record key or ADDROUT file record

Columns 29=30 apply only to indexed disk files and
record address files, Enter:

1. The length of the record keys in jndexed files,
2, The length of the records in ADDRUOUT ¢files,

A1) of the key fields imn the records in an indexed file must be
the same length, The maximum is 99 bytes. Al) of the records in an
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ADDROUT file have a length of three. A leadiné zero 1S never
reauired.

4,32 Column 31 (Recoro Address Type)
Entry Explanmation

A Record keys in unpacked format are used in
processing indexed ftiles,

1 The file is being processed by means of an ADDROLUT
file or the file is an ADDRCUT file.

Blank 1. Kelative record numbers are used in processing
seguential and direct files,

2. A sequential or direct file is being loaded,
3. Recordas are read consecutively.,
Column 31 indicates the way in which records in:
a disk file are ijdentified.
Column 32 (File Urganization or Additional I1/0 Area)

4.33 Column 32 (File Organization)

Entry Explanation

1 Indexed file,

T ADDRQUT file,

Blank Sequential file or airect file,

Use column 32 to identify indexed and ADDROUT files,
See Column 28, Mode of Processing for further details,

4,34 Columns 33=34 (Overflow Indicator)

Entry Explamation
OA=0G, An overflow indicator is used to condition
oV records in the file, The indicator specified {s the

ome used,
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Blpnk No overflow indicator is used,

Columns 33=34 apply to the oytput file assigned to
the printer, Use these columns to indicate that you are using an
overflow indicator to condition records being printed in the file,
Any overflow indicators used in a program must be unique for the
output file assigmed to the printer, Note that only one overflow
indicator can be assigned to a file, Do not assign overflow
indicators to a console file,

4,3% Overflow Indicator

Overflow indicators are used only with printer files,
primarily to condition the printing of heading lines. If you
intend to use an overflow indicator to condition output lines on
the printer, you must assign an overflow indicator to the printer
file on the File Description Sheet (columns 33=34), The same
indicator must be used to condition all limes that are to be
written only when overflow occurs.,

If the destination of a space/skip or print operation {s a line
beyond the overflow line, the overflow indicator is turned on and
remains on until all overflow lines are printed, However, {f a
skip or space is specified that advances the form past the
overflow line to the first 1ine or past the first line on a new
page, the overflow indicator does not turm on,

If an overflow indicator is used as a conditioning indicator, it
indicates that output {s to be performed at overflow time, This
applies whether or not the line conditioned by the indicator i8 in
an AND or OR relationship with other indicators,

The overflow indicator may be set by the SETON or SETOF operation
code, After all total records have beenrn written, however, the
indicator is set as it normally §s in accord with the overflow
lime,
4,36 Columns 35=38 (Key Field Starting Location)

Entry Explamation

1=25% Record position in which the key field begins,

Columns 35=38 apply to indexed files only, An entry

must be made in these columns for an indexed disk file. Enter the
location im which the key field begins in indexed file records.
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The number entered must end in column 38, Leading zeros cen be
omitted,

4,57 Column 39 (Extenmsion (ode)

3 Extension specifications further describe the file,
L Line counter specifications further describe the
fi]e-

Column 39 applies to (l)table anmd array files that
are to be read during program execution, (2)record address files,
and (3)the output file assigned to the printer, Output files that
are assigned to the printer can be described on the Line Counter
Sheet, Tables, array, amd record address files must be described
on the txtension Sheet,

4,38 Column 40=46 (Device)
Entery Explanation
PRINTER Printer,

CUNSULE Keyboard Display.

DISK Disk.,
READER Card Reader,
TAPE Industry=compatible 9 track tape unit,

CASSETH Rear tape cassette,
CASSETZ Front tape cassette,
LOADER Pseudo=deyice for use with the DOS CHAIN command

SPECIAL Special inmput/output device mot supportedg by RPG Il,
(See Appendix F)a.

These columns are used to specify the input/output

device to be used for the file, All entries begin in column 40,
[he devices that can be used depend upon the recorda form,
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AVAILABLE DEVICES

FILE FORM DEVICES MAXIMUM
BLOCK
LENGTH

Primary or Disk DISK (fixed or 9999
Secondary variable format)
Input

Cards READER 80

Tape TAPE 1024

Cassette CASSET! or CASSETR 249
Keyed In CONSOLE 78

Chained Input Disk DISK (fixed format) 9999
Files

Update Files Disk DISK (fixed format) 9999
(Primary, !

Secondary,

or Chained)

LA A A L. A LA L XA XA I XA A XA XXX AKX X 2 2 22 F 2 X & K & & N A X AR X X4 X X ¥ J

Qutput Files Disk DISK, (fixed or 9999
variable format)

‘Tape TAPE 1024
Cassette CASSET! or CASSETZ 49
Printed PRINTER 132
CRT ‘ CONSOLE 80

Display File CRT . CONSOLE 80

LA KX L X X X X X R RN X § B K X N R B X X X XK N N KN K E.E & X X N KRN XN N R N N L B B K 2 X X JZ X 2 XK R N A K N J

DOS Chaining Pseudo=device LOADER 80

Special Files ? . SPECIAL 9999

LA L K L X A X L L L AR L ELE L EE L LERLEELELAELNXELALELEEELEERLLEXELEZXS XLAEAELALEA R X 14
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4,39 Use of the LUADER Device for Program Chaining

This device may be used to construct a command lime to be
executed by the DUS command processor after the normal end of an
RPG I1 object program, The LOADER must be used as an output file,
and the command line can typically be written during the last
total cycle (LR=time). The simplest use of the LUADER is to
invoke some other program, for example, the D0S SURT., By
constructing a sequence of D08 commands on some disk file and then
writing "CHAIN file" on the LUADER, where "file" is the DOS name
of the command file, more complex sequences may be realized,

Only ome record may be written on the LOADER during the execution
of the object program, If the object program aborts, rather than
concluding normally, the command line is ignored,

4.40 SPECIAL Device Support

You can process files using devices not supported by RPG II.
To do this, you must indicate that the file will be handled by a
SPECIAL device (SPECIAL in columns 40=46 of the File Description
Sheet). You must also supply a subroutine to perform the I/0
operations required to transfer data betweemn the SPECIAL device
and core storage (subroutine name in colummns 54=59 of the File
Description Sheet).

The following can be used with SPECIAL files:

FORCE operation code,
READ operation code,

The following cannmnot be used with SPECIAL files:

CHAIN operation code,
Spacing and skipping.

SPECIAL files can only be processed consecutively., See Appendix F

for the conventions used by KPG Il to call the imput=output
subroutine,
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4,41 Columns 47=52
These columns are not used and should be left blank,

4,42 Columns S3=65 (Continuation Lines)

4,43 Column 53

Entry Explanation

A Assign disk file name at run=time,
D © Disk file name defined at run=time,
S Standard labels are used,

N Non=standard labels are used,

U No labels are used.

K Continuation Record.

It the file being defined is a disk file, column 53 may contain
‘A’ or “D*., (If it is left blank, A’ is assumed,) When the °“A°
.entry §s uysed, the object program will ask for the DOS external
file name to assign to the current intermal file., When the ‘D’
entry. is used, the external file name is assumed to be the same as
the internal file name. See Appendix A and the ‘EXTDRV’® entry in
columns S4=59 for additiomal information,

Column 53 must contain *S°, ’N’, or ‘U’ if the file is a tape
file., If non=standard labels are being used, columns 54=59 must
contain the name of the user~supplied subroutine for processing
the labels, (See Appendix E for calling conventions,)

If the preceding File Description line describes an ASCII tape
file, column 53 must contain ‘K’ and columns 54=59 must contain
“ASCII’,

I1f the preceding File Description line describes a disk or printer
file, column 53 may contain a *K’, in which case columns 54=65
contain additional file specifications, See the following
discussion,
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4,44 Columnmns S54=59

Entry txplamnation

EXTDRV Extension and/or drive for disk file

MAXSEC Maximuym number of sectors for nmew disk files
LOCAL The Local printer is used at object time
SERVO The Servo printer is used at object time

(The DEVICE im the preceding File
Description line must be PRINTER.)

ASCII TAPE file written in ASCII

For files assigned to the printer, you may specify whether a local
or servo printer will be useg at execution time by means of a
continuation card., If no specification is given, the loca)
printer is assumed.

4.45 Columns 54=59 (Name of Label Exit)
Entry Explanation

RPG name Name of the user=written subroutine which
will perform the I/0 operation for a SPECIAL
device, or which will process non=standard
tape labels,

glank No SPECIAL device or non=stanaard labels
are being used,

Columns 54=59 must contain an entry for each data
file assigned to a SPECIAL device or to a TAPE file with
non~standard labels, These columns are used to soecify the
subroutine which will perform the input/output operations for a
file assigned to a SPECIAL device or the label processing. The
subroutine name entered in columns 54=59 can be from one to six
characters longy and must be a valid RPG Il name,
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4,46 Columns 60=62 (Extension)

Use these columns on a continuation card with the *EXTDRY’
entry in columns S54=59 to specify the extension to be ysed for a
defined disk file,

4,47 Columns 63=65 (Drive)

Use these columns to specify the drive for a defined disk
file. Either entry can be specified, or left blank, in which case
‘/TXT’ is assumed for the extension, and “:DRO’ is assumed for the
drive, Do not specify the initial “/’ on the extension, or the
*3* on the drive. See thg DOS manuals for further details,

4,48 Columns 60=65 (Number of Sectors)

Use these columns on a continuation card with the ’“MAXSEC’
entry - in columns S4=59 to specify the LRN limit to be used for any
disk file which may be created by the object programs This entry
is needed only if you wish to 1imit dymamic file expansion to less
than 9000 sectors,

4,49 Column 66 (File Addition)
Entry Explanation
A New records are to be added to the file,

Column 66 must contaim A when new records are to be
added to anm existing consecutive or indexed disk file,

Records added to a consecutive file are added to the end of the
file, To add records to a sequential file, the file must be an
output file (0 in column 1S of the File Description).

Records added to an indexed file are added to the end of the file
and the index ysed for the operation is updated to refect the
addition, New records may be added in any order and will be
indexed into the proper sequence, To add records to an indexed
file, the file must be an output or update file (0 or U in column
15 of the File Description).

If an indexed file has more than one index (indexed on more than

one key using the INDEX utility) the mew records can not be
accessed using the other indices until the other indices have been
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updated using the INDEX utilityl! (See Appenmdix A),
Column 66 should be blank for direct tiles
4,50 Columns 67=70
These columns are ignored,
4,51 Columns 71=72
Entry Explamation

Ul=u8g The file is conditionmned by the specified external
indicator.

Blank The file is not conditioned by an external
indicator,

Columns 71=72 apply to primary and secondary input
(excluding table imput files), update, and output files, If an
output file is conditioned by an external indicator which 1s off,
records will not be written on that file, Any calculation
operation which should mot be done when the file is not in use
should also be conditioned by the same jndicator, Wwhen the
indicator is off, the file is treated as though the end of file
hao been reached; that is, no records can be read from or written
into the file,

4,52 Ul=UB8 (External Indicators)

Indicators Ui=U8 are external indicators, JThis means they
are set during start=up, Their setting cannot be changed during
processing. JThus, the program has no control over them,

You may use these indicators as file conditioning indicators, They
tell whether or not a certain file is to be used for a Job. For
example, you may have a job which one time requires the use of two
output (or input) files and another time the use of only one.
Instead of writing two aifferent programs (one using one file, the
other two)s you can condition a file (in the File Description
Specifications) by an external indicator, When the indicator is
on, the file i1s used; when it is off, the file is not used,

In addition to using these indicators as file conditioning
indicators, you use them:

1. To condition calculation operations,
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2. To condition output operations.

3, As field record relation indicators (columns 63=64 of Input
Specifications Sheet),

4,53 Columns 73=74
Columns 73=74 are not used,
4,54 Columns 75~80 (Program Identification)

See Chapter 2,
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Figure 4=2, Example of continuation line usage in File
Description Specification,
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CHAPTER S, EXTENSION SPECIFICATIONS

Extension specifications are needed to describe the record
address files, tables, and arrays you mavy use in your job. &nter
these specifications on the Extension Sheet.

Pre=execution time tables and arravys are described in columns
11=d5, Compile time tables and arrays are described inm columns
19=45, If an alternatina table or arravy is to be specified with
another table or array, it is described in columns 46=57 of the
same line as the first,

Record address files reauire entr%es on the Extension Sheet in
columns 11=26,

5.1 Columns 1=2 (page) and 3=5 (Line)
See Chapter 2,

5.2 Column 6 (Form Type)
An E must aooear in column 6.

5.3 Columns 7=10 |
Columns 7~10 are not used.

5.4 Columns 11=18 (From Filename)

Emtry Explamation

Record The name of the record address file

Address defined on the File Descriotion

Filename ' Specification Sheet.,

Table Table or arrav file loaded at

or Array pre=execution time,

Filemame

Blank 1. Table or array loaded at comp§1§t§on time

if amn entry appears in Number of Entries
per Record (columns 33«35),

2. Array loaded at execution time (loaded via
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inout or calculations specifications) it
there is no entry in Number of Entries per
Record (columns 33=35),

. Columns 11~18 are used to name a table
file, array fiIeo or record address file. Filenames must begin in
column 11,

Leave columns 11-18 blank for compile time tables or arravs, or
for arravs loaded via inout or calculations specifications
(execugion time array). These columns must contain the table or
array filename of every pre=execution time table or array used in
your program,

5.5 Columns 19=26 (To Filename)

Entry Explanation

Name of The filexprocessed via the record

an input address file name under From Filename

or update

file

Name of The output file on which a table or array
- an out- is to be written at end of job.

put file

Columns 19«26 define the rglationship between
fjle named {n these columns and a file named {n columns 11=18,
Filemnames must beain in column 19.

If a record address file is named under From Filename, columns
11=18, the name of the primary or secondary file that contains the
data records to be processed must be entered in To Filename,
columns 19=26,

I1f vou wish _a table or array to be written, use columns 19=26 to
enter the filename of the output file vou will use to do this.
This output file myst have been oreviously named in the file
description specifications, Execution time arrays _cannot be.
written at end of Job. Leave columns 19=26 blank for execution
time arravs or {f vyou do not want the table or array written,

If a table or array is to be written, it is automatically vritten
at the end of the Job after all other records have been written,
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Since the table or array will be written in the same format in
which it was entered, you may want to rearranae the ocutput table
or arrav throuagh output format specifications. You mav format
table or arravy output by usina exception lines to write out one
item at a time (see CUperation Codes, Exception in (hapter 8),
Tables or arrays will be written under RPG I1 control onlv after
all records have been processed (Last Record indicator i35 on).
Note: If a table or arrav is to be written to a printer file at
the end of a Jjob, the last Outout=Format specitfication should be a
space or skip to the line at which table or arrav output should
beQin.

5.6 Columns 27=32 (Table or Array Name)

Entry Explanation
Table or Name of a table or array used in the
Array proaram,

Use columns 27=32 to name vour table or arrav.
No two tables or arravs may have the same name. The name can be
from one to six characters lomna and must beain in column 27, and
must be a valid RPG Il mame. If altermatima tables or arravs are
being described, this must name the table or arrav whose entry is
first on the imput record,

‘ 5.7 Table Name

Every table used in vour proaram must be qgiven a name from
three to six characters long beginning with the letters TAB, Any
name in these columns which does not beain with TAB is considered
an arrav name. This table name is used throuahout the proaram.
However, different results can be obtained dependina ucon how the
table name is used. Factor 2 on the Calculation Sheet can contain
the name of a table to be searched and the result field can
contajin the name of another table from which an associated
function is to be obtained. When the table mame is used in Factor
2 or Result Field (on the Calculation Sheet) with the LOKUP
operation, it refers to the entire table, When the table name is
used with any other operation code, it refers to the table item
last selected from the table by a LOKUP overation. 1If the table
name is used before any successful look=ups are performed:, the
first table item is referenced. See Uperation Codes, LOKUP, in
Chapter 8 for more information,

Tables are processed in the same order as they are specified on
the Extension Sheet. Therefore, if vou have more tham one table,
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remember the tables are to be loaded in the same order as they
appear on the sheet,

Tables cannot be used with an index.
5.8 Array Name

Every array used in vour proaram must be given a name from
one to six characters lona. An array name cannot beain with the
letters TAB., This array name is used throuahout the proaram,
Different results are obtained if the array name is used with an
index or without an index._ When used with an {ndex, a particular
element of the array is referenced. An array name used unindexed
refers to the whole arrav.

An index is a numeric field or literal with zero decimal .
positions, When used to select an array element, the value of the
index muyst not be neqative, zero. or areater than the number of
elements in the arrav, An {ndexed array reference is written as:
array=name, index (note that the name and {ndex are separated by a
‘comma).The lenath of an array name is 1imited by its use, In
input, output and the result field of calculations, the array ,
element is limited to six positions; in factor | and factor 2, to
ten positions,

On input or outout an entire array may be read or written to a
single field or the array may be processed element by element, An
indexed reference i{s treated like a normal field during
calculation. An unindexed reference refers to the entire arravy.,
An entire array mavy not be used with: COMP, DSPLY, TESTZ, TESTB,
BITON, or BITOF. Otherwise the followina rules apply!?

1. When all operands are arravs, the operat{on ﬁs oer?brmed
element bv element until the shortest arravy 18 processed,

2. When one operand and the result field are arrays, and the
other operand is a field or literal, the operation is
repetitively performed using the same field or literal,

3. Exceot for XFOOT and LOKUP, neither operand can be an arrav

name unless the result field is an arrav name, and resultina
indicators mav not be used.
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5.9 Columns 33«35 (Number of Entries per Record)
Entry Exolanation

1=999 Number of table or array entries found in each table
or array inout record.,

Indicate in columns 33=35 the exact number of table
entries in each table or arravy inout record., The number entered
must end in column 35. Every table or arravy input record except
the last must contaim the same number of entries as indicated in
columns 33=35, The last record mav contain fewer entries than
indicated, but never more, When two related tables are described,
each table input record must contain the correspondina items from
each table written in alternatina form, These table {tems are
considered as one entry, Corresponding items from related tables
must be on the same record. If there is room, Comments mav be
entered on table input records in columns followina table entries,

WNhen loadima an arrav the followina must be considered:

1. To load a pre=execution time array, the array filemame must be
entered in columns 1{1=18 and an entry must be made in Number
of Entries per Record (columns 33=35),

2. To load an array at compile time, the filename entry (columns
11=18) must be blank, but an entry must be made imn Number of
Entries per Record (columns 33=35),

3. To load an execution time arravy (via the input and/or
calculation specifications), the From Filename (columns 11~18)
and the Number of Entries ver Record (columns 33=35) must be
blank.

5.10 Columns 36=39 (Number of Entries/Tabcle)

Entry Explanation

1=9999 Maximum number of table or arrav entries.,
Use columns 36=39 to indicate the maximum number of table items
which can be contained in the table named in columns 27=32, or the
maximum number of array items which can be contained in the array

mamed in columns 27=32, This number mav apply to one table or to
two alternmatinag tables. If altermatina tables are described,
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corresponding table items are considered one entry. Anv number
entered in these columns must end in column 39,

If your table or array is fyll, this entry gives the exact number
of items in it. However, if the table or array is not full, the
entry aives the number of items that can be put into it. A table
or array that is not full is known as a short table or arrav,

Since the number of ftems for two related tables or arrays must be
the same, the entry in these columns also aives the number of
items in a second table or array (columns 46-51),

S.11 Columns 40=42 (Lenath of Entry)
Entry Explanation
1=256 Lenath of a table or array entry,

Use columns 40=42 to aive the lenath of each entry in the table or
array named in columns 27=32, The number entered must end {n
column 42,

A1l table items must have the same number of characters. It (s
ailmost impossible, however, for evervy jtem to be the same lenqath.
Therefore, add zeros or blanks to the front of numeric {tems to
make them the same lenath and add blanks to alphanumeric items,
For alphanumeric items, blanks may be added either before or after
the item,

If two related tables or arrays are described on one Extensibb
Sheet, the entry in columns 40~42 applies to the table whose item
appears first on the record.
5.12 Column 43 (Packed or Binary Field)
Entry Explanation
Blank Data for table or arrav,%s in IBMgcomoatiple numeric
format or is alphanumeric. This is used for
execution time arravs.

D '~ Data for table or arravy is {n Databus=compatible
format.

L For a complete discussion of data representation,
see Column 43, Packed or Binary Field in Chaoter 7.
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5.13 Column 44 (Decimal Positions)

Entry Explanation
Blank Alphanumeric table or arrave.
0=9 Number of positions to the riaht of the decimal in

numeric table or array items.

Column 44 must always have an entry for a numeric
table or arrav. 1lf the fitems in a numeric table or array have no
decimal positions, enter a (.

I1f two alternatina tables or arravs are describec in one f%te: the
specification in this column apolies to the table containima the
item which appears first on the record.

5.14 Column 45 (Seaquence)

Entry Explanation

Blank No particular order.
A Ascendinaq ord§r.

D Descendina order.

Use column 45 to describe the seauence (ascendina or cescendina)
of the data in a table or arrav. Execution time arrays are not
checked for seauence, but column 45 must contain an entry if hiah
or low LUOKUP is to be used.

when an entry {s made in column 45, the table or array is checked
for the specified seauence., If a ore=execution time table or
array is out of seauence, an error occurs and the oroaram halts
immediatelv., The proaram can be restarted from the point where it
halted if vou do not want to correct the out=of=seguence
condition; otherwise proaram execution must be restarted from the
beginnina.

Ascendina order means that the table or array items are entered
startina with the lowest data item (accordina to the collating
sequence) and proceedina to the highest, Descendimna order means
that the table or array items are entered startina with the
highest data item and proceedina to the lowest.
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If alternating tables or arrays are described in one f;]?y the
entry in column 45 applies to the table or array containing the
item which appears first on the record.

When vou are searching a table or arravy for an item (LOKUP) and
wish to know if the item is hiah or low compared with the search
words vour table or array must be in either ascending or
descendinag order., See Operation Codes, Lookur in Chapter 8, for
more information. When a specific seauence has been gpecified:
RPG Il checks the data in the table or array to see if it really
is in that seauence, In checkina for seauence, an eaua] condition
is considered valid., This allows vou to opad the beginning of the
table with zeros or blanks, or to pad the end of the table with
9’s (assuming EBCDIC, ascending seauence).

5.15% Columns 46~57

Use columns 46=57 only when describina a second table opr
array which 18 entered in alternating format with the table or
arrav named in columns 27=32. A1l fields {n this section have the
same siqnificance and require the same entries as the fields with
corresponding tjtles in columns 27=45. An alternatina arrayv
cannot be described with an execution time arrav. See the
orevious djscussion on those columns for {nformation about correct
specifications,

5.16 Columns 58=74 (Comments)

, Enter any fn?brmatibn you wish in columns S8=74, The
comments vou use should help you understand or remember what vou
are doing in each specifitation line. Comments are not
instructjons to the RPG Il proarams thevy serve only as a means of
documentina vour oroaram,

5,17 Columns 75=80 (Prcaram ldentification)

See Chapter 2,
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EXTENSION SPECIFICATION
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Figure S5=1, Example of a sinale table descrintion on Extension
Specification.
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Figure 5=3, Example of an arrav description on Extension
Specification.
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CHAPTER 6. LINE COUNTER SPECIFICATIONS

) Line counter specifications should be used for the orinter
file (except the keyboard=displavy) in vour proaram. Line counter
specifications indicate at what line overflow occurs and the
lenath of the form used in a printer, Both of these entries must
be specified on the Lime Counter Sheet (Fiqure 71).

6.1 Columns 1=2 (Paae) and Columns 3=5 (Line)
See Chapter 2.

6.2 Column 6 (Form Type)
An L mdst appear in column 6.

6.3 Columns 7=14 (Filename)

Use columns 7=14 to identifv the outout file to be written on
the printer. Filename must beain in column 7,

Any filename enteredﬁin these columns must be previously gefined
on the File Description Sheet. The output device assianed to the
file on the File Description Sheet must be a orinter,
6.4 Columns 15=17 (Lines per Page)

Entry Explanation

1=112 Number of printina lines available.
Columns 15=17 specify the exact number of lines available on the
form or page to be used, The entry must end in column 17,
Leadinag zeros may be omitted.
6.5 Columns 18=19 (Form Lenath)

Entry Exolanation

FL Form lenath

Columns 18=19 must contain the entrvy FL. This entrv indicates
that the precedina entry (columns 15=17) is the form lenath,
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6.6 Columns 20=22 (Line Number of Overflow Line)

Entery Explanation

1=112 A line number from 1=112 is the overflow line.

) ~ Columns 20=22 specify the line number that is the
overflow line, The entry must end in column 22. Leading zeros
may be omitted.

When the destination 1ine of a space, skips, or print operation is
a line bevond the overflow line vou have specified (but not beyond
the form lenath), the overflow indicator turns on to indicate that
the end of the pace §s near, When the overflow indicator is ony
the followina occur before forms advance to the next page:

1. Detail lines are printed ({f this part of the program cvcle
has not already been completed).,

2. Total lines are printed.
3. Total lines conditioned by the overflow indicator are printed.
‘ Because all these lines are,printed,on the page a?;er the
overflow line, vyou have to specifv the overflow line hiah enouah
on the page to allow all these lines to print, You know the data
vou will be printina out after the overflow line is reached,
Thus, vou can judae what line should be the overflow limne on this
basis.
6.7 Columns 23=24 (Overflow Line)

Entry Explanation

oL Overflow line

Columns 23=24 must contain the entry OL.. This entry indi;ates
that the prececing entry (column 20«22) is the overflow line,

6.8 Columns 25-=74

Columns 25~74 are not used.
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6.9 Columns 75=80 (Program Identification)

See Chapter 2.

LINE COUNTER SPECIFICATION .

PROGRAM PROGRAMMER DATE PAGE. OF PAGES
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- R
G LINE FILENAME FORAM l,’:gw PROGRAM
NO NO LENGTH LINE INOENTIFICATION]
EL NUMBE R oL
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Figure 6=1, Example of Line Counter Specification.
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CHAPTER 7. INPUT SPECIFICATIONS

, Inout specifications describe the data files, records, and
fields of the records to be used by the proaram, These
specifications may be divided into two cateaories:

1. File and record tvoe‘identification (columns 7=42), These
specifications describe the input record and its relationship
to other records in the file,

2. Field descripotion entries (columns 43=74). These
specifications describe the fields in the records.

The specifications are written on the Input Sheet. The field
description entries must start at least one line lower than the
file and record tyoe identification entries.

7.1 Columns 1=2 (Paae) and 3=5 (Line)
See Chapter 2.
7.2 Column 6 (Form Tvoe)
An I must appear in column 6.
7.3 Columns 7=14 (Filename) |

Columns 7=14 identify the input or update file being
described. The filename must beain in column 7 and conform to RPG
IT naming specifications. Use the same filename aiven in the file
descriotion specifications, The name of every inmnput or update
file (except table imput files) deseribed in the file description
specifications must be entered at least once on this sheet, The
filename must appear on the first line that contains information
concernina the records in that file, 1f the filename is omitted,
the last filename entered is assumed to be the file being
described. All records and fields for one file must be completelyv
described before another file can be described.
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T.4 Columns 15«16 (Seauence)

Entery Explanation

Anv two No check for special seauence.
Alohabetic

characters

Columns 15=16 mav contain a numeric entry which assians a special
sequence to different record tvpes in a file.

1f different tvypoes of records do not need to be in any special
order, use two alphabetic characters. Alphabetic characters must
be used for chained files and look ahead records. Within one
file, record tvyoes havina alphabetic and numeric seauence entries
can be specified for the same file, but all alphabetic entries
must be before the numeric entries.

Use columns 15=16 to assian seauence numbers to different tvypes of
records within a file. A job mav reauire that one record type
(identified by a record fdentification code) must appear before
another record tvype within a seaquenced aroup. For example, a name
record may be needed before an address record. A record
identification code must be provided for each type of record and
the record types must be numbered in the order that thev should
appear, The proagram will check this order as the records are
read. The first record tvype must have the lowest seauence number
(01), the mext record tvpe should be aiven a higher number, etc.
Gaps in seaquence numbers are allowed, but the numbers used must be
kept §in ascendina order. The first seauence number must _be 0i.
Numeric seauence numbers only ensure that all records of record
tvype 01 precede all records of record tvepe 02, etc,, in any -
sequenced aroup. The seauence numbers do not ensure that records
within a record type are in any certain order. Numeric seauence
numbers have no relationship with control levels, nor do they
provide for sequence checkina of data in fields of a record, A
record tvype out of sequence causes the proaram to stop. The
program may be restarted, but the record that causes the halt is
bvoassed and the next record is read from the same file.

Records in an AND or _OR linmne cannot have a seauence entry in these

columns. The entry in these columns from the orevious line also
applies to the card in the OR line.
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7.5 Column 17 (Number)
Entry Explanation

Blank Record tvypes are not beina seauence checked (columns
15=16 have alphabetic entries).

1 Onlv one record of this type is present in the
sequenced Qroup.

N Une or more records of this type mav be present in
the sequenced aroup,

Use column 17 onlvy {f secuence checking is to be
domne (columns 15«16 contain numbers), Oftem, whem seauence
checkina, there may be more than one recorgd of a particular type
within the seauenced aroup, thus vou must fndicate by an entry in
column 17 that a certain number of records of one type mav be
‘found in the seauence aroupd.

AND or OR lines (columns 14«16 have the letters AND or OR) should
not have an entry in this column., It is assumed that the number
of records of this tvype to be found in the seauenced group s the
same as the number entered in column 17 of the previous line,
(See Columns 21=41 in this chapter for more information omn OR
]ineS).

7.6 Column 18 (Uption)
Entry Explanation

Blank Record tvype must be present (if seauence checkinq is
specified).,

0 Option. Record tvpe may or mavy not be present.,
Column 18 is used when record tyoes are beina
seaquence checked. A blank entry specifies that a record of this
record type must be present in each seauenced Qroup.
The U entry specifies that a record of this record type may or may
not be oresent in each seauenced aroup, If all record tvypes are

optional, mo seauence errors will be found.

AND or OR lines should not have an entry in this column. The
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entry in this column on the orevious line also apolies to this
line., (See Columns 21=41 in this chapter for more information on
AND lines; see Columns 53«58 for more information on OR lines),

7.7 Columns 19=20 (Record Identifving Indicator)

Entry Explanation
0199 Record identifying indicator.
Li=L9 Control level indicator, used for a record

identifying indicator when a record type rather thén
a control field signals the start of a new control

Qroup.
LR Last record indicator.
Hi=H9 Halt indicator, used for_ a record {dentifying

indicator when checking for a record tvype that
causes an error condition.

* X Look=ahead fields.

Columns 19=20 mav be used for two purposes!?
1. Specifvina record identifvina indicators.
2. Indicatina lookwahead fields.
7.8 Record Identifyina Indicator

Use columns 19=20 to assign an indicator to each record type.
When vou have different tvoes of records within a file, vou_ often
want to do different operations for each record type, Therefore,
vou must have some wav of knowing which tvype of record has just
been read. To do this, vou assian different record identifving
fndicators to each record type., Whenever a record tvoe_is
selected to be processed next, its corresponding identifvina
indicator is turmed on. (A1l other record identifying indicetors
are off at this time, unless chained files or demand files are
processed, when several may be on at the same time), This )
indicator signals throughout the rest of the poroaram cycle which
record type has just been selected. A record i{dentifving
indicator need not be assigned if vyou are not concerned about
different record tvoes,
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Because the record identifyina indicator is on for the rest of the
orogram ¢cvcle, vou may use it to condition calculation operations
(see Columns 9=17 in Chapter 8) and output operations (see Columns
23~31 in Chapter 9).

Record identifvinc indicators do not have to be assiagned in any
order.,

When a control level indicator used as a record identifving
indicator turns on to reflect the type of record read, only that
one control level indicator turns on. All lower level indicators
remain off,

The same indicator may be assianed to two or more different record
tvoes provided the same operations are to be performed on these
tvoes. This can be dome by usina the OR relationship (see Columns
2i=41 in this chapter),

No record identifyina indicator may be specified in the AND line
of an AND relationship. Record identifvina indicators for OR
lines may be specified for every record tvpe in the OR
relationship that reauires special processina, (See Columns 21=41
in this chaoter for information on AND lines. See Columns 53~58 in
this chapter for information on OR lines).

7.9 Look Ahead Fields

Use asterisks in columns 19=20 to indicate that fields named
in columns 53~58 on the followinag specifications lines are
look=ahead fields. A look=ahead field allows vyou to look at
information in a field on the next record that is available for
processing in anv input file. In update files, the look~ahead
field is for the record currently in process.

Two of the uses for look=ahead fields are!

1. Determining when the last card of a control aroup is beinag
processed.

2. Extendina the RPG Il matchinag record capability.

Look=ahead fields can be used with input and update tiles,
Thev cannot be specified for chained or demand files. You can
describe one set of look=ahead fields per filei the descriotion
applies to all records in the file, reaardless of their tvpe,

(The specifications for cgescribina the fields are aiven later).
Look=ahead fields cannot be altered in the orogram (thev cannot be
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used as a result field or blanked after).

If vou wish to use information both before and after the record is
selected for processing, vou must describe the field twice} once
as a look=ahead field and once as a normal field.

For update files, the look~ahead fields apply to the_next record
in the file only if the current record was not read from that
file. Therefore, when vou are reading from only one file and the
file is an update file, lookwahead fields alwavs acply to the
current record,
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Figure 7=1. Examole of look=ahead specification.
7.10 Columns 21=41 (Record Identification Codes)

Use columns 21=41 to describe the information that identifies
a record type, '

Nhen there are many record tvpes in one file, vou often want to
cerform different overations for each tvpe. Therefore, you must
identifvy each tvpe by aivina each a special code consisting of a
combination of characters in certain positions in the record.

This code must be described in columns 21=41 so that when a record
is read the record type can be determined by these specifications.
The first record identifving character should be identified in
columns 21=27, the second in columns 28=34, and so forth.
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When more than one record type is used in a file, only one record
tvoe will be selected for processina in each cvycle., The record
identifyinag indicator for that record tvoe will be turned on at
the time of selection, If a data record meets the reauirements of
more than one of the record tvoes, it will beloma to the first
record tvype for which it aualifies. When all records are to be
orocessed alike reqardless of their tvpe, or if there is only one
tvype, leave columns 21=41 blank.

Position
Entry Explanation
Blank No record identificaton code is needed.
1-4096 Record position of the record identification code.

Use columns 21=24, 28=31, and 35=38 to aive the
location in the record of every character in the identification
code, Entries in these columns must end in columns 24, 31, and 38
~respectively. Leadina zeros can be omitted.

7.11 Not
Entry Explanation
Blank Record ID code is present in the specified column.
N Record ID code is not present in the specified

column,

Use columns 25, 32, and 39 to indicate that a
certain character should not be poresent in the specified position.

7.12 Cr72/D
Entry Explamnation
VC Entire character.
z lone portion of character.
D Diait portion of character,

Use columns 26, 33, and 40 to indicate what portion of a character
is used as part of the record identifving code. Unly the zone
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portion, only the digit portion, or both portions (the whole
character) may be used. When establishing record identifying
codes, remember that many characters have either the same zone or
the same diait portion,

7.13 Character

Use any alphabetic character, special characteb; or d395t in
columns 27, 34, and 41 to identify the character that was used in
the record to serve as the code or part of the code,

Note: If none of the identifvyina codes vou have specified is
found on a records, processing stops. You may continue} however,
the record that caused the halt is mot processed, and the next
record in that file is read.

7.14 AND Relationship

A maxjmum of three {dentifyina characters may be described in
one specification line. Thus, if the identification code consists
of more than three characters, an AND line must be used. This
means that the first three identjfying characters are described in
the first Jine. The additional identifyina characters are
described in as many followina lines as are needed. Write the
word AND in columns 14=16 to indicate am AND line.

You mav _specify AND or OR lines in anv combination to describe the
record identifying code, The record must contain all the
characters indicated as its record identification code before the
record identifvying indicator will turn on.

7.15 OR Re‘ationshin

A particular record type may be identified bv two different
codes,, If this is the cease, OR lines must be used to indicate
that either one of the codes may be present to jdentify the
record. Write the word UOR in columns 14+15 to indicate an OR
line.

Seven columns are set aside for the description of one character
in the record identification code. Each specification line
contains three sets of seven colymns: columns 21=27, 28-34, and
3S~41, Each set consists of 4 fields: Position, Not, C/Z/D, and
Character, Codina is the same for all three sets.
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7«16 Column 42

Column 42 is not used and should be left blank,

INPUT SPECIFICATION
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Fiqure 7=2, Example of record identification line in Imput
Specification,

Tel7 Column 43 (Paéked or Binary Field
Entry Expolanationm

Blank Field is in IBM=compatible decimal format, or is
alphameric.

D Field is in Datapoint=compatible decimal format.

Column 43 is used to indicate that a numeric tield
is in Datapoint=compatible format. Fields in this form will be
converted to IBM=compatible form,

An arrav which was read in Datapoint format should have an entry
in column 43 of the Inout Sheet. In this case the From and To
columns of the Input Sheet should define the vosition the array
occupies in the record. The arrav element length is defined on
the Extension Sheet,
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7.18 IBM Compatible Format

~ _In this format, numeric inout data is reoresented without an
explicit decimal point and with the sign superimposed over the
right=most digit. This is the form RPG normally processes.

7.19 Datapoint Compatible Format

.In this format numeric input data must be represented with an
explicit decimal point unless the field contains no decimal
positions, In this case the decimal point mav or may not be
oresent, If the number is negative, the character preceding the
first digit (or the decimal point) must be a minus sian. The
internal field assigned is one byte less than the external field
size with the same number of decimal positions.

DEFINED COMPATIBLE

INPUT FIELD SIZE INTERNAL FIELD SIZE
A. 1234, 5.0 1234 4.0
B =123, 5.0 01cL 4.0
C. =1234 5.0 123M 4.0
D. 01234 5.0 1234 4.0
E. 12345 5.0 illeqal 4.0
Fo 12.34 5.2 1234 4.2
G =1.23 5.2 otal 4.2

Example E shows that since the field contains five diaits (mo
decimal point or sian is present), it cannot be converted to a
four diait_internal number, An attempt to read in a field laraer
than will fit will cause an error messaae to be displaved,

7.20 Columns 44=51 (Field Location)

Entry Explanation
Two Beainnina (From) and end of a fieid
numbers of a field(To).

of 1=4 digits

Use columns 44=51 (From and To) to describe the
]ocation on the record of each field containing imput data named
in columns S3=58 (Field Name)., Enter the number of the record
position_ in which the field begins in columns 44=47, Enter the
number of the record position in which the field ends in columns
48'51-
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A single position field is defimed by puttina the same number in
both From (columns 44=47) and To (columns 48=51)., If a fielad of
more than one position is defined, the number entered in From
(columns 44-47) must be smaller than the number entered in To
(columns 48<«51),

It is not necessary that the From and To columns specifyv a whole
array. A portionm of an array may be read in; however:, the array
will be read in from element 1 up to as many elements as will fit
in the numbers specified in the From and To columns,

The maximum field lemagth for a numeric f%eld is 15 positions. The
maximum field lenath for an alphanumeric field is 256 characters,

Entries in these columns must end in columns 47 and 51, Leadina
zZeros may be omitted,

7.21 Column 53 (Decimal Position)

Entery Explamation
Blank Alphanumeric field.
0=9 Number of decimal positions in numeric field.

Use column 52 to indicate the number of positions to the riaht of
the decimal in any numeric field named in columns 53=58. Column 52
must alwavs have an entry when the field named in columns 53=58 is
numeric. If vou wish to define a field as numeric with no decimal
positions, enter a 0, If a field is to be used in arithmetic
ooerations or is to be edited, it must be numeric. The number of
decimal positions must be less than or equal to the field lenath.

7.22 Columns 53=58 (Field Name)

Entry Explanation

1=6 Field mame, array name, or array

alphanumeric element,

characters

PAGE Special word.
Use columns 53=58 to name a field, arrav, or array element found
on thé input records. If vou are referencing an array, additional

entries mav be needed in these columns. Use this name throughout
the proaram whenever this field is referred to. Indicate the names

CHAPTER 7. INPUT SPECIFICATIONS 7=11



of the fields for all types of records. However, name only the
fields that are used.

7.23 F%e!d Names

. A field name can be from one to six characters lona, must
begin in column 53, and must be a valid RPG Il name.

A1l fields in one tvpe of record should have different names, 1If
two or more fields of the same record type have the same name,
only the field described last is used. However, fields from
different record tvyoes may have the same name if the fields are
the same !ength and contain the same tvpe of data. This applies
even if the fields are found in different locations in each record
tyre.

Fields that are used in arithmetic operations or fields that are
edited or zero suppressed (see Column 38 and Columns 45=70 in
-Chapter 9) must be defined as numeric. This means that column 52
must have a decimal position entrv,

A separate line is used for each field descriotion.
7.24 Field Names in OR Relatjonship

Even though two or more record types contain identical fields
vou must describe each field. This may reaquire duplicate_coding.
To eliminate duplicate coding of identical fields from different
record types, vyou may use the (OR relationship,

An OR relationship means that the fields named may be found in
either one of the record types., You may use OR linmes whent

1. Two or more record types have the same fields in the same
positions,

2, Two or more record tvpes have some fields which are identical
and some fields which differ in location, lenath, or tvype of
data,

Write the word OR in columns 14 and 15 to indica;e an OR line.

It there are several AND or OR 1ines: field description lines
start after the last record identification line.
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7.25 Special Word PAGE

If vour orinted report has several pages, vou may want to
number the pages, The special word PAGE allows vou to indicate
that paae numberinag is to be done. When vou use a PAGE entrvy on
the Output=Format Sheet, paqge numberina automatically starts with

If vyou want to start at a page number other thanm 1, vou can enter
that page number in a field of an inout record and name that field
PAGE im columns 53=58, The number vou enter in the PAGE field of
the inout record should be one number less than the startina paaqe
number, If vour numberima should start with 24, enter a 23 in the
PAGE field. The PAGE field can be of any lenath (up to 15
oositions), but must have zero decimal positions specified., Any
entry vou make in the PAGE field should be riaht justified, such
as 0023,

Pace numberina can be restarted durina a proaram run by enterina a
number in a page field of any input record. The PAGE field can be
detfined and used in calculations like anvy other field.

7.26 Columns 59=60 (Control Level)
Emtry Explanation
Li=L9 Any control level indicator.

Use columns 59=60 to assian control level indicators to input
fields. (Control level indicators may not be associated with a
chained or demand file), Control level indicators are used to
specify the point at which specified operations are to be done,
You may assiagn a control level indicator to any field, This field
is_then known as a control field and is checked for a chanae in
information. When information in the control field chanaes, a
control break occurs. All records havima the same information in
the control field are known as a control aQroupe.

Nhemever a record containing a control field is selected, the data
in the control field is compared with data in the same control
field from the previously selected record. When a control break
occurs, the control level indicator turns on, Operations
conditioned by the control level indicators are then done.
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7.27 L1=L9 (Contro! Level Indicators)

Control level indicetors are used to signal when a change {n
a contro] field has occurred., Because they turn on when the
information in a control field changes, they may be used to.
condition ooerations (such as finding totals) that are to be.
cerformed only when all records having the same information in the
control field have been read., They may also be used to do total
printina or to condition operations that are to be done_on only
the first record in a control qroup, Control level indicators
always turn on after the first record of a control aroup is read,

7.28 Columns 61=62 (Matching Fields)
Entry Explanation
- MieM9 Any matchina level.

Use columns 61=62 to specify matching fields and seauence
checkina,

An entry in columns 61=62 indicates:

1. Matchina tields and seauence checkina when vou have two or
more inmput or update files with match fields.

2. O0Only seauence checkina when vou have lust one input or update
file. ‘

7.?9 Matching Fields -

Make an entry in columns 61=62 when you wish to compare
records from two or more input or update files in order to .
determine when records match., Records can be matched by matchina
one field, many fields, or entire records., You can indicate as
many as nine matchina fields (Mi=MS), Whenever the contents of
the match fields from records of the primary file are the same as
the contents of the match fields from a secondary file, the
matchina record (MR) indicator turns on. Mi=M9 are used only to
fdentity fields bv which records are matched. The values M1=M9
are not indicators, but do cause MR to turn on when a match
occurs. Matchinag {s allowed with primary and secondary files
only,
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7.30 Columns 63=64 (Field Record Relations)

Entry Explanation

01=99 Record identifying indicator assianed to a record
tyoe.

L1=-L9 Control level indicator oreviously useda

MR Matchina record indicator.

ut=us External indicator previously set,

H1=H9 Halt indicator previously used,

Columns 6364 have several uses which are discussed

after these general rules:

1.

3

A1l fields, includina matchina or control fields, that have no
field record relation specification, should come before those
that do.

A1l fields related to one record tvoe (that is, havinag the
same Field Record Relation entry) should be entered as a arour
in specification lines followina one another for more
efficient use of core storace. These fields coulds, however,
be entered in any order.

A1l oortions of a split control field must be assianed the
same field record relation indicator and must be entered as a
group in specification lines followina one another,

When used with match or control fields, the field récord
relation indicator must match a record identifving indicator
for this file,

When any match value (M1=M9) {s specified without field record
relation, al) match values used must be specified once without
tield record relation. If all match fields are not common to

all records, a dummy match field should be used,

!
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7.31 Record Identifying Indicators (01=99)

Columns 63=64 are commonly used when several record tvpes
have been specified in an OR relationshio, Fields which have no
field record relation indicator are associated with all the record
tvoes in the ORJrelationshjp. This is fine when all record types
have the same fields, byt if the record tvpes in the OR
relationship have some fields that are the same and some that are
not the same, vyou do not want to associate every field with all
records, Therefore, there must be some way of relating a field to
a certain records _TJo do this, place in columns 63=64 the record
tvype on which the field is found.,

Control fields ({ndicated by entries in columns 59=60) and
matching fields (indicated by entries in columns 61=62) may also
be related to a particular record tvoe in-an OR relationship by a
field record relation entry., Control fields or matching fields
that are not related to any particular record tvype in the OR
relationshipc by the field record relation indicator are used with
all record types in the OR relationship.

When two control fields have the same control level {ndicator or
two matchina fields have the same matchina level entry, it is
possible to assign a field record relation indicator to Just one
of the control fields or to just one of the matching fields., In
this case, only the specification having the field record relation
indicator is used when that indicator is on. If none of the field
record relation indicators are on for that control field or )
matchina fields the soecification without a field record relation
indicator is used. Control fjelds and matching fields cannot have
an L1=L9, U1=UB, or MR entry in columns 63=64, :

7.32 Control Level (L1=L9) and

Matching Record (MR) Indicators
Another situation for which you may use these columns is when you
wish to accept and use data from a particular field only when a
certajin conditicn (such as matchinq records or a control break)
occurs., You indicete the conditions under which vou ac¢cept data
from a field by indicator'L1=L9 or MR, Data from the field named
in columnsg 53«58 is accepted only when the indicetor is on,

=16 RPG II SYSTEM



7.33 External Indicators (Ul=U8)

These columns mav also be used to condition a specitication
by an external indicator (Ul=U8). The external indicator which is
set prior to processina conditions whether a field is to be useo
in the orogram, When the indicator is on, the field is read; when
the indicator is off, the field is not read.

Extermnal indicators are primarily used when file conditioming is
done by an entry in columns 71=72 in the file description
specifications. However, thev mav also be used to condition when
a specification should or should not be gone even thouah file
conditionina is not specified.

/.54 Halt Indicators (H1=H9)
A halt indicator {s used to relate a field to a recorc‘that
is in an OR relationship and also has a halt indicator specitiea

in columns 19=20,

7.35 Columns 65=70

Entry Explanation
01=99 Field indicator.
Hi=H9 Halt imdicator (when checking for an error condition

in the data).

Use field indicators 01=99 to test a fielo for a
condition of either plus, minus, zero, or blank. The indicator
specified turns on {f the condition is true for the input record;
it remains off or turns otf if the condition is not true for the
input record. These indicators may then be used to control
certain calculation or outout operations.

The three conditions which mav be éhecked for are:

1. Plus (columns 65=66). Any valid indicator entered her¢ is
turned on if the numeric field named 1n columns 53=58 15
qQreater than zero.

2. Minus (columns 67=68). Any valid indicator entered here is

turned on if the numeric field in columns 53=58 is less than
zZero.
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3, Zero or blank (colymns 69=70). Any velid indicator entered _
here is turned on {f a numeric field named in columns S53=58 is
all zeros or {f any alphanumeric field is all blanks,

A _numeric field which is all blanks will turn on an_indicator
specified for all zeros, However, if an alphanumeric field is all
zeross the field will not turn on an indicator specified for all
blanks.

7.36 Halt Indicators

) Specify any halt indicator (H1=H9) in columns 65=70 to check
for an error condition in vour data, For example, if a field
should not be zero, specify a halt indicator to check for that
zero condition. If a zero field is found, the halt indicator
turns on and the job stops after the record with the zero field
has been processed.

Indicators H1=H9 cause the proaram to halt after the record which
caused the indicator to turn on is completely processed.,

7.37 Columns Ti=74
These columns are not used and should be left blank.
7.38 Columns 75=80 (Program Identification)

See Chapter 2.
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INPUT SPECIFICATION
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Fioure 7=3, Example of field specifications on Input
Svecification.
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INPUT SPECIFICATION
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Figure 7=4, Example of Inout Soecification,
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CHAPTER B. CALCULATION SPECIFICATIONS

Calculation specifications describe the calculations to be

performed on the data and the order in which they are to be
operformed.s Each calculation specification can be diviged inmto
three parts that indicate}

1.

B.2

When the operation is to be performed (columns 7=17), The
indicators entered in these columns determine under what
conditions the operation specified is to be done,

what kind of operation (column 28=32) is to be performed on
the data in columns 18=27 and/or columns 33=42., Entries in
these fields describe the kind of operation to be done., They
also specify the data upon which the operation is to be
performed.

What tests are to be made on the results of the operation
(columns 54-59), The indicators entered here signal the

result of the operation and may sServe to condition other
operations.

Columns 1=~2 (Pace) and 3=5 (Line)
See Chapter 2.
Column 6 (Form Type)
A C must appear in column 6,
Columns 7-8 (Control Level)
Entry Explanation

Blank Calculation operation is mot part of a subroutine
and may only be performed for detail calculations,

L0, Calculation operation is done when the

Li=L9 appropriate control break occurs or when an
indicator is set on (LO is alwavs on).
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LR Calculation operation is done after the last record
has been processed or after the LR indicator has
been set on by a SETON oceration.

SR Calculation operation is part of o subroutﬁﬁ

AN, OR Establishes AND and OR relationships between 1ines
of indicators,

If columns 7=8 are blank, the operation sgecif‘ed on
the same line is done every time a record is read, provided
indﬁcators in columns 9«17 of that line or AN/OR limes associated
with that line allow it
Calculations must be specified in the following orders
1. Detail (blank in columns 7=8).

2. Total (LO or LIi=L9 in columns 7=8).

3, Last record (LR in columns 7=8). LR calculatibns must appear
after L1=L9 calculations,

4. Subroutine (SR in columns 7=8),

AN/OR 1ines can appear within anv of the above calculations.
8.4 Columns 9=17 (Indicators)

Entry Explanation

Blank Operation is performed for every record read {f
columns 7=8 are not LO or L1=L9 or 8R,

01=99 Resulting indicators used elsewhere in the program.
Li=L9 Control level indicators previously assianed.

LR Last record indicator.

MR Matching record indicator,

Hi=H9 Halt indicators assianed elsewhere.

Ui=us External {ndicators previously set.,

0A=0G, Overflow indicator previously assianed.
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ov

Use columns 9=17 to assian indicators that controi
when an operation is or is mot to be done, From ome to three
indicators may be used on a line. By usina AN or OR entries in
columns 7=8, many indicators can be used to condition ome
oneration.,

There are three separate fields (9-11, 12«14, and 15=17) on each
line, one for each indicator. If the indicator must not be on in
order to condition the operation, place anmn N before the
appropriate indicator (columns 9, 12, 15).

All three indicators on one line are in an AND relatiomship with
each other, The indicators on one line, or indicators in arouped
linesy plus the control level indicator (if used in columns 7=8)
must all be exactly as specified before the operation is done.
B.5 Columns 18«27 and Columns 33=42 (Factor 1 & 2)

Use columns 18=27 and 33=42 . to name the fields or to qive the
actuel data (literals) on which an operation is to be pverformed.
The entries which can be used are:!

1. The name of any field that has been defined.

2. Any alphanumeric or numeric literal,

5. Any subroutine, table or array name, or an array element,
4. Any data field names (UDATE, UMONTH, UDAY, UYEAR).

5. The special mame, PAGE,

6. A label or a TAG, BEGSR, or ENDSR oreration (Factor | onlvy),

7« A filemname for a CHAIN, DEBUG, DSPLY, READ, or FORCE operation
(Factor 2 onlv).,

An entry in Factor 1 must beain in column 185 an entry in
Factor 2 must beaqin in column 33,

The entries vou use depend upon the operation yvou are describina,

Some operations need entries in both sets of columns, some need
entries in only one, and some need no entries at all.
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8.6 Literals

A literal is the actual data used in an~6perafion ratbaf than
the field name representing that data. A literal may be either
alphanumeric or numeric.
Consider the followina rules when using an alphanumeric literal.

1. Any combination of characters may be used in an alphanumeric
literal. Blanks are also valid.

2. Alphanumeric literals must be enclosed by apostrophes (*).

3. The maximum lenath of an alphanumeric li:era] is eiaght
characters excluding the two enclosing apostrophes.

4. An apostrophe reauired as part of a ]iterai is represented by
two apostrophes. For example, the literal ‘0°CLOCK® would be
written as ‘0°°CLOCK’.

S. Alphanumeric literals may not be used for arithmetic
operations,

Consider the following rules when usina a numeric literals

1. A numeric literal consists of any combinatjon of the digits
0=9. A decimal point or sian may also be included,

2. The maximum total lenath of a literal {s 10 characters
including sians and decimal points.

3, Blanks may not appear in the literal,

4. The sian, if present, must be the leftmost character. An
unsiagned liteéral is treated as a positive number,

S. Numeric literals must not be enclosed by apostrophes (°),

6. Numeric literals are used in the same way as a numeric field.
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8.7 Columns 28«32 (Operation)

Use columns 28=32 to specify the kind of operation to be
oerformed using Factor 1, Factor 2, and/or the Resuylt Field and
resultina indicators. The operation code must beain in column 28,
A special set of operation codes have been defined which must pe
used to indicate the tvype of operation desired. Every operation
code used reauires certain entries on the same specification line.,
For further information on the operations that can be performed,
see Uperation Codes in this chapter.

The operations are performed in the order specified on the
Calculation Sheet.,

All operations conditioned by control level imndicators in columns
7=8 must follow those that are not conditioned by control level
indicators. Al]l operations which are part of a subroutine (SR in
column 7=8) must follow all other calculations in a proaram.

B.8 Columns 43=48 (Result Field)

Entry Explanation
Result Field, table, array, or array element,
Field

Use columns 43=48 to name the field, table, array, or array
element that will hold the result of the operation specified in
columns 28=32, You may use the name of a field, table, array, or
array element that has already been defimed either onr extension
specifications, input specifications, or elsewhere in the
calculation specifications,

Otherwise vou may define a new field by entering a field name that
has not already been used. Any field vou define here will be
created at the time the orogram is compiled. The field vou name.
may be either numeric or alphanumeric. A field used in arithmetic
operations or numeric compare, or a field edited or zero -
suppressed in output=format specifications must be numeric.

The result field name must beain with an alphabetic character in
column 43 and contaim no blanks or special characters,

If vou are entering the name of a field that has not been defined
elsewhere, columns 49=52 should also contain entries. [f vou are
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enierina the name of a field that has been dgfined; entries io
columns 49~52 are not necessary byt if specified must agree with
the previous definition of that field.

8.9 Columns 49=51 (Field Length)

Entery Explanation
Blank Alphanumeric or numeric field described elsewhere,
1=256 Result Field lenagth.

Use columns 49=51 to aive the result field length
for any result tield, If you are namina a new field (one that has
not been used before), voy must consider the form your data will
be 1n and the lenath it will have after the operation has been
performed,

Whenever the field lenath {8 specified for a result field, vou
should be careful to make the result field long enough to hold the
largest possible result, If the result field is too small,
sianificent digits may be lost, For example, vou may wish to add
field A (eight characters lona, four decimal places) to field B
(ten characters long, six _decimal positions), Fields A and B have
four characters to the left of the decimal, but the result field,
field C/» must allow for more characters to the left of the
decimal,

9999,0000 Field A
0001.111111 Field B
10000.111111  Field C (result field)

In this case, field C was defined as 11 characters long with six
decimal positions, Some of the numbers to the right of the
decimal could be lost without changing the meanina of the result
areatly, However, {f field C were defined as {0 characters lona
with six decimal positions, a significant diait to the left of the
decimal would be lost, Field C in this case would be 0000,311111
and the meaning of the result has greatly changed.

Numeric fields have a maximum lenath of 15 characters,
Alphanumeric fields may be up to 256 characters lona., You may
indicate the lenath of a field that has been oreviously described
efither in the Input Specifications or in Calculation
Specifications. However, if you do so, vou must specify the same
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field lenqth and number of decimal positions as was previcusly
aiven to the field,

If the result field contains the name of a table or arrav, an

entry in these columns is optional. It used, it must aaree with
the lenath described in the Extension Specifications.

8.10 Column 52 (Decimal Positions)

Entry Explamation
Blank Alphanumeric or numeric field described elsewhere,
0=9 Number of decimal places in a numeric result field,

Use column 52 to indicate the number of positions to
the right of the decimal in & numeric result fields If the
numeric result field contains no decimal positions, enter zero,

This column must be left blanmk if the result field is
alphanumeric., It may also be left blank if the result field is
numeric but has been previously described in the Extension, Input,
or Calculation Specifications. In this case, Field Lenath
(columns 49=5S1) must also be blank,

The number of decimal positions must never be greater than the
length of the field., The number mavs however, be larger or
smaller than the number of decimal positions that actually result
from an operation, It the number specified is smaller than the
number that results from the operation, the rightmost digits are
dropped, |

8.11 Column 53 (Half Aojust)

Entery Explanation
Blank Do not half adjust.
H Half adjust.

Use column 53 to indicate that the contents of the result field
are to be half adjusted (rounded). In essence, half adjustinag {s
done by adding a S5 (=5 if the field is negative) to the number at
the riaht of the last decimal position specified for this field,
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A1) decimal positions to the right of the position specified for
that field are then dropoed,

The half adjust entry is allowed only uith.aritbmetip operations.
This entry_cannot be specified for a DIV coperatiomn followed by an
MVR operatione.

8,12 Columns S4=59 (Resulting Indicators)

Entry Explanation

01=99 Any numeric indicator.

H1=H9 Any halt indicator,

L1=L9 Any control level indicator.

LR Last record indicator.

0A=0G, Any overflow indicator (if specified on File
ov Description Sheet).

Columns 54=59 are used for four different purposess

1. To test the value of the result field after an arithmetic
operation,

2. To check the outcome of a CHAIN, LOKUP, COMP, TESTB, or TESTZ
ocperation,

3. To specify which indicators to SETON or SETOF.

4. To indicate end of file for the READ operation code.

8.13 Test Results

By entering an indicator in columns S54=59, you specify that
the result fieid is to be tested after the operation specified in
columns 28«32 has been performed. (Normally, only indicators )
01=99 and H1=H9 are used for testing), The indicator specified is
turned on only {f the result field satisfies the condition being
tested for. This indicator may then be used to condition
following calculations or output operations, If the same N
indicator is used to test the resuylt of more than one operation,
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the,ooeration last performed determines the setting of the
indicator,

Notice that three fields (columns 54«55, 56«57, and 58+«59) can be
used for this purpose. Each fielad is used to test for different
conditions: columns 54~55, olus or hiagh} columns 56=57, minus or
lows columns 58=59, zero or eaual. You can test for more than one
of the conditions.

Columns 54=55 (Plus or Hiah): Place an indicator in these coliumns
when testina to find:

1. If the Result Field im an arithmetic operation is positive,
2. 1f Factor 1 is higher than Factor 2 in a compare operation.

5. If Factor 2 is higher than Factor |1 in table or arrav lookup
operation,

4, The results of a CHAIN (not found), TESTB (all 0’s), or TESTZ
(C zone) operation. :

Columns 56=57 (Minus or Low): Place an indicator in these
columns when testing the Result Field to find: '

1. 1f the Result Field in an arithmetic operation is neaative.
2. 1t Factor | is lower than Factor 2 in a compare operation.

3. If Factor ¢ is lower than Factor 1 in table or array lookuo‘
operation.

4. The results of a TESTB (mixed), or TESTZ (D zone) operation.

Columns 58=59 (Zero or Equal): Place an indicator in these
columnms when testina the Result Field to find:

1. It the Result Field in an arithmetic oreration is zero.
2. 1f Factor 1 is eaqual to Factor 2 in a compare operation,

3. It Factor 2 is eaual to Factor | in a table or array lookup
operation,

4, The results of a READ (end of file), TESTB (all ones), or
TeSTZ (not C or D zonme) operation.
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8.14 Columns 60=74 (Comments)

Enter in columns 60=74 any meaningful information vyou wish,
The comments vou use should helo vou understand or remember what
vou are doing on each specification line, Comments are not .
instructions to the RPG II proaram. They serve only as a means of
documentina vyour proqaram.

B.15 Columns 75«80 (Program Identification)
See Chapter 2.
8.16 Operation Codes

You are able to perform many different tvypes of operations on
vour data usina the RPG Il languaae. Special codes have been set
up which indicate the operation to be performed. Usually these
are Just abbreviations of the name of the operation. You must use
these codes to specify the operation to be performed.

Operations may be divided into nine categories; all codes in each
category are explained in this section.

8.17 Arithmetic Operations

Arithmetic operations can be performed only on numeric fields
or literals, The result field must also be numeric, For
arithmetic operations in which all three fields are used:

1. Factor 1, Factor 2, and the Result Field may all be different
fields,

e Eactbr 1» Factor 2, and the Result Field may all be the same
f*e‘do

3., Factor i1 and Factor 2 mav be the same field but different from
the Result Field.

4. Efther Factor 1 or Factor 2 may be the same as the Result
Field,

The lenqth of any field involved in an arithmetic operation
cannot exceed 15 characters, If the result exceeds 15 characters,
characters mavy be dropped from either or both ends depending on
the location of the decimal point. The results of all operations
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are sianed (+, =), Any data placed in the result field replaces
the data that was there previouslv.

8.18 Add (ADD)

Factor ¢ is added to Factor 1. The sum is placed in the
Result Fields. Factor | and Factor 2 are not changed by the
operation,

8.19 Zero and Add (Z=ADD)

Factor 2 is added to a field of zeros, and the sum 1s anlaced
in the Result Field, ‘

8.20 Subtract (SUB)

Factor 2 is subtrected from Factor 1. The difference is
placed in the Result Fiela. Factor | and Factor 2 are not chanaed
by the operation. ’

Note: Subtracting two fields which are the same is a method of
settina the result field to zero.

8.21 Zero and Subtract (Z=SUB)

Factor 2 is subtracted from a field of zeros. The difference
is placed in the Result Fields This actually places the neaative
of Factor 2 in the Result Field., This operation can be used to
change the sian of a fields Factor 1 is not used.

8.22 Multipoly (MULT)

Factor 1 is multirlied by Factor 2., The product is then
placed in the Result Field, Factor 1| and Factor 2 are not
chanaed. When vou use (as a factor) a field which 1s described as
the Result Field, vyou must be sure the Result Field is larqe
enouah to hold the product,

8,23 Divide (DIV)

Factor | (dividend) is divided by Factor 2 (divisor). The
result (quotient) is placed in the Result Field. Factor 1 and
Factor 2 are not changed.
1f Factor 1 is 0, the result of the divide operation will be Q.

Factor 2 canmot be 0, If it is, the Job stops immediately and a
halt code is displaved. 1f processing is continued, the result
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and remainder are set to zero.

Any remainder resulting from the divide operation is lost un)ess

the move remainder operation {s specified as the next operatjon,

If move remainder is the nmext operation, the result of the divide
operation cannot be half adjusted (rounded).

8.24 Move Remainder (MVR)

This ooeration moves the remainder from the previous divide
operation to a separate field named under Reault Field. Factor 1
and Factor 2 must not be used. This operation myst immediately
follow the divide Qperation and should be conditioned by the same
indicators. The maximum length of the remainder is 15, inclydina,
decimal positions., The number of significant decimal positions is
the greater of$

i. The number o?,decimal positions in Factor 1 of the previous
divide operation.

2. The sum of the decimal pogitions in Factor 2 and the Resuylt
Field of the previous divide operation.

The maximum whole nymber oositions in the remainder is equal
to the whole number positions in Factor 2 of the previous divide
operation.

8.25 Saquare Root (SQRT)

"This ooeration derives the sauare root of the field named in
Factor 2. The sayare root of Factor 2 18 placed in the Result
Fields Factor 1 is not used.

Factor 2 and the Result Fie]d can be numeric fields up to fifteen
digits lona overall, includina up to nine decimal places,

For every digit left of the decimal place in the Result Field,
there should be two diaits left of the decimal place in Factor 2}
for every diait right of the decimal place in the Result Field,
there should be two diqits riaht of the decimal place in Factor 2.

A whole arrav can be used {in a SQRT operation if Factor 2 and

Result Field contain arrav names., In this case, the sauare root
of each element of the array named in Factor 2 will be placed in
the corresponding element of the array named in the Result Field,

When usinq the SQRT operation, remember:
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1. The Result Field (root) is automatically half=adiusted.

2. The Result Field lemath must be agreater than or eaual to the
decimal positions entrv,

5. Factor 2 cannot be a negative number. A neaative number
causes a halt.

8.26 Crossfoot (XFOOT)

This operation is used only on arravs with numeric elements,
It adds all the elements of the array together and puts the sum
into a separate field specified as the Result Field. Factor 1 is
not used. Factor 2 contains the name of the arrav. You can
half=adiust the total in the Result Field and use resultina
indicators if vou wish,

If the Result Field is an element of the same array used in Factor
2, the value of that element orior to the XFUOUT operation is used
fn arriving at a total.

8.27 Move Uperations

, Move operations move part or all of Factor 2 to the Result
Fields Factor 2 remains unchanaed. Factor 1 is not used in anv
move operations. It must alwavs be blank, No resultina
indicators may be used. Numeric fields mav be changed to
alphanumeric fields and alphanumeric fields mav be chanaed to.
numeric fields by the move operations. JTo chanae a numeric field
to an alphanumeric fields, place the name of the numeric field in
Factor 2 and use an alphanumeric result field. To chanae an
alphanumeric field to a numeric field, place the name of the
alohanumeric field in Factor 2 and use a numeric result field.

When move operations are specified to move data into numeric
fields, decimal positions are ianored. For example, if the data
1.00 is moved into a numeric field with one decimal position, the
result is 10.0,

8.28 Move (MOVE)
This operation causes characters from Factor 2 to be moved to
the riaghtmost positions in the result field. Movina starts with

the riaghtmost character.,

1t Factor 2 is lonaer than the Result Field, the excess le3gmost
characters of Factor 2 are not moved, If the Result Field is
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longer than Factor 2, the characters to the left of the data just
moved in are unchanqged.

An alphanumeric field or constant may be chanaged into a numeric
fields When this is specified, the digit portion of each
character is converted to _its corresponding numeric character and
then moved to the result field, Blanks are transferred as zeros,
However, the zone portion of the riahtmost alphanmnumeric character
is ¢converted to a correspondinag sian and is moved to the riahtmost
position of the numeric field where {t becomes the siagn of the
fields A numeric field may alsc be chanaed into an alphanumeric
field bv moving it into an alphanumeric field. All digits are
transferred. The diait end 2one of the rightmost character are
transferred.
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'
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¥
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1
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-
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w
e
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—

W X Y Z

4

WX Y Z

Diaaram of MOVE instruction.

CHAPTER 8. CALCULATIUN SPECIFICATIONS

RESULT AFTER MOVE

A B C D

,_
[e))
=
N
w
)

[»

-15



8.29 Move Left (MOVEL)

This operatjon cayses characters from Factor 2 to be moved to
the le?tmost position in the Result Field. Movina beains with the
leftmost character.

If Factor 2 is longer than the Result Field, the excess rightmost
charecters of Factor 2 are not moved., If the Result Field i{s
longer than Factor 2, the characters to the right of the datas just
moved in are unchanged. In this case the sian of a numeric field
is not chanaoed either,

An alohanumeric field or constant may be chanaed into a numeric
field by moving it into a numeric field., When this §s sceci{fied,
the digit oortion of each character is converted to its
corresponding numeric character and then moved into the result
field.,

Blanks are transferred as zeros. If the riaghtmost character (s
moved, the zone is also converted and used as the sign of the
fields When the riahtmost character is not transferred, the zone
isy nevertheless, still transferred and used as the sian of the
result field.

A nymeric field may also be changed into an alphanumeric field by
movinag it into an alphanumeric field., All digits are transferred.
Both diait and zone portions of the riahtmost character are
transferred if that character is to be moved.
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ALPHA TO ALPHA

FACTOR 2 |RESULT BEFORE MOVE | RESULT AFTER MOVE

FACTOR 2 < RESULT | |A,B C D] |F G H,1,7] AB.C,D,J|
FACTOR 2 = RESULT | |A B C D] |F G 1] ABCD|
FACTOR 2 > RESULT | |A,B,C.DE| |F.cH 1] |a B .C D]

NUMERIC TO NUMERIC |
FACTOR 2 < RESULT 1,234 l6.7.89 0] 1,2.3,4,0]
FACTOR 2 = RESULT 1,2,3,1 |6,7,8,9] 1,234
FACTOR 2 > RESULT | |1,2,3,4,5|| |6,7,8,9] 1,2.3,4

ALPHA TO NUMERIC
FACTOR 2 < RESULT | |A B C M| |5 6.7 8 9] |1,2.3,4,0]
FACTOR 2 = RESULT |a,B,c M| l6,7,8 9] 1,2,3,4
FACTOR 2 » RESULT | |A.B.C.D,M| l6,7.8,9] 1,2,3,4

NUMERIC TO ALPHA
FACTOR 2 < RESULT | |1.2,3.4| | |v,w.x vz |1,2,3,m,2]
FACTOR 2 = RESULT 12,34 |w x v 7] |1,2 .3 m
FACTOR 2 » RESULT | |1.2,3 4,5] |w x Y 5] |1,2,3 4]

Fiaqure 8=2. Diaaram of MOVEL instruction.
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8.30 Move Zone Operations

These operations are used on]v to move the zone portion of a
character. There are four varieties of the move zone operation,

Note: Generallv, whenever the word high is ysed, the field
involved must be alphanumeric’ whenever low is used, the field
involved mavy be efther alohanumeric or numeric.
8.31 Move Hiah,to Hiah Zone (MHHZO)

"This operation moves the zone from the leftmost position of

Factor 2 to the leftmost position of the Result Field, Factor 2
and the Result Field must be alphanumeric.

FACTOR 2 RESULT

{zlvN[zlulleJ |z n|z n|z |

Fiaure 8=3, Diaaram of MHHZO instruction.
8.32 Move High to Low Zone (MHLZO)

This operation moves the zone from the leftmost position of
Factor 2 to the rightmost position of the Result Field. Factor 2

can be only alchanumeric. The Result Field may be either
alphanumeric or numeric,

FACTOR 2 RESULT

lznlz,n|z,n] [z,n]zn]|2N|
{ ™

Fiqure 8=4, Diagram of MHLZO instruction.
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8.33 Move Low to Low Zone (MLLZO)
This operation moves the zone from the rightmost oosit%on of

Factor 2 to the rightmost position to the Result Field, Factor 2
and the Result Field may be either alphanumeric or numeric,

FACTOR 2 RESULT

|z Nz, n|z n| |z, n|z n|z,N]|
- T

Fiqure 8~5. Diaaram of MLLZU instruction.
8.34 Move Low to Hiah Zone (MLHZ0)

This operation moves the zone from the riaghtmost position of
Factor 2 to the leftmost position of the Result Field. Factor 2

can be numeric or alphanumeric, but the Result Field can only be
alphanumeric.

FACTOR 2 RESULT

|z n|z n|z 5| |z n|z n|z ]

Fiqure 8=6. Diaaram of MLHZU instruction.
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Fiqure 8=7., Example of arithmetic operations.
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8.35 Compare and Testinag Operations

These operations test fields for certain condgitions, The
result of the test is shown bvy the resultina indicators assigred
in columns 54=59, No fields are chanaed by these operations,

8.36 Compare (CUMP)

This operation causes Factor 1 to be compared with Factor 2.
As a result of the compare, indicators are turned on as follows?

Hiah Factor | is qreater than Factor 2,
Low Factor | is less than Factor 2.
Eaual Factor 1 eauals Factor 2.

Factor 1 and Factor 2 must either be both alphanumeric or both
numeric.

The fields are automatically alianed before they are compared, If
the fields are alphanumeric, they are alianed to their leftmost
character, If ome is shorter, the unused positions are filled
with blanks.

If the fields which are to be compared are numeric, thev are
alianed accordinag to the decimal point. Anv missing digits are
filled in with zercs. The maximum field lenath for numeric fields
which are to be compared is 15 diaits,
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NUMERIC COMPARE

VALUE COMPARE VALUE
FACTOR 1 123.45 123.450
FACTOR 2 42,763 042.763

ALPHANUMERIC COMPARE
FACTOR 1 ABC ABCKY

FACTOR 2 VWXYZ VWXYZ

Fiqure B8=8, Diaaram of COMP instruction.
8.37 Test Zone (TESTZ)

This operation tests the zone of the leftmost character in
the result field (see Character Structure under Columns 21=4d4] in
Chapter 4), The Result Field must be alphanumeric since this
operation can be done only on alphanumeric characters. Resulting
indicators are used to determine the results of the test, The zone
portion of characters & and A=] causes the plus indicator_ to turn
on. The zone portion of the characters } (bracket), = (minus),
and J=R causes the minus indicator to turn on. All other
characters, when tested, cause the blank indicator to turn on,
Factor 1 and Factor 2 are not used in this operation.

8.38 Binary Field Operations

, Three operation codes, BITON, BITQF, and TESTB, are orovided
to set and test iAadividual bits. The individual bits can be used
as switches in a proaram,

In binary field operations, the operation code, BITON, BITOF, or
TESTB, must appear §in columns 28=32, Factor 2 can containt

Bit number 0«7: One or more bits (maximum of eight) mav be
set on, set off, or tested per operation. The bits are
numbered from left to rjaht and are enclosed in apostrophes.
The order of specification of the bits is not restricted, For
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example, to specifvy the first bit in a field, enter *0° ir
Factor 2 (columns 33=35), To svecify bits 0, 2, and 5, enter
*025° in Factor 2 (columns 33=37), Bits not specified in
Factor 2 are not chanaed,

Field Name: The name of a one=position, alphanumeric field or
table or arrav element can be entered. In this cases the bits
which are on in the field or array element are set on, set
off, or tested in the Result Field? bits which are not or are
not affected,

Any field named in Factor 2 or the Result Field must be a
one=position, alphanumeric fiela (no entries in the decimal
positions columns on the Imput or Calculation Sheet),

8.39 Set Bit Un (BITON)

This operation code causes bits identified in Factor 2 to
turn on (set to omel) in a tield named as the Result Field., The
opreration code BITON must appear in columns 28=32. Conditioming
indicators can be used in columns 7=17., Any entry under Field
Lenath must be 1. See the preceding discussion im Binary Field
Operations.

Factor 1, Decimal Positions, Hal f~adlust., and Resultina Indicators
are not used with the BITUN operation.

B.40 Set Bit Off (BITOF)

This operation code causes bits jdentified in Factor 2 to
turn off (set to zero) im a field named as the Result Field.

The ooeration code BITOF must appear in columns 28~32. All other
specifications are the same as those for the BITON operation.

8.41 Test Bit (TESTB)

This operation code causes bits identjfied in Factor 2 to be
tested for an on or off condition in the field named as the Result
Field. The condition of the bits is known by resultina indicators
in columns 54=59, All other specifications are the same as those
for BITON and BITOF,

At least one resultina indicator must be used with the TESTB
oceration; as manv as three can be named for one operationm. Two
indicators may be the same for one TESTH operation, but not three.
1f Factor 2 contains bits which are all off, no resultina
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indicators are turned on, A resulting indicator has the followina
meaninas for these columns:

Columns 54=55t An indicator in these columns is turned on {f each
bit specified in Factor 2 is off (0) in the Result Field,

Columns 56=57: An indicator in these columns is turned on if two
or more bits were tested and found to be of mixed status: that is,
some bits on and other bits off. It is the proarammer’s ,
responsibility to ensure that the quId named in Factor 2 contoins
more than one bit which {s on if an indicator appears in columns
56‘57u

Columns 58=59: An Qndicotgr in these columns is turned on if each
bit specified in Factor 2 is on (1) in the Result Field,

8.42 Settina Indicators

These operation codes are used to turn indicators off or on,
Any indicator to be turned on or off is specified in columns
54«59, The headinas in the Resulting Indicators Field (Plus or
High, Minus or Lows, Zero or Eqgual) have no meaning in these
operations., When setting indicator, remember:}

1. The following indicators mav not be turmed on by the SETON
operation: 1P, MR, LO, Ul=U8.

2. The followina indicators mav not be turned off by the SETOF
operations 1P, MR, LO, Ul=US8,

3. If the LR indicator is turmned on by a SETON ooeration which is
conditioned with a control level inmndicator (columns 7=8 of the
Calculation Sheet), processina stops after all total output
operations are finished, If it is turned on by a SETON
operation not so conditioneds processina stoos after the next
total output operatior i3 completed,

4, If the halt inmndicators (Hi=H9) are set on and not turned off
before the detail output ocerations are complete, the system
stops. Proczzsing mavy be continued after halting once for
every halt indicator that is on.

5. Settina on or settina off a control level indicator (L1=L9)
does not automatically set on the lower control level
indicators,

6. Indicators L1=L9 and the record identifvino indicators are
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alwavys turned off after detail output ooerations are
completed, reqardless of the orevious SETON or SETOF
. operation,

7. Whenever a new record is read, record identifvina indicators
are set to reflect conditions on the mnew record. The setting
trom anv previous SETON or SETOF operation does not acoly
theno

8.43 Set On (SETON)

This operation causes any indicators in columns 54=59 to be
turned on.

8.44 Set Uff (SETOF)

This operation causes anv indicators in columns 54=59 to be
turned off,

8.45 Branching Operations

Operations are mormally performed in the order that they
aopear on the Calculation Sheet. There may be times, however,
when vou do not want the operations performed in the order they
are specifieds For examole, vou may wish to?

1. Skio several operations when certain conditions occur.

2. Perform certain operations for several, but not all, record
types.

3. Perform several ooerations over and over again,
8.46 Go To (GOTQ)

This operation allows vou to skio imstructions by specifvina
some other instruction to o to (see TAG). You may branch to an
earlier 1ine or to a later specification line., However, vou
cannot skip from a calculation that is mot conditiomed by a
control level indicator (columns 7=8) to one that is, or vice
versa, Neither can vou branch from a calculation within a
subroutine to a calculation outside of that subroutine, or vice
versa,

Factor 2 must contain the nmame of the point to which vou wish to

ao. Factor 1 and the Result Field are not used in this operation.
The GOTO operation mav be conditioned bv any indicators. If it is
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Mot conditioned, the ooeratibn is always done,
8,47 Taa (TAG)

This operation code names the point to which vou are
branching in the GOT0O operation. Factor 1 contains this label,
The name must beain in column 18, The same label may not be used
for more than one TAG instruction.

Factor 2 and the Result Eield are not used, No indicators may be
entered in columns 9=17 for a TAG instructjon. Control level
indicators may be used, however, if branching is to occur at total
time.

8.48 Lookup Operations

Lookup operations are used when searchina throuah a table or
an array to find a special element,

8.49 Lookuep (LOKUP)

.This operation code causes a search to be made for a, ,
particular item in a table or array., The table or arravy {s Factor
2. Factor 1| is the search word (data for which vou wish to find a
match in the table or array named). Factor 1, the search word,
may be:

1. An alphanumeric or numeric constant.
2. A field name.

3. An arrav element,

4., A table name.

Remember that when a table is named in Factor 1, it refers to the
element of the table last selected in a LOKUP operation, not to
the whole table.

Resulting indicators are alwavys used in connection with LOKUP,
They are used to first indicate the tyoe of search desired and
then to reflect the result of the search., A resultina indicator
assiamned to Equal (columns 58=59) instructs the proaram to search
for an entry in the table or arrav eaual to the search word., The
indicator turns on only if such an entry is found. If there are
several entries ifdentical to the search word, the first ome that
is encountered is selected.
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An indicator assigned to Low (columns 56=57) instructs the proaram
to locate an entry im the table that is nearest to, vet lower in
sequence than, the search word, The first such entry found causes
the indicator assigned to Low to turn on.

The indicator assigned to Hiah (columns S4=55) instructs the
program to find the entry that is nearest to, vet hiagher in
sequence than, the search word. The first hiacher entry found
causes the indicator assianed to Hiah to turm on., In all cases
the resultina indicator turns on only if the search is successful,

At least one resultina indicator must be assianed, but no more
than two can be used. Resultinag indicators can be assianed to
Eaual and High or Eaual and Low. The proaram searches for an
entry that satisfies either condition, with Eaual given
precedence; that is, if no Equal entry can be found, the nearest
lower or nearest hiaher entry is selected. If resulting
indicators are assianed both to Hiah and Lows, the indicator
assigned to Low is ianored. When usina the LOKUP operation,
remember:?

1. The search word and each table or array item must have the
same lenath and the same format (alphanumeric or numeric), but
need not have the same alianment,

2. You may search on Hiahs, Lows, Hiah and Eaual, or Low and Eaual
only if vour table or array is in seauence.

3. No rgsultino indicator turns on if the entrv searched for is
not found.

8.50 Usina the LOKUP

8,51 LOKUP with One Table

When searchina a sinale table, Factor i, Factor 2, and_at
least one resultina indicator must be specified.s Conditioning
indicators (specified in columns 7=17) mav also be used.

Whenever a table item is found that satisfies the tvyoe of search
beina made (Eaual, Hioh, Low), a copy of that table item is placed
in a special storage area. bLvery time a search is successful, the
newly found table item is placed in this area, destrovina what was
there before, If the search is nmot successful, no table item is
placed before the unsuccessful search.,

CHAPTER 8. CALCULATION SPECIFICATIONS 8=27



Resultinag indicators are alwavs set to reflect the result of the
search, If the indicator is on, showina a successful search, vou
know that a copy of the item searched for is in the special
storaae area.

B.52 LOKUP with Two Tables

When two related tables are used in_a search, only one {s
actuallv _searched. When the search condition (High, Low, Eaqual)
is satisfied, the correspondina data items from both tables are
made available for use.

Factor | must be the search word and Factor 2 must name the table
to be searcheds The Result Field must name the related table from
which data is made available for use. Resulting indicators must
also be used. Conditioning indicators (specified in columns T=17)
may be specified {f needed,

The two tables inyblved should be the same length, It the table
that is searched is longer than its related table, the search
stops at the end of the shorter table,

8.53 Referencina the Table Item Found

Whenever a table name is used in an operation other than
LOKUP, the table name really refers to the data placed in the
special storage area by the last successful search. Thus, by
specifyina the table name in this fashiom, vou can use data i{tems
from a table in calculation operations,

It the table s used as Factor | in a LOKUP operation, the
contents of the special storage area are used as the search word.
In this way a data item from a table can itself become a search
WOrd.

The table mav also be used as the Result Field in operations other
than the LOKUP operation. In this case the contents of the
specfal storaae area are changed by the calculation operation.

The corresponding table item in the table itself is also changed,
This is a way in which vou can modify the contents of the table by
calculation operations,
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8,54 LOKUP with an Array

. The LOKUP specifications for arrays are the same as for
tables excepot that if Factor 2 is an array, the Result field
cannot be used. Inm addition if the desired item is found, the
indicators reflect only that the desired item {s in the array; the
croqrammer does not have ready access to this item,

If vou use Just the array name in referencing the arrays, the
search beains at the first element in the arrav. You must use
indicators to determine if a match was found.

If vyou use the array name and an index (which may be a field name
or a literal), the search beains at the element identified bv the
index, If a match is found, the number of the array element _
containing the match is placed in the field used as an index, If
no match is found, the index is set to 1{.

If a literal was used as an index, indicators must be used to
determine 1f a match was found. The content of the element
referenced by the literal is not changed.

8.55 Subroutine Operations

These operation codes are only used for subroutines, All
subroutine operation codes must be written in specification lines
followinag all detail and total calculiations. Subroutine lines are
always identified by an SR in columns 7=8.

8.56 Begin Subroutine (BEGSR)

This ooeration code serves as the beoinnina point of the
subroutine. Factor | must contain the name of the subroutine,

8.57 End Subroutine (ENDSR)

This operation code must be the last statement of the
subroutine., It serves to define the end of the subroutine.
Factor 1| may contain a name. This name then serves as a point to
which vou can branch by a GOTO statement within the subroutine,
The ENDSR operation ends the subroutine and automatically causes a
branch back to the next statement after the EXSR operation,
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8.58 Execute Subroutine (EXSR)

This operation causes all the operations in the subroutine te
be performed. EXSR mav_appear anvwhere in the program., Whenever
it appears, the subroutine is executed. K After all operations in
the subroutijne are done, the operation in the line followina the
EXSR operation is performed,

8.59 Programmed Control of Input and Output
The normal Datapoint RPG 11 processinag cvcle is as follows:
1. A record is read,
2. Calculations are performed,
3. Records are written.,
The normal proaram cvycle ¢can be altered to yllbu inoug‘and buféut
operations during calculations., The followina cperations provide
this capability?
= Exceotion (EXCPT)
== Force (FORCE)
e~ Display (DSPLY)
== Read (READ)
== Chain (CHAIN)
8.60 Exception (EXCPT)

Th%s ooeration_ellows records to be yritgen at thé‘timg _
calculations are beina done, Use this orimarily when vou wish to
have_ a variable number of similar or identical records (either
detail or total) written in omne poroagram cvcle., (Remember that
normally only the exact number of records specified in the Outout
Format Specifications are written on a file in one program cycle).

For example, you miaght use EXCPT to produce a variable number of
identical mailing labels, or to write out contents of a table.

When the EXCPT operation is used, EXCPT is entered in columns
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28=32, and columns 7=17 may have entries, All other columns must
be blank, The line or lines which are to be written out durina
calculation time are indicated by an E in columm 15 of the Output
Format Sheet.

8.61 Force (FORCE)

FORCE statements enmable vou to select the_%ile from whigh the
next record is to be taken for processina. Thev appoly to primary
or secondarys inpout or update, files,

Factor 2 in a FORCE statement identifies the file from which the
next record is to be selected. 1f the statement is executed, the
record is selected at the start of the next oroaram cvcle., If more
than one FORCE statement is executed durina the same proaram
cvcle, all but the last is ignored. FUORCE should rmot be specified
at total time,

FORCE statements override the multifile oprocessing method by which
the poroaram normally selects records. However, the first record
to be processed is alwavs selected by the normal method. The
remaining records can be selected by FORCE statements., When end
of file is encountered on a forced file, a record will not be
retrieved from the file; normal records selection will determine
which record is to be processed,

8.62 Display (DSPLY)
The disolav operation allows either or both of the followina;
1. A field, table element, array element, or literal up to 80

characters long is displaved on the kevboard=display durino
proaram execution without a proaram halt.

2. A field, table element, literal, or arrav element up to 80
characters lomg is dispolaved on the kevboard=displav, and the
proaram halts, allowing that field to be chanaed,

A Jiteral may not be chanaed with displav,
Factor 2 in a DSPLY statement identifies the fi]e used for the
displavy operation and must be defined with a D in column 15 of the

File Description Scecification. The device used must be the
CONSOLE.
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Fields Defined

Factor 1

Result Field

Factor 1 andg
Result Field

Ihere are several

Late Displayed
LSPLY
<factor=-1>

USPLY
<result=-fielda>
N .

DSPLY
<factor=1>
<resylt=fieiu>
*

points to remember

Juring program executions

Keyboard

none

gata to replace

data to replace
result~field

if you wish to enter date

Wumeric data must be entereag in Databus format.

The entry will

the minus sign is keyed and then the
be automatically aligned on its
decimal point before it is stored

in the result tield. The

result fielu must be cefined with one extra digit position to
the left of the decimal point

if @ sign is to be entered.

Alphanumeric result fields will be

characters are kevyed., If the number

of characters entered is less than the result field size the
field is rignt filled with blanks.,

1l
To key a negative field,
field is keyeda
2. .
left=justifiea after al]
3,
is not depresseda,
4y

S\gnwflcant aigit or a

If nc characters are entereo opr the space bar

the result freld will not be changed.

Numeric fielus are displeyed in batabus format.,
The tield definition must contain enough integer positions to
allow room for a minus siygn to the left ot the first

dlsplaywng negative numbers.,

6,63 Keao (READ)

The xtAu operation
demana file during the calculations

WUMEKIC FLELD ERRUKR may occur when

is used to call for immediate input from a
in the program cycle. This

operat1on aiffers from the FURCE operation because FURCE specifies
input on the next program cycle,
operation is similar to the CHALN operation, except that the KEAU
file is processed sequentially and tne LhAIN file is processed

not thne present QNEe.

The READ



randomliy.

The operation code READ must appear in columns 2d=35¢. ractor ¢
contains the name of the file from which a8 record will ve reac
1mmec1ately. An indicator should be useu in columns S6=59, An
indicator specifiea in these columns will turn on after & rbAv
operation if an ena=of=fije condition is reacned. An attempt to
read past ena=of=-file will cause an error message to be cisplayed.
If columns 58=59 are blank, a halt will occur on an enc-ot=file
condition ana on subsequent READ operations after the end=ot=file
conuition is reached. Inogicators may be specified in columns
7'17.

Note: when the progrem is reading from several demana files
auring the same KPG Il cycle, record identifying 1ndicators
assigned to the uemand files will remain on throughout the cycle
if the previous KtAD operations were executea successtully.,

ine following files can appeer as fFactor ¢ in a8 RLAV operation
(all must ve designated demano files with a 0 in column 16 ot the
File vescription Sheet):

Files processeu consecutively and specitfiea as input or upoate
filese. '

Console files specifiea as input files.

when using the REAU operation for gemana tiles remember tnese.
points:

l. Demand tiles can only be processed by the READ operation.

s Control levels, matching fields, and lock-anead fielus are nrot
alloweo with demand files. '

5« Numeric sequence testing on tne lLnput Sheet is not allowea ftor
demana files. ‘

4. Tne MR inuicator may not be entered in columns od=o4 (Fiela
Recora Relation) on the lnput Sheet.

5. When a cemand file is conditionea by & Ul=Ub inaicator wnich
is not ons, no recoras will be read trom that file &na the
end=of=file inafcator in columns 58=5Y wi1ll not turn on.



8.04 Chain (CHALN)

ihe chain operation causes a record to be read from a disk
file auring calculations. This operation allows one reccrc to be .
read in when the operat1on code CHAILN appears in columns &8=32 of
the Calculation Sheet, )

Ingicators in columns 7~i7 may ve used, but Result Field, Fielda
Length, Decimal Position, and Half=Aajust (columns 43=53) must be
plank. File conditioning indicators (Ul=U&) can be used to
conaition a chained file.

Factor 1 must contain:
l. Relative record number of record to be read.
¢d. HKkey of indexed file record to be read.,

Relative record number must be a numeric fiela with no decimal
positions. Relative record numbers start from 1.

Keys must be alphanumeric fields., 1f the length is not the same as
keys in tne file, the shorter key will te extended with blanks for
comparison.

Factor ¢ must contain the name of a CHALN file.

Lolumns H4+=55 shoula contain an entry. |t the record i1s not
found, the indicator specitied in these columns will turn on.
Columns 56=59 must always pbe plank for chain operations,

1t an indicator 18 not specifieu I1n columns 5S4=55, ana the recoro
is not founds the program will nalt ang aisplay a cha1n1ng error
message. The options given are to end the joo or byp@ss the
remainder of the current cycle ano pegin a new cycle. [t LK
processing has already been initiatea, the
bypgssrana-cegwn-new-cycIe option 1s not allowed., lf the
controlleu cancel option is taken, files are closeo, out the rest
of the LR processing coes not occur. hnen a recora 1§ beyond tne
range of the file, the options to end tne job or bypass the
remainaer of the current cycle are given,
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CHAINING KECURD PRULESSING

Flet RECURD ADD CrAlN ACT LU
[YPE PHRESENT FILEPRESENTTOR FILE LNUICATUR
DIRECT INPUT Yes Uff &
Nox un
No 1
DIRECT JUTPUT Yes utt )]
No* uff t
No un F
PIRECT UPUATE Yes Uft L
Nox un k.
No Un : F
INnveXew INPUT Yes ufft A
NO Un b NO un b
INDEXED QUTPUT Yes c
No Yes un F
NO No 1
INDEXED UPDATE Yes SoUtf C
No i Yes un F
- No NO 1
* Formatted
ALTIUN CUDES:
A Recorg returned.
o Blank record returned.
C Existing record updateaq.
U Existing record overwritten,
t Recora written in formattea aisk space.

F File extenuea and new record written,



o

1 CHALNING ERROR.
14 VUPLILATE KEY error.
8.65 Set Lower Limits Uperation (Stiil)

Ihis operation allows the lower limit to be set during
calculations when processing indexed tiles sequentially by key. It
may be used with indexed input, update and gemand files. When useaq
with input and update files, care should be exercised to properly
process records already read during the input cyclie prior to
executing calculat1ons. The SETLL operation may be executed as
many times as desired prior to reaching the end of the input file,
SETLL will select a new start1ng record for 1nput Curing the next
following input cycle,

Factor 1 must contain a field name or literal representing the
value of tne lower limit being set. The lengtn of the fiela or
literal does not have to be equal to the length of the key for the
file namedg in Factor ¢. The shorter key will pe extenced with
blanks betore comparison is made.,

Factor ¢ must contain the name of the file for which the iower
limjt is to be set. If a read is performeac to the file prior to
the first SETLL instruction the recorg with the lowest key in tnhe
file is reaaq.

ne Mode of Processing entry (column Z8) in the file description
must contain an L for processing within limitsa.

8.66 Auuio Uutput Uperations

Uperation codes are provided to allow audipble signals to be
given to alert tne operator of conditions requ1r1ng operator
intervention, These signals can also te used for decugging and
timing,
8.6/ veep (BELF)

The 8ttr operation code causes the Uatapoint computer to emit
an audiole peep,
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3.68 Click (LLICK)

The CLICK operation coae causes tne lLatapoint computer to
emit an audinle click.

8.09 Vebug Uperations

The cebug operation is an KFL 1l tunction tnat may be used to
nelp fina errors in a program wnich is not working properiy. Tnis
code causes one or more records to be written conta\nwng
information helpfu1 tor finaing programming errcrs.

8.70 Lebug (DEBUG)

The VEBUG operation code may pe placea at any point or at
several points in the calculation operdtxons. Anemever it is
encountered, one Or more records are written cegpending upon the
specitfications entered., Une record contains a list of all
indicators which are on at the time the VEBUu code was
encountered. The other shows the contents of any one tielg.

8./1 Specifications

Fector 1 is optionail. It may contain a literal or field name
Anich i1dentifies the parttcu\ar gepuy operaticon. The Jiteral or
the value ot tne field named here is written on recorc l. Factor @2
must contain the name of tne cutput file on which the records are
written. The same output tile name must appear in Factor ¢ tor
all DEbUL statements in a program, The result fiela may be a
tield, table element, array element, or whole array whose contents
you want to write on record . Any valid incicators may be used
in coiumns /=17. Columns 49=59 must be blank.

Numeric fields are displayea in ULatsous tormat. ine tfield
definition must contain enough integer positions to allow room for
3 minus sign to the Jleft ot the tirst signiticant gigit or a
VUM*RIL FlolU cREUR may occur when. casplaywnq negat1ve numLers.

fhe operation code produces results only 1f tne proper entry (1l in
column 15) nas been made in the control caro specitications. [f
the control cara entry has not been made, the operation code Droul
is treated as a comment.. ‘ )



8.72 EXIT and KLABL Uperations

Linkage from Latapoint RPG Il to Assempler language
subroutines is accomplwsned through the RPG 11 EXIT and RLABL
operations,

8.73 EXIT Uperation

The £XIT operation code is usea to designate a point in the
RPG L[ calculation specifications at which control is to be passed
to a8 pre-processeds external syoroutine. lhe rules for use of the
EXIT operation in RPG Il celculation specifications are as
followss ‘ ) " '

l. Uperation tXxIT.
2« Factor } blank, N

5. Factor ¢ contains the name of subroutine to which control is
to pass.

4, Result Fiela plank.
5. Resulting Indicators blank,

The EXIT operation can be conditioned by Lontrol Level entries
(columns /=8) and Ilndicator entries (columns 9=17J. It not
conditioned by control level entries, the EXIT operation occurs at
detaii cailculation time,

The £EXIT operation generates a CALL to the subroutine named in
Factcr e

8.74 RLABL Specification

Through the RLABL operation, a fiela, table, or array detfinea
in the RPG Ll program cam be referenced Dy the subroutine to which
the EX[y operation gives control. Ine ruies for use of RLABL in
RPG Ll calcuiation specifications are as follows:
ie Uperation RLAuL.

2. Result Field contains tiela, table, or array name.

4. Field Length contains tne length ot the fielu (optional).
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4, Lecimal Fositions contains thne gecinal 1RAICAatIcn (Owt1CNail,

Ire lAcl specrtications must 1mmegiestely tollow tne bal
spectfications tur the sutroutine which references the kbl |
fieigs A name vefinea Dy a lhLy DLooR, or EHLUDSK soectrtrcatic
cannot ve usew 1n an KLABL sopecirtication,

|
"

de7H Ketferencing tielaus

+f the result tield of the RLADL reters tc o ftr1elu, o
four=oyte Ul 1s ygenerateu containing: the numiber ot cecimal
positions 1n tne fiela or U tfirst Lytes, tne ficic lengtrn (svoor
vytel)r, anc the aadress (thirc ano fourth uvtess ot thne jlett=rust
byte of tne tield. A numeric fielu ras rormal zones (sau=s/ 1y
over all positions except the last (PIgni=r0st), wh1Ch COntains a
cndaracter 1n the range SUU to 511 1t tne numier 15 posiTtive or o
character 1n the range 5J¢0 to sel 1t the numeer 1o regative, Lt
the subroutine generates numeric resultsy, tre user snoula ensure
that all zercu values generateo have a gost1tive S14n.,.

B.76 heferencing lavies anag Arrays

If the resuilt tield of the KLADL reters to 4 tat.ie or arrfayy
T

the two=pyte address of the Tawle wescription viock (lwol) 18
generateu,., vee appenaix o tor its tormat .

tell Referemncing lnoicators

An assembier subroutine may reference 1naglcatgrs in the nri
il program to wnicn it is linked. Ints 18 Zone vy entering Jivxx
1in the kKesult Fielu of an RLADL specitication, ihe xx re.resents
the indicator to oe referenceau. btor example, 11 R 18 Lo e
testea, INMK must De enterea 1n the Kesult Flelu ot tre rLAdL
specitication.

Ine object code generated 1S the twomouyle acuress ¢t tne
inajcator. AN 1ndicator tyte contains ¢erc wnen tre 1narcator s
oft. [t 15 non=zerou (ana normaeltly 5(/(J when 10 1§ or,

notes Iwompyte agdresses are generatea 1n the stanuara oraer;
least=significant~byte, then most=si1gniticant=Lyte,



CHAPTER 9. OUTPUT FORMAT SPECIFICATION

Outpout Format soeci%ications describe your output records.
These specifications may be divided into two aeneral categories?

1. Record descriotion entries (columns 7=31) which describe the
output file records to be written,

2. Field descriotion entries (columns 32=74) which indicate the
position and the format of data on the output
record,

) Write the specifications on the Uutout Format Sheet.
The field description entries start one line lower than record
description entries.
9.1 Columns i{=2 (Page) and Columns 3=5 (Line)

See Chapter 2.
9.2 Column 6 (Form Tyoe)

An 0 must appear in column 6.

9.3 Columns 7=14 (Filename)

Use columns 7=14 to identifv the file to which records are to
be written, The filename must beain in column 7. Use the same
filename aiven in the file description specifications. You need to
specify the outout filemame only once, That mame, however, must
be on the first line that identifies the file,

9.4 Column 15 (Tvype)

Entry Exolanation

H Headinag records.,

D Detail records,

T ‘ Total records.

E Exception Records (records to be writtem during

calculaton timel.
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Use column 15 to indicate the tvype of record that is
to be written, Either enter the records for each file in this
ordert heading, detail, total, and exception, or enter all headinag
records for all output files, then, all detail records for al)
output files, etc,

9.5 Columns 16=18 (Add @ Record)

Entey Explanation

ADD Add e record,
Columnsié~18 may be used to specify that a record is to be added
to an outout or uyodate file, The outpyt device must be DISK and an
A must be coded in _column 66 of the File Description Specification
for the file to which the record is to be added.

This entry is optional and is not reauired for addina records to
the file,

9.6 Column 16 (Fetch Overflow)

Entry Explanation
Blank Overflow not fetched.
F Fetch overflow.

Column 16 mav be used to indicate that the overflow routine can be
used at this point for a orinter file, :

9,7 Fetch=Overflow

When the fetch overfiow routine is not used, the following
usually occurs when the overflow line is sensed:

1. All remajning detail lines in that proqram cvcle are printed
(if a orinter operation spaced or skipped to the overflow
area),

2. A1l remaining total lines in that proaram cvcle are printed.

3. AN lines conditioned by an overflow indicator are printed.

4. Formsfadvahbe to a new page if a skip to a new page has been
specified,
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If vou do not want all of the remaining detail and total lines
printed on the paae before overflow lires are printed and forms
advance to the new paae, vyou may cause overflow lines to be
printed ahead of the usual time, This is kmown as fetchina the
overflow routine and is indicated by the entry in column 16,
Overflow is fetched only if all conditions specified by the
indicators in columns 23=31 are met and an overflow has occurred,

The fetched overflow routine does nmot automatically cause‘forms to
advance, A skip to lime 01 (new paae) must also be specified on a

line conditioned by the overflow indicator in order to advance the
forms,.

F mav be used in an OK line {f vou want that Jlime to conditionm a
record with the overflow indicator.

9.8 Columns 17=22 (Space/Skip)

Columns 17=22 are used to specify spacina and line skiopinc
for a orinter file. If these columns are blank, sinagle spacinq
occurs automatically after each line is printed.

Line spacinag and skippinag may be specified both before and after
printina of a line, There may be as many as six spaces (three
pefore, three after) between two lines of printina. Only soace
before and space after can be specified on outout for the displav,

If both spacing and skiopina are specified on the same line, they
are done in this order:

1. Skip before.
2. Space before.
3. Skip after,
4., Space after.,

9.9 Columns 17«18 (Space)

Entry Explanmation
0 No spacina,.
1 Simale spacing.
2 Double spacina,
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3 Tr?d!e spacing.,

Spacinag {s used in reference to the lines on one paae, You may
indicate that spacina should be done before (column 17) or after
(¢column 18) a line is printed. If the de;t‘nation of a space
ooeration is a line bevond the overflow 1ine (but not on a new
page), the overflow lines are printed.

Notes_ The display will always roll uo one line before output.
Therefore, a space before entry of blank, zero, or one will result
in a single space before outout.

9,10 Columns 19=22 (Skip)
Entry Explanation

01=99 Lines 1=99,

Skippina refers to Jumpinag from ome printina line to another
without stopping at lines in between., This is usually done when a
new paqe is needed, A skip to a lower line number means advance
to a new page., Skipping may also be used, however, when a areat
deal of space is needed between lines,

The entry must be the two=digit number which_ {ndicates the nymber
of the next line to be printed. You may indicate that skipping
should be done before (columns 19=20) or after (columns 21=22) a
line is printed.s If vyou specify a skip to_the same line number as
the forms are positioned on, no movement of the paper occurs._I[f
the destimnation of a skip operation is a 1ime beyond the overflow
line (but mot on a new paqge), the overflow indjcator is turned on
and remains on until all overflow lines are printed, The
destinat1on line of a sk‘o operation must not be bevond the form
lenqgth defined on the Line Counter Sheet,

9.11 Columns 23=31 (Output Indicators)

Entry Explanation

01=99 Any resulting indicator, field indicator, or record
identifyina indicator previously specified,

Li=L9 Any control level indicators previously soeci?ied.

M1=H9  Any halt indicators previously specified.

9l RPG 11 SYSTEM



Ui=us8 Any external indicator set prior te proaram
execution,

0A=0G, Any overflow imdicator previously assianed to
ov this file,

MR Matching record inmdicator.

LR Last record indicator.

1P First page indicator,

Lo Level zero indicator.

, Use output indicators to aive the conditions under
which output operations are to be done. When you use an indicator
to condition an entire line of orints place it on the lime whic¢h
specified the tvoe of record. Place an indicator which conditions
when a field is to be printed on the same line as the field name,

There are three separate outout indicator fields (columns 23=25,
26=28, and 29=31), Ome indicator may be entered in each field.
If these indicators are on, the outout operation will be donmne, An
N in the column (23, 26, or 29) precedina each indicator means
that the output ooeration will be done only if the indicator is
not on. No output line should be conditioned by all nmegative
indicators (at least one of the indicators used should be
positive), If all neaative indicators condition a headima or
detail operation, the operation is performed at the beginming of
the proaram cycle when 1P lines are written. The overflow
indicators may not be specified on an £ (exceotion output) line.

NarninQ?: When defininq records of update files, avoid writing
multiole records on one cvcle, since results are unpredictable.

In Datapoint RPG II, all total lines conditioned by LR will be
performed last,

9.12 AND and OR Lines

If vou need to use more thanm three indicators to condition an
output operation, vyou may use an AND line. Enter the word AND in
columns 14=16 and as many indicators as needed. The condition for
all indicators in an AND relationship must be satisfied before the
output operation is done,

Uutput indicators may alsc be in an OR relationship. 1f either or
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both of the OR conditions are met, the output operation will be
done. OR lines are indicated by the word OR in columns 14=15,
Both AND or OR lines may be used toagether to condition an entire
output line. AND and OR lines cannot be used to condition a
field,

The use of an LO=L9 indicator in an OR relatjonship with an LR
indicator can result in the specified operation being done twice
when LR is on, One operation is performed durina LR processing
and the other at detail or total time,

9.13 External Indicators

A file named in the Outout Format soec!fications may_be
conditioned by an external indjcator in the file description o
specifications. External indicators can also be used to condition
a record or fields NoO output can occur to a file if it is o
conditioned by an external indicator and that indicator is off.

9.14 Control Level Indicators

Control level indicators entered in columns 23=31 of this
sheet specify when output records or field are to be written!

le If the control level {ndicator is entered along with a T in
column 15 and no overflow indicator is used, the record is
written only after the last record of a control grour has been
processed,

2. If the indicator,is,entered along with a D 30 column 15 and no
overflow indicator is used, the record is written only after
the first record of the new control group has been processed,

3. If the control level indicator is entered along with an _
overflow indicator, the record is written after the overflow
line has been sensed (provided a control break has also
occurred).

9.15 Overflow Indicators

Overflow indicators are used to condition output operations
on the printer, The operations condit{oned bvy the overflow
indicator are done only after the overflow line has been passed.
If you have not assigned an overflow indicator to the orinter file

in the File Description specifications, vou may not use an .
overflow indicator in the Output Format specifications. In this
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case, advancina the forms tc a new page §is handled automaticallv.
even thouah no overflow indicator has been assianed. 1t any
specification l1ime not conditioned by an overflow indicator
specifies a skip to a line on a new page, overflow indicators turn
off before forms advance to a new paqge,

An overflow indicator may appear on either AND or UR Times,
However, only one overflow indicator may be associated with one
aroup of output indicators, That overflow indicator must also be
the same indicator associated with the file on the File
Description Sheet,

ANhen the overflow indicator is used in an AND relationship with a
record identifving indicator, unusual results are often obtained.
This is because the record tvype might not be the one read when
overflow has occurred, Thus, the record type indicator is not on
and all lines conditioned by both overflow and record tvype
indicators do not print.,

If at all possible, use overflow indicators and record tvype
indicators in an OR relationship when conditioning output lines,

An overflow indicator cannot condition an exception line (E in
column 15), but may condition fields within the exception record.

9.16 First Page Indicator

The first page (1P) indicator is usually used to allow
orinting on the first pace, It may also be used in connection
with the overflow indicator to allow printina on everv paae, The
information printed out on the line conditioned by the 1P
indicator is usually constant information used as headinma, The
constant information is specified on the Uutput Format Sheet,
columns 4S5~70,

The 1P inmdicator is used only with headima or detail output lines.
It cannot be used to condition total or exception output lines.
Use this indicator only when other indicators (control level or
resulting indicators) cannot be used to control printina on every
page.,

A1l lines conditiomred by the 1P indicator are writtem out even
before the first record from any input file is porocessed,
Therefore, do not condition outout fields (exceot PAGE ana UDATE)

which are based upon data from inout records by the 1P indicator.
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Calculation operations cannot be conditioned by the 1P indicator.

9.17 Columns 32«37 (Field Name)

In columns 32«37, use one of the fol\owinq to name every
field that is to be written out,

1. Any field name previously used in the proaram.
2. The special words PAGE, UDATE, UDAY, UMONTH, and UYEAR,
3. A table name, array name, or array element,

The field mames used are the same as the field names on the
Input Sheet (columns 53=58) or the Calculation Sheet (columns
43=48)., Do not use these columns {f a constant is used (see
Columns 45=70 in this chapter). If a field name is entered in
columns 32=37, columns 7=22 must be blank,

Fields may be listed on the sheet in any order since the sequence
in which they appear on the printed form {s determined by the
entry in columns 40=43, However, they are usually listed .
sequentially, J]f later fields overlap the tirst fields specified,
the data which is overlayed is lost.

The sian (+ crA-) of a numeric field is in the units position
(rightmost diait). A minus sian in the units position prints as a
letter unless the field is edited (see Column 38 and Column 44 in
this chapter).,

9.18 PAGE

PAGE is a special word which causes automatic numberinq of
pages. Enter the word PAGE in these columns if you wish paqes (or
an individual record) to be numbered, When a PAGE field is named
in these columns without being defined elsewhere, it is assumed to
be a four=position numeric field with no decimal positions,

However, a PAGZ field can be defined in input or calculation,
specifications and mav be up to 15 positions lona, A PAGE field
defined elsewhere must be defimed with zero decimal positions,
Leading zeros are suppressed, and the siagn is not printed in_the
rightmost position unliess an edit word or edit code is specified.
The page number starts with | unless otherwise specified, and one
is automatically added each time the PAGE field is written,

It is possible at énv point in the Job to restart the page
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numbering seauence, To do this, set the PAGE field to zero before
it is oprinted.s One method of setting the PAGE field to zero is to
use Blank After (see Column 39 in this chapter). Another way is
to use an output indicator. A PAGE field will alwavs be printed
even thouah the field is conditioned by an indicator. If the
indicator is on, the PAGE field is set to zeros, and one is added
before it is written, Remember that one is always added to the
PAGE field before it is written,

9.19 Date Field

Often vyou want the date to appear on the printed report,
punched card, or output record. Use special words UDATE, UMONTH,
UDAY, and UYEAR to aget the date field vou desire., The following
rules aoply to date field:

1. UDATE aives a six=character numeric date field in the format:
mmddvy (d, m, and v are the day, month and vear positions in
the UDATE field).

The edited date field is eight characters long, in the formats
MM/DD/YY,.

2. UDAY may be used for days onlv, UMONTH for months only, and
UYEAR for vears only,

3. These fields mav not be chanaed by anv operations soeci?ied in
the program,

9.20 Column 38 (Edit Codes)
Use column 38 to:
1. Suppress leadina zeros for a numeric field.
2. Omit a sian from the low order position of a numeric field.
3. Punctuate a numeric field without settina up an edit word.

A table summarizinag the edit codes that can be used is printed
below., Each edit code punctuates differently, If an edit code is
used in column 38, columns 45=70 must be blank unless asterisk
fill or a - tloatinag dollar sign is required (*%x° or 3%’ entered in
columns 45=47),. 1f an edit code is used to punctuate an arrays

two spaces are left between elements of the array to the left of
each element.
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Norma)lv, when an edit code is used in column 38, definina an edit
word in columns 45=70 is not allowed; however, there are two
exceptions? '

1. If load%nq zeros are replaced by asterisks, enter °x’ in
columns 45=47 of the line containina the edit code,

2. If a dollar siagn is to appear before the first digit in the
field (floating dollar sian), enter “$’ in columns 45=47 of
the 1ine containing the edit code,

Asterisk fill and floatina dollar sian are not allowed with X,
Y and Z edit codes,

It is‘a1sg bossible to have a dollar siaon apoear before the
asterisk fill (fixed dollar sian). This is done in the followina
way?! .

1. Place a dollar sian constant one space before the beginning of
the edited field.

2. Place ’*’ column 45-47 of the line containina the edit code.
Summary of Edit Codes

Commas lero No CR -
to Print Sian
Yes Yes 1 A J
Yes No 2 B K
No Yes 3 C L
No No 4 D M
X = Remove Plus Sian

<
1]

Date Field Edit

~N
1]

2 Zero Suppress
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9.21 Column 39 (Blank After)

Entry Explanation

Blank Field is not to be reset (blanked or zero=sd) after
writina.

B Field is to be reset (blanked or zeroed) after
writinga.

‘ ‘ Use column 39 to reset a field to zeros or blanks,
Numeric fields are set to zerc and alphanumeric fields are set to
blanks, This column must be blank for Look=Ahead fields, Udate
fields (UDATE, UDAY, UMONTH, UYEAR), and constants,

Resettina fields to zeros is useful when accumulating and printing
totals for each control aroup. After findina the -total for one
qaroup and printina 1ty vyou want to start accumulating and printing
totals for the next aroup. However, the total field should always
start with zeros, not with the total it had for the previous
aroup. Blank After will reset the total field to zero after it is
printeda.

If the field is to be used for output more tham once, be sure the
B is entered on the last output line for that field. Otherwise,
the field is blanked out before all reauired output is finished,

If a field name specified with Blank After is a table name, the
element of the table looked up last will be blanked or zerced,

9.22 Columns 40=43 (end Position in Outout Record)

Use columns 40=d43 to indicate the location on the output
record of the field or constant that is to be written, Enter only
the nymber of the printing position of the riaohtmost character in
the field or constant. Be sure to allow enouah space (as
indicated by end position entries) on the outout record to hold
edited fields.

9.23 Column 44 (Packed or Binary Field)

Entry Explanation
Blank Field is IBMecompatible numeric or alphanumeric
data.
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D Field is Datapoint=compatible numeric data.

L . Column 44 should contain a D for output in Datapoint
format, If used, the field must not be edited. Since a decimal
point is automatically inserted when the field is written, an
additional column must be allowed for the periode A minus sign
will alwavs be placed to the left of the most sianificant digit.
There must be room for both a decimal point and a sign {f the
output field is negative.

Examples

Internal field Size Output field Size

1234 4.0 1234, 5
o1eL 4.0 =123, )
123M 4.0 illeqal S
OOIK - 4,0 12, 5

9.24 Columns 45=70 (Constant or Edit Word)

Use columns 45=70 to specify a constant or anm edit word.
9.25 Constant

A constant is any unchanaina information that is entered by a
specification., Constants are usually words used for report
headinas or column headinas,
The followina rules apply to constants$

1. Field name (columns 32=37) must be blanmk.

2. A constant must be enclosed in apostrophes. Enter the leading
apostroche im column 4S,

3, An apostrophe in a constant must be represented by two )
apostrophes, For example, {f D°CLOCK appears as a constant it
must be coded 0°°CLOCK.

4, Up to 24 characters of constant information can be placed in
one line, Additional lines mav be used, but each line must be
treated as a separate line of constants., The end position of
each line must appear in columns 40-43,
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9.26 Edit Word

An edit word gives more flexibility in punctuating a numeric

field than an edit code. VYou directly specifv whether commas,
decimal points, and zero suppression are needed, whether the
negative sign should print, whether the outout is dollars and
cents, and whether dollar sign and leadinag asterisks are wanted.
Constants can be used within edit words.,

The followinag rules apply to edit words:

1.
2.

10.

Column 38 (Edit Codes) must not be used,

Columns 32=37 (Field Name) must contain the name of a numeric
field,

Columns 40=43 (End Position in Output Record) must contain an
entry.

An edit word must be enclosed in.aoostrophes. Enter leadina
apostroohe in column 45, The edit word itself must begin in
column 46, .

Any orintab!e character is valids, but certain characters in
certain positions have special uses (see Editina
Considerations in the following text).

An edit word cannot be longer than 24 characters,

The number of replaceable characters in the edit word must be
eaual to the lenath of the field to be edited. See Editing
Considerations in the following text for a discussion of
replaceable characters,

Al1l leading zeros are suppressed unless a zero or asterisk is
specified in the edit word. The zero or asterisk indicates
the last leading zero in the field to be replaced by a blank
or asterisk, .

Any zeros or asterisks following the leftmost zero or asterisk
are treated as constants (they are not reolaceable
characters),

Any constant to the left of the zero suppression stop
character (exceot $) will be suppressed unless a sianiticant

CHAPTER 9, OUTPUT FORMAT SPECIFICATION 9=13



digit precedes the constant.

9.27 Editing Considerations

~ Always leave exactly enough room on the output file for the
edited fields If the field to be edited is seven characters long
on the input record, make sure seven positions allow enouah space
for it to be written on the outout file., By the time the field {s
edited, it may contain many more characters than seven,

When computing the length of an edited output field, determine how
many of the editing characters are replaceable, The number of
replaceable characters in the edit word must be equal to the
length of the field to be edited (see following Note). The
replaceable characters are:

Character Use

0 ’ lero Suoniesaion.

* Asterisk fill,

b Blank

$ Floating dollar sign (if it appears immediately to

the left of zero suppress),

. A fixed dollar siqn; decimal points, ?lgating dollar
sign, commas, ampersands (representing blanks), negative signs (=~
or CR) and constant information are not replaceable characters,

Note: There are two exceotibns to the rule that the number of
replaceable characters in the edit word must be eaual to the
length of the field to be edited. The exceptions are!

1. An extra space must be left in the edit word for the floating
dollar sian. This ensures a print position for the dollar
sfagn if the output field is full,

2. An extra space can be left in the edit word if the first
character in the edit word is a zero suppressed, but all other
specified editina will be performed.

If it is necessary to show a negative number, 2 sign must be
included in the edit word, Either the minus siagn (=) or the
letters CR may be used. These print only for a negative number;

~ however, the character positions they reaguire must be taken into
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consideration when entering the end position of the field on the
OQutout Format Sheet,
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VALUE OF AELD CONSTANT OR EDIT WORD WRITTEN ON OfP RECORD
000/12.75 ‘ I? REEE HY¥ 12.75
000/12.75 ¢ ’ Ypy 1275
-1000.00 ¢ P 1000.00-
0000.00 ¢ LI ppiy.00
1000.00 ¢ Ll | lelR] 1000.00 f
-1000.00 ¢ REROE 1000.00CR.
0025.50 ¢ p 18ICIRETI0ITIAIL b¥ 25.50 b iy TOTAL
0/00000.00 JHR ) .| | @leiR’ Wy 100,000.00 #pip
00/000.00 TLITT 8 | eleel YBI$1,000.00 ppk
785912 ¢ - L 785-96/2
125,75 ‘el [ L] | $125.75
00050.00 i RERERAEEY 7B 50.00
031575 G p3/15/75

08/5 ‘Y #RS.| | M Ms|. 80|’ ’ ¥EHRS. I5MINS O'CLOCK.
0400.10 HEREC RN +$400.10
0000010 ‘10 A’ FRKXX KK IO
022875 e Q > §2$20475
0000.03 HEREEENEN propppE3
-00222.22 ¢ 7. | |@#-1é6Rios Yb¥ 222.22 p- 6Ross
3456.76 il .| | |dR¥x% 3450.78 PP *K¥
12345667 AR 1 P 12,345,607
000200 ¢ |’ *X% 200

123456 ‘8 8w e e I¥243 444540
00000, ‘ i)’ peBPY

00000 ‘ ’ V771

0002468 ¢ ’ ¥ 002468

-0012 ‘1 1e é- p¥I124—

000.15 Ll Bpo§I5

000234 NN R bbp 2%3Y
0000.00 JERER RERk pE¥pY.00

Note all decimal points 3ppesring under VALUE OF FIELD Sre implied and do not:
~ occupy 4 byte of memory .

Figure 9=1., Example of edit words.

9.28 Columns 71=74

These columns are not used and should be left blank.
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9.29 Columns 75=80 (Proaram Identification)

Refer to Chapter 2.
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Figure 9=2. Examples of Output Specifications.

Edt Codes
Commas | 2°7% B2 g signl ca - | -ﬂ;:::-en
ves Yes 1 Alu] v =pate
Yes No 2 B K Fielg Eadt
OUTPUT FORMAT SPECIFICATION o IR I Y E R
No No « |o|m Suppress
PROGRAV PROGRAMMER. DATF _ _ PAGE OF. _____PAGES r
FORM TV?E1 TYPE HD T/E" rFEVCN OVERFLOW (F) r%k?z: 8 rDlTA FORMAT (D)
s T sxw T oureur woicAToRs N
':42 :25 FILE NAME [0 ]7] g, 5 % § : A FIELD NAME ouTPUT CONSTANT OR EDIT WORD \D:r:?rslz::m
OB B ¥l oa] ow AeEcoRo
1 3 5167 napspelirisfig a0fat 22231 25[261  28l29r 32 37]38]49}10 43jaalas 70 S A
ol [ |olPRI VT e 11 |
02| o 100 [rhirLlg ol ILlrsiTive’ il
o3| o / 10 : !
oel lo 1 oAl [zl | 120 :
ofs] Jo FlLipg 4ol | LV
ol Jo Ll FLOC || el 6] '] | RERLEREN]
o7] lo (RIZV7, 80 EEREN NN
ols| o | ;’é;pf 1joo] [ g, ] | B CRFNT T B
als| |o FILDIA 129l [ g- | | BCRXx*x’
10! lo T % WAl -
11 Jo 0iR] AL MR
121 1o} L . ._4_.470'1_1_,-,7435., - 0 T 0 S 0 Sy o
1ol o ] ; | Pl 40 . i
SADnA" TFlLigy 5ol |
is: o 2b ‘0/5K dAT Fl/ILIE]?
L el ot L i L ERgns | - L
EEEANCANREE ) TOTAtLH 485 L : .
18] |o TOTALL! BB
19! fo TO AL QD H
2ol |o o |‘TOTAL DI1SK DATA F/LG>
201! o
2l2| lo,
2ja} o
2,4 Q
28] o
2] | +
o | EEE
o il
° ' B
o T HEEENERNER
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APPENDIX A, GENERATION AND USE OF RPG I1I

RPG II Gemeration For Cartridge Disks

The collection of files which comprise the Datapoint RPG [l svstem
are distributed on five cassettes, labeled RPG Il CASSETTE A, RPG
IT1 CASSETTE B, RPG I1 CASSETTE C, RPG II1 CASSETTE D, and RPG II
CASSETTE E. The contents of these five cassettes must be
catalogued under DOS usina the RPG Il Generator, which is also on
CASSETTE A. In order for the system qeneration to be successful,
there must be at least 42 free files and 1800 free sectors on the
drive specified for aeneration. The actual number of free files
and sectors can be determined by runnina the FILES oroaram and,
subtracting the total number of files from 256 and the total size
from 96000

Once {t has been determined that there is enouah space for the RPG
I1 system, olace CASSETTE A in the front deck, and type the
command: IN RPGGEN/CMD., This will bring in the RPG II system
aenerator. Now type: RPGGEN, which will cause the aemerator to
start operatina. It will first ask for the drive on which to place
the RPG II svystem, and will only accepot 0, i, 2» or 3 as valid
responses, After a valid drive specification has been entered, the
generator will ask for CASSETTE A. Put this cassette in the front
deck (if it is not there alreadv) and press ENTER. At the
completion of the tape, the generator will ask for CASSETTE B. At
this point, CASSETTE A should be removed from the front deck.,
CASSETTE B inserted in its place, and ENTER oressed aqain., At the
end of this tape, CASSETTE C will be asked for, ana then CASSETTE
D and fimally CASSETTE E. Upon completion of CASSETTE E, the RPG
Il system generation is complete and readv for operation.

Selective Generation

If, as sometimes happens, a sinale RPG II system file qets
destroyed, it can be selectively recovered by one of two
procedures, dependina upon the tvoe of file. RPGGEN has the
facility to bypass a tape §if "x" is keyed in when a cassette is
asked for. This is useful for recoverina one of the librarv files
from CASSETTES A, B or C. An overlay file or the pre=processor
can be recovered by performing:

IN <name> Nxx
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where xx is the file number on CASSETTE D or E. _The following
table aives the cassette names and file numbers for sinale file
recovery,

File Cassette Recovery
RPGALIB A RPGGEN
RPGBLIB B RPGGEN
RPGCLIB C RPGGEN
RPG/CMD D #e
RPG/0AB D #3
RPG/0OAD D Ky
RPG/0OAE D #S
RPG/OAG D #6
RPG/0AK D #7
RPG/0AM D #10
RPG/0AZ D #11
RPG/0CA D K12
RPG/0OCG D #13
RPG/0OCK D #14
RPG/OFC D #15
RPG/OFK D #16
RPG/0OGA D #17
RPG/0GB D . #20
RPG/0GD D ot
RPG/0OGF D L ¥
RPG/0OGH D #23
RPG/0OGK D #ed
RPG/0OGM D K25
RPG/0GO D #ao
RPG/OMB D w27
RPG/OMP D 830
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RPG/OPA E #e
RPG/0OPX E k3
RPG/0SA E #4
RPG/0SO E #S
RPG/0UA t #o6
RPG/0OUU E #1
RPG/OWA E #10
RPG/0OWL E #11
RPG/0OWM E K12
RPG/OWS E K13
RPG/0WU E #14d
RPG/OWX E #15
RPG/0Z2Z E 16
RPGPP/CMD E #17
RPGLDR/0OV1 E k20
RPGISA/0V!1 E Bel

RPG II Genmeration fFor Diskette Svstems

Diskette svstems will be distributed on diskettes rather than
cassettes, A diskette user will receive four diskettes labeleg
RPG II DISKETTE i, RPG II DISKETTE 2, RPG II DISKETTE 3, RPG I1I
DISKETTE 4. These diskettes should be placed on drives 0, 1, 2,
respectivelyv,

In addition to the RPG II files, the user will need to build the
following DOS utilities on DISKETTE 4

SORT/CMD and SORT/0V1

INDEX/CMD amd INDEX/OV1

REFORMAT/CMD
All utilities must be the prooer version for DOS.C. RPGPREP/CMD
will be. included on DISKETTE 4.

Use the diskette on drive zero for RPG II source and object
orograms and other user desired utilities (as,EDIT, LIST, etc.).
The RPG II compiler will use the diskette on drive zero for work
files, Note that four drives are reauired for anm RPG Il
compilation on diskette.

Compilina an RPG Il Proaram

An RPG I] source file is compiled by the RPG II compiler by kevina

in a command with the followina format?

RPG srcfil (,objfil) (5 (LICOICFICII(DICS)(X))
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where the file names are in standard D0S format. If no object file
is specified) the file "srcfil/CMD" will be produced, TXT ‘
extension is assumed for the source file, which can be in EDIT or
DATAFORM format, and CMD is the default object file extension, The
ootion characters are used as follows:

List source proaram and storage map

L =

O =~ List generated object code (reaquires L)

F -~ List code under false IF°’s (reaujres L,0)
G = List all obJect bytes v (reaujres L,0)
I = List included library routines (reauires L,0)
D = Displavy oblect code )

S =~ List symbol table (reauires L)

X = [ ist cross references (reauires L)

For normal use of the compiler, the L opotion is all that {s
required, The O and I options will cause listinas of 30 to over
100 pages to be produced, and exist for use by maintemance
personnel.,

After the RPG II compiler has been invoked, jt will ask for s
headina line if the L ootion has been specified. A paace headina
should be keved in, terminated with ENTER. This headina will then
appear on the top line of every paae of the listina., The compiler
will then process the source file, and produce an executable  _
object file, Durina the processina, the topo riaght=hand corner of
the display will contain the messaae "PHASE XX", where XX are two
alphabetic characters, These two characters indicate which
compilation phase is beina executed at any particular time. There
are over 40 separate phases, each corresponding to a particular
portion of the compilation process., The names of the phases and
their functions are more fully described in Appendix C.

Additionallv, there are a number of PAUSE points defimed in the
compiler, These occur before displavina each error note, error
text, IDENT, and object code line. At each of these PAUSE points,
if the DISPLAY kev is demressed, execution will be temporarily
suspended until it is released. If the KEYBOARD key is depressed,
the machine will BEEP and stop execution., This is another facility
for maintenance ~crsomnel, and as such {s not reaujred for normal
compiler overation. The compjler can be restarted from this
suspended condition by oporessing ENTER.

Runnina a Comoiled RPG II Proaram

After compiling the source file, the resultina oblect file is
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executed by merelv callina for it from the command interoreter,

For example suppose the source file TEST/TXT were compiled by the
command?

RPG TEST:L
Then the object file could be executed by the command:
TEST
The oblect file can not accept parameters from the command ]ine’

all necessary interaction with the user is dome under object
program control.

DATE Field

If anvy of the special words: UDATE, UDAY, UMONTH, or UYEAR were
used in the source proagram, the object proaram will ask for the
date, which should be entered as MM/DD/YY. For example, Seot. 5,
1973, is entered as 09/05/73.

External Indicators

If anv of the external indicators, Ul to U8, were used in the
source proqram, the oblect oroaram will ask for their values at
the beainninag of execution, The values must be entered in bimarv,
with a 0 settina the indicator off and a | settinag it on, and in
the followina order:

Ul Ue U3 U4 US ue U7 us
Values for indicators not used are not reauired if there are no
used indicators with a hiagher number. For example, if Ul were the

only external indicator used, a valid response is either:?

0 or 1.

If Ul and U2 were the only external indicators used, the valid
responses are:}

00, 01, 10, or 1.

However., if Ul and U3 were used, and no others, the response must
be of the form:
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Ox0, Oxi, 1x0, or 1xi

where x is any character.

Opening Files

Each file opened by the object proqram causes an _openina message
to be displaved. In the case of assiqnable disk files, a_messaqe
will be displaved, and then the proaram will wait for a fi{le name
to be entered., This name should be in standard DOS format (TXT.
extension is assumed for date files, ISI extension i{s assymed for
indexed files if extension is not aqiven), If a defined disk file
does not exist, an error messaqge will be displayed and the proaram
will then ask for a name as for an assianable file.

Indexina ISAM ({ndexed) Files

Indexed files are created in exactly the same format as anv fixed
format disk file., The data structure is {dentical and_mav be
processed, disreqarding the index, as a simple fixed format file.
To permit processina as an indexed file' the INDEX utility js used
to create a separate index file., The file {s indexed by typinas

INDEX datafile(,indexfile);(E)aaa=bbb

A1l paramaters within the parenthesis are optional, File names are
in standard DOS format., If the indexfile name parameter is
omitted, an index will be created with the name "datafile/ISI",
The "E" parameter indjcates that the index is in EBCDIC collatina
sequence, If the "E" is omitted the index will be created in_ ASCII
sequence, The parameter aaa (1=255) is the position of the first
character in the key and bbb (1=353) is the position of the end of
the kev.

The indexfile name should be referenced in the File Description
Specifications anvy time the file is used as an indexed input,
update or add file in an RPG proaram.

Console Inmput Files
When enterina data from the kevboard as an input file, end b? file
may be entered by depressing the DISPLAY key and the ENTER key

simultaneously. This elimimates the necessity of codina an end of
file character to set the LR indicator for keyboard imout files.,
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APPENDIX B. DETAILED RPG OBJECT FLOW

The flowcharts in this appendix aive the obiect proaram flow.

The numbers beside each box refer to the descriotion which
follows. Initialization is covered in steos | throuah 4; the
processinag cycle, 5 throuah 387 and termination, 39 amg 40,

Initialization

1.

2.

Start: For each external indicator (Ul=UB) used, the proagram
requests the settina from the keyboard,

For each table input file in use, the proaram opens the filte,
and then reads all the tables on that file into memorv.

A1l files used during normal processinag are opened/prepared,
The names of files assianed to the disk may be keyed in. If
the proaram is unable to oven all files, DOS is reloaded,

A1l workina areas are cleared to blank/zero. ‘Indicatbrs are
set to off except |P. Records are reauested for all
input/update files.

Proaram Cvcle

5.

9.

'Cvclei A1l headina and detail records whose output condition

is true are written. The overflow indicator and switch are
turned on if necessarv and overflow outout is performed if
fetched durina detail outpout.

The overflow switch is copied to the overflow indicator (see
also step 35), ‘

Bvypass: If any halt indicator (Hi=H9) is on, a halt code {s

set, and the correspondina indicator is turned off., Control

themn goes to step 18 (Error), If all halt indicators are off
this step is skipped. ‘

A1l record identifyina indicators are turned off, as well as

control level indicators.

1f the last‘fecbrd indicator (LR) is on, a bramch is takem to
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step 30 (Last Cvcle).

Inout: The input steos 10 through 17 are cerformed for all

10.

11,
1e.
13,
14,
15,
16,
17.

18,

19.

20.

inout/ypdate files, The exit to Select is taken only for the

. last file,

If no record reauest is opending for this file, ao to step 10
for the next file or qo to step 21 (Select) if this is the
last input file. Note that on the first cycle, reauests are
pending for all inout files,

Go to step 17 {f this file is at end=of=file.

Read the next record from this file.

Go to steo 18 (Error) if an Imput/Outout error occurred.

Go to step 17 {f file now at end.

Trv to identify the record type and check the type seauence.

Go to step 18 (Error) if type or type seauence error,

Turn off the record request. Control goes to the next inmput
seauence or to step 21 (Select). :

Errort The code for the halt is disolaved and the proaram
reauests whether to bvypass, cancel, or abort.

If the halt is to be bypassed, qo to step 7 (Bypass),

If the halt is to cause cancellation, qo to step 30 (Last
Cvcle). Otherwise abort to DOS.

Select:

2l.

22,

23,

Beg2

Debondino on‘the proaram: one of four select rbytines ig
compiled. The others are subsets of matching with multiple
fnout files.

If all inout files which must be at endmof=file are at their
end, ao to step 30 (Last Cvcle),

If a valid FORCE has been executed, make that file cuércntl‘
regset FORCE{ina,

If the current record of the currently selected file has no
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matching fields qo to step 26,

24, Select the record and file with matchina fie!ds with the
hiahest priority (lowest in seaquence it ascendingl.

25, Request next record and ao to step 18 (Error) if selected
record is not in seauence,

26, Turn on the record identifyina indicator of the selected
record.

27. Test Break:t If the current record contains control fields, a
test for control break occurs. If no control break, ao to
step 33 (Test End).

28, Turn on indicators for all acoropriate control levels., Reset
switch to bvpass totals (takes effect next cvcle).

29, Go to step 33 (Test End) until after the first control break
has been found.

30, Last Cvcle: Turnm on LR indicator and all control leve)
indicators (Li=L9).

31, Perform all total calculations whose enablina conditions are
met. Since I/0 can be performed, set indicators as needed.

32, Perform all enabled total outout, process overflow as in step
5.

33, Test End: Go to step 39 (End=of=Job) 1f LR is on.
34, Go to step 36 if the overflow indicator is off.

35, Turn_off the over?low switch. Perform overflow output only ift
overflow not previously fetched,

36, Turn on the MR indicator if the primary file matches some
secondary file,

37. Move current input record to fields, settina resultina
indicators. Request new read for current file.

38, Perform detail calculations as in step 31. Go to steo 5
{(Cycle). '
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Termination

39, EOJ (Emd=of=Job): Close all files except table outout files.

40, For each table output file, write out all tables andJarEpvs
‘requested for the file, and then close the file., Exit to DOS
after all table output.
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HiLiLiice, wetLladl rrint

Start

1.
Set external indicators.
2.
L oad pre-execution time
tables and arrays.
3.
QOpen all files.
4,
Initialize working araas,
set if on, request records
for all input.
5.
Perform heading, detail and
fatched overflow output. Set
overflow indicator on if over-
flow line was reached.
6.

Set overflow indicator off

if it was on previous cycle.

Bypass

Resat Indicators, Test LR

Halt indicator on?

Set record identifying indicators
off, also 1p, L1-L.9, H1-HS.
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Record Input Sequence

Record Next
requested? input or

15

ldentify record type,
check type sequence.

Turn off record

request.

Next
input oF
salact
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18.

Error Routine

Display halt,
request option.




Select-Multiple Files,
Matching

Last
record?

Matching
in record?

24.

Pick highest
priority record.

Turn on record
identifying indicator,

APPENDIX B.

Select-Multiple Files,
No Matching

I ast record?

Valid
force?

Turn on record
identifying indicator.

Test
break
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Select-Singie File,
Matching

SelectSingls Fils,
No'Matching

Last record? Last record?

Turn on racord

Matching ) identifying indicator.
in reco rd? : -

Matching in
sequence?

yes

28.

Turn on record
identifying indicator.

Tast
braak
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Total Processing

QOverflow and Datail Processing,
Termination

27.
Control
break?

28.

Overflow
Set on control

level indicators.

indicator on?

yes
35.
[ Perform ovarflow output. /
>
38.

Set mr on/off.

37. |

Move input to fields,
request read.

'38_.
: ' Parform detail calculations in-
30. . cluding excpt, chain, dsply and
< ] read. Set rasulting indicators.
Seton Lr,L1-LS. Set on overflow, fetch overflow
if required. )
31.
Perform total calculations
including excpt, chain, disply
and read. Set resulting indicators.
Set on overflow, fetch overflow
if required.
32.
Perform total output. Set .
overflow, fetch overflow if .
required. ‘ .39.

Close all files.
40. |

Write pre-execution time
tabl2s and arrays.
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APPENDIX C. REFERENCE TABLES

General Svstem Organization
The first part of the appendix lists the various componenrts of the
RPG Il system and gives a brief description of the function
oerformed bv each phase of the compiler, The two=letter
abbreviations appear durina compilation in the upper riaght=hand
corner of the display,
1. Interface Program = common data and code.
2. Enter Phases = read, list, and compress source,
3. Assian Phases = allocate data storaae.

4. Diaamostic Phases = finish error checkina.

5. Generate Phases = aenerate oblect proaram operations for
inoput, compute, output.

6. Assembly and Library Phases =~ assemble obiect text, include
necessary routines from librarv.
Enter Phase Summary

AA = Initialize system, read control card, list, compress and
diaanose,

AD = Process file-descriotions = compress information, writing

part of card on disk, building file=name table and in=core
compression table with the rest of the information.

AE = Process filewextension specifications = compress and write on
diSko

AF = Process line=counter specifications.

AG = Process inout specifications, generatina record and field
compressions,

AK = Process calculation specifications = read, list, diaanose and
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compress records,

AM = Process outout specifications, generating record and field
compressions,

AZ = Process user library ihclusionp and compile=time tables.
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CA
cB
cc
co
CE
CG

CH

CI

CK

cL

Cv

FC

FG

FK
FL
FM
GA

6B

Assiqn*Phase Summary

Assién\indicator storaqge,

Generate indicator table for *DEBUG® ooerations.
Define and assian control field storage.

Assian file workina areas.

Define and assian match field storaqe.

Scan extension. input and calculation compressions, define
table and field storage, agenerate table storage,

Scan input, calculation and output compressions, move
definitions to compression records.

Generate field storaaqe,

Scan calculation and outout compressions, define literals and
edit masks in core table. :

Move literal definitions into compression records,

Generate literal definitions.

Diagnostic Phase Summary

Diagnose file=descriotions.

Diaanose calculation specifications, check use of table and
arravs in calculations, check arithmetic precision.

Diaanose and preprocess input specifications.
Diagnose and preprocess output specifications.
Diaanose file referencima errorse.

List error notes in order by line number,

to GO = List error texts as needed,
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GX = End error text listing, call phase 2ZZ if fatal error

occurred,

Generation Phase Summary

Input Gemeration Phases?

MB = Generate control field compare.

ME
MG
MK
MP
MQ

Generate control field moves.

Generate match field moves.

Generate input field processors.

Generate {nput, record~tests, and select routines.

Generate input mainiine, end test, and file select seauences.,

Calculation Generation Phases:

PA
P X
PY
PZ

Generate ari:hmetic and character (byte) seauences,
Generate detail calculation mainline.
Generate total! calcutation mainline.

Generate RPG subroutines. Phases PX, PY, and PZ generate
calculation control code and the code for other operators.

OQutput Generation Phases:

SA = Generate output field processors.

SO
SP
SQ
SR

Gemerate 2e2adina/detail output mainline,
Generate total outout mainline.
Generate overflow output Drocessor.

Generate exception output processor.
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uv

Generate put routines,

Fimal Generation

Genmerate file description blocks.

Generate open mainline,

Generate end mainline,

Gemerate assemblvy parameters,

Phases!

Link generated seaments with the fixed library,

Assembly Phases!

w A

WM

WL

U]

W

WX

Lz

Initialize assembly, set
Assembly passes | and 2.
Scan libraryv and fncluce
Sort dictionarvy,
Dictiomary listina.
Cross reference sort and

RPG Close phase,

RPG Precrocessor:

(PP)

= Preprocess ASM text to

APPENDIX C, REFERENCE

ur svymbol table.

referenced seamenmtS.

listina.

object text.
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Standard Tape Label Format

Name
voLl

HDR1
HDR2

EOQF 1
EOFe

nc-b

Des¢ription
Volume Label
Header Label 1
Header Label 2
F%le Mark

Data

File Mark

Trailer Label 1
Trailer Label 2

File Mark
File Mark
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Volume Label Format

Columns

{=d
S5=8(

Format of

Contents

VoLl
Arbitrary

Labeil 1

HDR

EQF

i
Arbitrary
Number
000000
Arbitrary

Format of Label 2

1=3

4

5
6=10
11=15

HDR
EOF

2

F
Number
Number

Description

Label Identifier
Volume Identification

Header Label ldentifier
Trailer Label ldentifier
Label Number :

Data Identification
Block Count (Trajler)
Zero {Header)

Data Identification

Header Lavel laentifier
Trailer Label Jdentifier
Label Number

Fixed Format

Block Length

Record Lenath
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16 2 800 BPI Density

17 0o . No Volume Switch, .
18«34 Arbitrary Job Step ldentification
35«80 Blank
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Format of File Descriotion Blocks
A partial descriotion of the format of a file description block is
aiven svmbolically in this section. For a complete and absolute
listina look at an assembly listina of the second oblect oroaram
seament, All symbols defined below have blank aualification, and
are inout to the pre=processor as “iIXXXXXX’, Symbols beainning
with the letter D’ are bvte displacements relative to the start
of an FDB entry. Svymbols beginning with ‘M° are masks for parts
of a bvyte., For example the displacement of the two=bvte record
length is ‘DRLNFD’, and the mask for the endwof=file flaa is
‘MEOFFD“*,

Name Purpose

DFLGFD Disolacement of the three=byte flaa field.

wwewwef {rgt Flag Bytewesews-
MEOFFD End of file.
MCLSFD File closed.

MPUTFD Output record ready for update or chained outout file.
Outout pendina.

MPBFFD Buffer output pendinag (update files).
MADDFD ADD file.
wemmm=Second Flaa Bytem=weme=
MCHNFD CHAIN file.
MWACFD Outout/Update file,
MRACFD Input/Update file
me~==eThird Flag Byte=wm=wm==
MISAFD Indexed (ISAM) File.
ee==w=Bagic Descriptione===e=
DRLNFD Loaical record length (two=bvtes = MSB,LSB).

DBLFFD Blocking factor (one=byte).
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DFWAFD Address of File (record) Workina Area (twoe=bvtes =
LSB,MSB),., :

DFNMFD Address of internal file name (LSB,MSB)
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Format of Table Descriotion Blocks
The forma; of table description blocks is qiven symbolically in
this section., For an absolute listing look at the assembly
listing for the segment named ‘COMMON TABLE PROCESSOR’. The
conventions are the same as for file description blockse.
Name Purpose

DTHATD Address of table/array storage area (two=bytes =
LLSB,MSB),

DFLDTD Address of current selected entry (LSB,MSB).
DNELTD Number of elements (two=bvytes = MSB,LSB).
DELNTD Lenath of an element (one=byte).
DCENTD Index of current entry (two=bvtes = MSB,LSB),
DCEATD Address of current entry (two-bvtes = LSB,MSB)
. ~ Note: By convention, addresses are stored in the
least=siagnificant, then the most=sianificant bvte order, whereas

two=bvte bimary numbers are stored in the most=sianificant,
least=siagnificant order.
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ASCII to EBCDIC Translation Table

MSH 40
LSH |
0uu | sSP
001 | !
002 | -
003 | #
004 | S
005 | %
006 | &
ooy | °
010 |
oLL | )
012 |
013 | +
vlda |
01y | -
016 | -
oLy |/
EBCDIC to
MSH 40
LSH |
000 | 200
001 | 201
002 | 202
003 | 203
004 | 204
005 | 205
V0b | 206
007 | 207
010 | 210
011 | 211
012 | 212
013 | 213
0l4 | 214
015 | 215
0l | 216
017 | 217
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ASCII Translation Table

60 100 120 140

. o -~ s S o o e o
P B B s s o P e B B P e i G Pt e o B S G P o i P e e B P P o S e i P P G s Ot G B

. 220 Sp
221 240 260
222 241 2061
223,242 262
224 30U 320
225 301 321
226 302 322
227 303 323
230 243 263
231 244 264

[\

(9%}
. w 5
—_— e~ 2
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304
305
306
307
310
311

HZQOMmMEBoCOE M~

312
313
314
315
316
317

353
354
355
356
357
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3712
313
314
3715
3716
377



NOTE: MSHz Most Sianificant Halt
LLSH= Least Sianificant Half

For example: MSH (240) + LSH (013) = 0253

Values between 000 and 037 map into themselves.
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No.

w v

10
11
12
13
14
15

16

17
18

19

W/F

= =

m N =

Card Text
H
H INVALID
H INVALID
H CCle=25
F INVALID
F INVALID
F INVALID
F INVALID
F
F INVALID
F INVALID
F INVALID
F INVALID
F CC29~31
F INVALID
F

CC33=34,
F CC35=~38
F INVALID
F

APPENDIX D, COMPILE TIME MESSAGES

CC7=9 SHOULD BE BLANK,

CORE SIZE, CCic=14,

DEBUG CODE,» C15.

SHOULD BE BLANK.

OR BLANK FILE NAME, CC7=14,

OR BLANK FILE TYPE, Ci5,

OR BLANK FILE DESIGNATION, Cilo6,

PROCESS TO END OF FILE ENTRY, C17.

SEQUENCE ENTRY INVALID, OR SPECIFIED WITH FILE TYPE
NOT PRIMARY OR SECONDARY, C18, B

FORMAT ENTRY, C19.

BLOCK LENGTH, CC20=23,

RECORD LENGTH, CC24=27.,

MOOE OF PROCESSING PROCESSING ENTRY, C28.
SHOULD BE BLANK, .

OVERFLOW ENTRY, CC33~34,

OVERFLOW SPECIFIED WITH DEVICE OTHER THAN PRINTER,

SHOULD BE BLANK.

EXTENSION OR LINE COUNTER ENTRY, C39.

LINE COUNTER SPECIFIED WITH DEVICE OTHER THAN
PRINTER, C39,
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20
21
22

23
24

25

26
27
28
29
30
31
32
33
34
35

36
37
38
39
40

41

D=2

m m ™M | | |

m m M ™M ™ ™M

INVALID DEVICE CODE, CC40=d6.
CC47=52 SHOULD BE BLANK.

0653-59 SHOULD BE BLANK UNLESS DEVICE SPECIFIED AS

*SPECIAL®.
INVALID “K’ ENTRY, C53.
INVALIO UNLESS SPECIAL DEVICE NAME, CC54=59.

INVALID NAME FOR SPECIAL DEVICE 1/0 ROUTINE,
CC54=59,

CC60=65 SHOULD BE BLANK,

C66 SHOULD BE BLANK,

INVALID ADDITIONS ENTRY, Ceb,

CC67=69 SHOULD BE BLANK,

C70 SHOULD BE BLANK UNLESS TAPE DEVICE.
INVALID REWIND OPTION, C70.

INVALID FILE CONDITION ENTRY, CC71=72,
CC73=74 SHOULD BE BLANK,

CC7=10 SHOULD BE BLANK,

INVALID OR UNRECOGNIZABLE °‘FROM® FILE NAME,
CCli~18.

INVALID OR UNRECOGNIZABLE ’TO; FILE NAME, CC19=26,
CHAINED, INDEXED OQUTPUT FILE C66 MUST BE A,

INVALID TABLE/ARRAY NAME, CC27=32.

INVALID NUMBER OF ENTRIES PER RECORD, CC33=35,
INVALID NUMBER OF ENTRIES FOR TABLE/ARRAY, CC36=39,
INVALID LENGTH QF ENTRY, CC40=42 OR CCS52=54,
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42
43
44
45
46

47

48

49

50
51
52
53
54
55
56
57
58
59
60
61
62
63

64=65

m m m

m

INVALID FORMAT ENTRY, C43 OR C55 = IGNORED.
INVALID DECIMAL POSITIONS ENTRY, C44 OR CS6.
INVALID SEQUENCE ENTRY, C45 OR C57 = IGNORED.
INVALID ALTERNATE TABLE NAME, CC4b=51.
EXECUTION=TIME TABLES NOT ALLOWED.

ALTERNATE TABLE SPECIFICATION NOT ALLOWED WITH
EXECUTION=TIME ARRAYS.

*FROM® FILE MUST BE AN INPUT=TABLE FILE,

TO® FILE MUST BE ORDINARY OUTPUT OR OUTPUT=TABLE
FILE.

FROM’ FILE TOO SHORT FOR TABLE RECORD.
‘TO’ FILE TOO SHORT FOR TABLE RECORD.

MORE THAN 8192 BYTES OF TABLE STORAGE ALLOCATED.
INVALID COLLATE SEQUENCE ENTRY, CC26.
CC27=74 SHOULD BE BLANK,

INVALID OR UNDEFINED FILE NAME, CC7=14,
FILE MUST BE ASSIGNED TO THE PRINTER,

FORM LENGTH, CC15=17, INVALID OR »99,
CC18=19 SHOULD CONTAIN ‘FL’.

OVERFLOW LINE, CC20=22, INVALID OR >99,.
CCe3=24 SHOULD CONTAIN ‘OL’.

CC25=74 SHOULD BE BLANK,

OVERFLOW LINE IS GREATER THAN FORM LENGTH.
MULTIPLE LINE COUNTER SPECIFICATION LINES,
UNASSIGNED.
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66
67
68
69
70
71
72
73

74
75
76
77
78
79
80
81
82
83
84
85
86
87

88

D=4

MIXED RECORD AND FIELD DATA, CC7=42, 43=74,

CC7=14 SHOULD BE BLANK FOR “AND’ AND ‘OR’ CARDS.
FILE NAME, CC7=14, NOT SPECIFIED IN FILES SECTION.
INVALID SEQUENCE ENTRY, CC15=16.

INVALID SEQUENCE ENTRY, C17.

INVALID OPTIONAL SEQUENCE ENTRY, C18,

INVALID RECORD INDENTIFYING INDICA%OR; CC19=20,

INCOMPLETE RECORD INDENTIFYING CODE, CC25~27,
CC32=34, OR CC39=-41,

INVALID POSITION ENTRY, C24, 31 OR 38.
INVALID NOT ENTRY, €25, 32 OR 39.
INVALID €/Z/D ENTRY, C26, 33 OR 40,
STACKER SELECT NOT IMPLEMENTED, C42.
INVALID FORMAT ENTRY, C43,

INVALID FROM LOCATION ENTRY, CCu44=47.
INVALID °TO’ LOCATION ENTRY, CC48=51.
NEGATIVE FIELD LENGTH, CC44=51.
INVALID DECIMAL POSITION ENTRY, €S2.
INVALID FIELD NAME, CCS3=58.

INVALID CONTROL LEVEL ENTRY, CC59«60.

INVALID MATCH FIELD ENTRY, CCe6l=62.

INVALID FIELD RECORD RELATION ENTRY, CCé3=é4.
INVALID FIELD INDICATOR(S), CC65=70,

CC71=74 SHOULD BE BLANK. |
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89
90
91
92
93
94
95
96

97

98
99
100
101

102
103
104
105

106
107
108

109

110

o o

o I o R o B e ]

(g}

UNASSIGNED.

INVALID ENTRY IN CC7=8.

INVALID NOT ENTRY IN CC9, 12, 15,

INVALID INDICATOR IN CC10=-11, CC13=14, OR CClo=18,
INVALID FACTOR 1 ENTRY, CC18=27.

UNRECOGNIZABLE OPERATION, CC28=32,

INVALID FACTOR 2 ENTRY, CC33~-42,

INVALID RESULT FIELD, CC43=48.

HALF=ADJUST ENTRY IN C53 UNRECOGNIZABLE OR NOT
ALLOWED.

INVALID RESULT INDICATOR ENTRY, CCH54=59,
INVALID LENGTH IN CC49=51,
DECIMAL POSITIONS INVALID, C52.

CC49=52 SHOULD BE BLANK IF NO RESULT FIELD IS
SPECIFIED.

INVALID FILE NAME IN CC33~-42.
INVALID LITERAL SPECIFICATION.
INVALID BIT MASK, CC33=42,

CONDITION INDICATORS NOT ALLOWED WITH °TAG”*.
"RLABL?, °*BEGSR’, OR ‘ENDSR’ OPERATIONS,

INVALID KEY LENGTH, CC29=30.
INVALID KEY STARTING POSITION, CC35=38,
ISAM QUTPUT FILE MUST BE "INDEXED" AFTER CREATION,

SEQUENTIAL WITHIN LIMITS VALID ON INDEXED FILES,
ces.,

RECORD AND FIELD DATA IN SAME LINE.
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111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134

D=6

= ¥ ¥ 32 E E M E M ™M

Z = ™M = =EF ™M ™M ™M

=

c o o o ©o O 0o v O o o o o o o o o o o o o o o o©

INVALID OR UNSPECIFIED FILE NAME, CC7=14,
INVALID “AND* OR “OR’ ENTRY, CCl4=16.

CC17=22 SHOULD BE BLANK ON “AND‘ OR °OR‘ LINES.
INVALID LINE TYPE, C15.

INVALID FETCH OVERFLOW ENTRY, Clé.

INVALID °SPACE BEFORE’ ENTRY, C17.

INVALID °SPACE AFTER® ENTRY, C18.

INVALID °SKIP BEFORE’ ENTRY, CC19=20,

INVALID *SKIP AFTER’ ENTRY, CC2i=22.

INVALID ’NOT’ ENTRY, C23, 26, OR 29.

INVALID FIELD CONDITIONING INDICATOR,

INVALID FIELD NAME,

INVALID EDIT CODE, C38,

C38 SHOULD BE BLANK IF NO FIELD NAME SPECIFIED.
INVALID °BLANK AFTER® ENTRY, C39.

INVALID END POSITION ENTRY, CC40=43,

INVALID DATABUS FORMAT ENTRY, C4d.

C44 SHOULD BE BLANK IF NO FIELD NAME SPECIFIED.
LITERAL NOT STARTED WITH A QUOTE, C45.

EMBEDDED SINGLE QUOTE, CC45=70.

REMAINDER OF CC45=70 NOT BLANK AFTER LITERAL.
LITERAL TOO LONG, CC70-80.

INVALID COMBINATIONS OF $ AND * IN CC45-47.
CC4S=47 NOT $, %, OR BLANK.,.
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135
136
137
138
139
140
141
142
143
144
145
146

147
148

149
150
151
152
153

154
155

156

INVALID EDIT WORD.

CC71=74 SHOULD BE BLANK.,

MULTIPLE HEADER CARDS,

INVALID ENTRY, C10.

INVALID ENTRY, C11.

FILE NAME TABLE FULL.

DUPLICATE FILE NAME, CC7-14,

INVALID TYPE FOR GIVEN DEVICE CUDE, C1S.
INVALID DESIGNATION FOR GIVEN DEVICE CODE, Cle.
INVALID FILE FORMAT FOR THIS DEVICE, C19.
BLOCKING FACTOR GREATER THAN 255, CC20=27.
BLOCK LENGTH LESS THAN RECORD LENGTH, CC20=27.

BLOCK LENGTH NOT A MULTIPLE OF RECORD LENGTH,
CC20=27,

BLOCK LENGTH GREATER THAN ALLOWED FOR GIVEN DEVICE,
CC20=23,

BLOCK LENGTH NOT EQUAL TO RECORD LENGTH, CC20=27.
NO FILE DESCRIPTION SPECIFICATIONS.

NO PRIMARY OR SECONDARY FILE SPECIFIED.

SECONDARY FILE PRECEDES PRIMARY FILE.

MULTIPLE PRIMARY FILES. SECONDARY ASSUMED.

AN EXTENSION, C39, MUST Bt SPECIFIED FOR TABLE
FILES.

EXTENSION, C39, INVALID WITH GIVEN DEVICE OR
NON=TABLE FILE.

DEVICE ASSIGNED TO MORE THAN ONE FILE.
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157

158

159
160
161

162

163
164
165
166
167
168
169
170

171
172
173
174
175
176
177

D=8

M M M ™M M m

CONDITION INDICATOR, CC71=72, INVALID FOR TABLE
FILE. :

FILE NAME ASSIGNED BUT NEVER USED IN PROPER
SECTION,

SEQUENc50‘CISI INVALID WITH NO MATCH FIELDS.
SEQUENCE, C18, MUST BE SPECIFIED WITH MATCH FIELDS,

EXTENSION OR LINE COUNTER SPECIFICATION MISSING,
C39.

EXTENSION OR LINE COUNTER SPECIFICATION FOUND FOR
THIS FILE, BUT C39 IS NOT ‘E’ OR “‘L’.

OUTPUT REFERENCE REQUIRED FOR UPDATE FILE.
CC7=52 ON CONTINUATION CARD SHOULD BE BLANK,
CC54=59 ON CONTINUATION CARD NOT EQUAL °"ASCII’,
CC60=74 ON CONTINUATION CARD SHOULD BE BLANK,
TAPE RECORD LENGTH LESS THAN 18,

ADDITIONS INVALID FOR FILE OR DEVICE, Coé.

ALL PRIMARY AND SECONDARY FILES CONDITIONED.

CALCULATION REFERENCE REQUIRED FOR CHAIN OR DEMAND
FILES.

UNASSIGNED,

INVALID ENTRY IN CS53, “A° ASSUMED,

INVALID LABEL EXIT.

C53 SHOULD BE BLANK,

CC60~-65 SHOULD BE BLANK ON ASCII CARD,
UNRECOGNIZABLE DISK CONTINUATION OPTION IN CCS54=59,
UNRECOGNIZABLE ENTRY IN CCo60=65.
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178

179 W
180 W
181 F
182 F
183 F
184 F
185 F
186 F
187 F
188 F
189 F
190 W
191=193
194 F
195 F
196 F
197 F
198 F

UNASSIGNED.,

VARIABLE BLOCKING INVALID FOR THIS FILE TYPE, FIXED
BLOCKING ASSUMED.

CC31=32 SHOULD CONTAIN ‘I * OR "AI’ FOR RANDOM
PROCESSING.,

CC29=32 SHOULD CONTAIN * 31T’ FOR ADDROUT FILES,

ADDROUT FILES MUST BE FIXED=FORMAT., UNBLOCKED FILES
WITH RECORD LENGTH EQUAL TO 3.

THIS FILE MUST BE CONTROLLED BY AN ADDROUT FILE.
ADDROUT FILE MUST CONTROL A PRIMARY/SECONDARY FILE.

CORRESPONDING ADDROUT AND PRIMARY/SECONDARY FILES
MUST HAVE THE SAME EXTERNAL INDICATOR CONDITION.

UNRECOGNIZABLE PRINTER CUNTINUATION,

RECORD ADDRESS TYPE AND FILE ORGANIZATION ENTRIES
ARE INCOMPATABLE, CC31=~32,

UNRECOGNIZABLE RECORD ADDRESS TYPE, CC31.
UNRECOGNIZABLE FILE ORGANIZATION, C32.

CC29=30 SHOULD BE BLANK FOR FILE PROCESSED BY
ADDROUT FILE,

UNASSIGNED

MORE THAN ONE ADDROUT FILE CONTROLS THIS
PRIMARY/SECONDARY FILE.

MORE THAN ONE PRIMARY/SECONDARY FILE IS CONTROLLED
BY THIS ADDROUT FILE.,

FROM’ FILE MUST BE AN ADDROUT FILE.

TO’ FILE MUST BE A RANDOMLY=PROCESSED
PRIMARY/SECONDARY FILE.

TOO MANY TABLES DEFINED.

APPENDIX D, COMPILE TIME MESSAGES D=9



199 F E MULTIPLE TABLE DEFINITIONS.

200 F I NO INPUT SPECIFICATION SECTION.

201 F I FIELD PRECEDES FIRST RECORD.

202 F I FILE ASSIGNED IS NOT AN INPUT CR UPDATE FILE.

203 F 1 MORE THAN 256 INPUT RECORD TYPES SPECIFIED.

204 F I INPUT RECORDS MUST BE DESCRIBED IN SAME ORDER AS
FILES.

205 F I CONTROL LEVEL SPECIFICATION INVALID WITH FILE TYPE.

206 F I MATCH FIELD SPECIFICATION INVALID WITH FILE TYPE.

207 F I MORE THAN 255 RECORD ID TESTS FOR THIS RECORD.

208 F I FIRST LINE IS AN “AND’ OR “OR’® LINE.

209 F 1 MULTIPLY DEFINED FIELD.

210 F 1 LENGTH OF CONTROL FIELDS GREATER THAN 255 BYTES.
211 F I LENGTH OF MATCH FIELDS GREATER THAN 255 BYTES.
21e F I MORE THAN 32 "AND® LINES.

213 UNASSIGNED.

214 W I *AND* LINE FOLLOWS LINE WITHOUT RECORD ID CODES.
215 W I NO FIELDS DESCRIBED FOR PREVIOUS RECORD.

216 W I NUMERIC SEQUENCE ENTRIES NOT IN ORDER, OR FIRST
ENTRY NOT EQUAL 01,

217 F 1 £C17=18 SHOULD BE BLANK FOR ALPHABETIC SEQUENCE.
218 W I CC17-20 SHOULD BE BLANK FOR “AND® LINES.
219 W I CC17-18 SHOULD BE BLANK FOR “OR* LINES.

220 F I LENGTH OF NUMERIC FIELD GREATER THAN 15, OR LENGTH
OF ALPHABETIC FIELD GREATER THAN 255,
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221
22z
223
224
225
226
227
228

229

230

231

232

233
234

235

236

237

238

239

DECIMAL POSITION ENTRY INVALID FOR ARRAY,

NUMBER OF DECIMAL PCSITIONS EXCEEDS FIELD LENGTH,
TABLE NAME INVALID FOR A FIELD NAME,

“AND® LINES INVALID WITH LUOK=AHEAD RECORD.
CC17~18, 21=4d42, AND 59=74 INVALID WITH LOOK=AHEAD.
FIELD LOCATION ENTRIES EXCEED RECORD LENGTH.

FIELD NAME IS A RESERVED WORD OTHER THAN “PAGE’.

CONTROL AND MATCH SPECIFICATIONS INVALID FOR
ARRAYS,

LOOK=AHEAD INVALID WITH CHAIN QR DEMAND FILES OR
WITH THIS DEVICE.

NO FIELDS SPECIFIED FUR LOUK=AHEAD RECORD.

ARRAY LENGTH EXCEEDS OR IS NUT A MULTIPLE OF LENGTH
IN EXTENSION SPECIFICATION.,

INCONSISTENT LENGTHS FUR CUNTROL OR MATCHING FIELDS
OF ONE LEVEL.

INVALID SPLIT CONTROL FIELD SPECIFICATION.

CONTROL OR MATCHING FIELDS SPECIFIED AS ALPHA AND
NUMERIC.

ALL VALID MATCH LEVELS WERE NOT REFERENCED IN THE
LAST RECORD GROUP,

CONTROL OR MATCH FIELDS WITHOUT FRR MUST PRECEDE
THOSE WITH FRR,

CONTROL OR MATCH FIELDS WITH FRR MUST BE GROUPED BY
FRR.

FItLD'RECORD,RELATION INDICATOR USED IMPROPERLY
WITH CONTROL OR MATCH FIELDS.

INDICATOR ASSIGNED BUT NOT USED.
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240 F I INDICATOR USED, BUT NOT ASSIGNED.
241 F I FIELD LENGTH NOT MULTIPLE OF TABLE ENTRY LENGTH,

242 F INDEX FIELD NOT NUMERIC OR DECIMAL POSITIONS > 0.,

243 F LITERAL INDEX OUT=OF =BOUNDS.

244=249 UNASSIGNED.

250 F € INVALID FILE FOR FORCE.

251 F € INVALID FILE FOR READ.

252 F  C  INVALID CHAINING FIELD.

253 F c INVALID FILE IN CHAIN.

254 F € DEBUG FILE NOT OUTPUT FILE.

255 W €  DEBUG OPERATIONS IN PROGRAM IGNORED.

256 F €  DEBUG OPTION WITHOUT DEBUG OPERATION,

257 F €  DIFFERENT DEBUG FILES. |

258 F  C  INVALID FILE FOR DSPLY.

259 W C  CALCULATIONS CONSIST ONLY OF SUBROUTINES.

260 F €  SUBROUTINE MUST BEGIN WITH °BEGSR® OPERATION.

261 F  C  TOTAL OR DETAIL RECORD OUT OF SEQUENCE.

262 F  C  ARRAY IMPROPERLY USED IN RESULT FIELD,

263 F  C  FACTOR 1 OR 2 MAY NOT BE AN ARRAY UNLESS RESULT
FIELD IS.

264 F  C  RECORD LENGTH FOR DEBUG FILE IS TOO SMALL.

265 F c FACTOR 1 IN °DEBUG’ SHOULD BE LESS THAN NINE BYTES
LONG. ‘

266 F c SUBROUTINE MUST END WITH ’ENDSR’,
2o’ F c RESULT FIELD MUST BE ALPHANUMERIC.
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268 F C FACTOR 2 MUST BE ALPHANUMERIC.

269 F c FACTORS 1 & 2 MUST HAVE SAME TYPE.

270 F C BIT OPERATIONS TAKE SINGLE-BYTE FIELDS.

271 F C FACTOR 2 IN ‘LOKUP’ MUST BE A TABLE OR ARRAY,

272 F C CORRESPONDING TABLE MAY NOT BE USED WITH ARRAY
LOOK=UP.

273 F C RESULT FIELD IN LOKUP MUST BE A TABLE.

274 F C FACTOR 1 MUST HAVE SAME LENGTH AS FACTOR 2 IN

LUDK-UP .
275 F C ‘BEGSR” IN MIDDLE OF SUBROUTINE.
276 F C ‘RLABL® MUST IMMEDIATELY FOLLOW ‘EXIT’,.

277 F C INVALID LABEL OPERAND.

278 F C “BEGSR’ OR “ENDSR” IN DETAIL OR TOTAL RECORDS,
279 F c FACTOR 1 MUST Bt NUMERIC.

280 F c FACTOR 2 MUST BE NUMERIC.

281 F C RESULT FIELD MUST BE NUMERIC.

282 W C HALF=ADJUST NOT NEEDED, ENTRY ASSUMED BLANK,
283 W C COMPUTED RESULT MAY OVERFLOW RESULT FIELD.

284 F C FACTOR 2 IN “XFOOT® MUST BE AN ARRAY,

285 F c "MVR® MUST FOLLOW °DIV‘.

286 F C HALF=ADJUST ON PREVIOUS DIV’ ILLEGAL WITH ‘MVR*,
287 F c FACTOR 2 NOT A PROCESS WITHIN LIMITS FILE.

288 F C FACTOR 1 IS NOT A VALID KEY.

289=327 UNASSIGNED

328 W 0 DATAPOINT COMPATIBLE FIELD SHOULD BE NUMERIC.
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329
330
331

332
333

334
335
336

337
338
339
340
341
342

343
344

345
346

347

348

349

14

o

o O © © o o

Q

NEITHER FIELD NAME OR LITERAL IS PRESENT.
*AND’ OR ‘OR‘’ LINE NOT PRECEDED BY RECORD LINE.

SPACE AND SKIP INVALID WITH DEVICE OTHER THAN
CONSOLE OR PRINTER.

SKIP ENTRY GREATER THAN FORM LENGTH,.

FETCH OVERFLOW INVALID FOR DEVICE OTHER THAN
PRINTER., .

OVERFLOW INDICATOR INVALID FOR EXCEPTION LINE.
FETCH OVERFLOW INVALID WITH OVERFLOW INDICATORS,

OVERFLOW INDICATOR USED IS NOT ASSIGNED TO THIS
FILE.

1P INDICATOR INVALID ON TOTAL OR EXCEPTION LINES.
FETCH OVERFLOW INVALID WITH 1P INDICATOR.

SPACE BEFORE OF 0 INVALID FOR CONSOLE.

INVALID INDICATORS USED WITH 1P INDICATOR.

END POSITION GREATER THAN RECORD LENGTH.

LENGTH OF ARRAY, ELEMENT, OR FIELD EXCEEDS RECORD
LENGTH,

END POSITION TOO LOW.

ALL INDICATORS MISSING OR NEGATiVE IN PREVIOUS
RECORD,

ALL INDICATORS MISSING ON THIS LINE.
INVALID EDIT WORD SIZE.

EDIT CODE INVALID WITH ALPHA FIELD OR CONSTANTS
OTHER THAN $ OR =,

CONSTANT INVALID WITH EDIT CODES X, Y OR Z.
INVALID FIELD LENGTH FOR Y EDIT CODE.

RPG II SYSTEM



350 F 0 DECIMAL POSITIONS INVALID WITH Y EDIT CODE.

351 F 0 INVALID FILE TYPE FOR QUTPUT RECORD,.

352 W 0 BLANK AFTER INVALID WITH RESERVED WURD OTHER THAN
‘PAGE”’,

353 F 0 MORE THAN 32 "AND” OR ‘0OR” LINES.

354 w 0 BLANK AFTER SPECIFIED FOR A CONSTANT,

355 F 0 ARRAY INDEX EXCEEDS NUMBER OF ELEMENTS,

356 W 0 BLANK AFTER INVALID WITH LOOK=AHEAD,

357 W 0 INDICATOR ASSIGNED BUT NEVER USED.

358 F 0 INDICATOR USED BUT NEVER ASSIGNED.

359 F 0 FIELD NAME USED BUT NOT DEFINED.

360 F 0 TABLE OR ARRAY NAME USED AS INDEX,

361 F 0 NUMBER OF DECIMAL POSITIONS EXCEEDS FIELD LENGTH.

362 W 0 LO=L9 IN "OR” RELATIONSHIP WITH LR,

363 F 0 ADDITIONS INVALID WITH “AND* OR ‘OR* LINES.

364 W 0 FOR ADD FILES, EACH RECORD MUST HAVE “ADD” IN

CCle=18,

365 F 0 ADDITIONS INVALID WITH FILES EXCEPT SEQUENTIAL DISK
FILES.

366 F o *T* IN C15, OR E WITH LO=L9 INVALID WITH UPDATE
FILES.

367 F 0 FIELD LINE PRECEEDS FIRST RECORD LINE,

368 UNASSIGNED,

369 F 0 MORE THAN 255 OUTPUT RECORD TYPES SPECIFIED.
370 F 0 NO QUTPUT SPECIFICATION SECTION FOUND.

371 F 0 RECORDS MUST BE IN SAME ORDER AS FILES.
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372
373

374
375
376
377

378=379

380

381
382
383
384

385=399

400
401
402
403
404
405
406
407
408

D=16

F
F

W

F

F
F

He Dy T AND E LINES MUST BE IN ORDER.

FIELD LENGTH DOES NOT CORRESPOND TO NUMBER OF
REPLACEABLE CHARACTERS IN EDIT WORD.

EXCEPT RECORD WITHOUT ‘EXCPT’ OPERATION,

EDIT CODE INCOMPATIBLE WITH OPTIONS USED IN
CC45-47.

NO REPLACEABLE CHARACTERS IN EDIT WORD.
FILE IS NOT A DISK ADD FILE, CCl6=18.
UNASSIGNED.

SEQUENCE NUMBERING ERROR IN SOURCE RECORDS, CCileS,
SEE NOTE BELOW. '

RECORD TYPE OUT OF SEQUENCE IN SOURCE RECORDS, Cé.
INVALID CHARACTERS IN (MAIN) OPERAND NAME,

INVALID CHARACTERS IN INDEX OF OPERAND,

INDEX IS INVALID WITH THIS OPERAND,

UNASSIGNED.

SEQUENCE ERROR IN COMPILE-TIME TABLE OR ARRAY,
NUMERIC FIELD ERROR IN COMPILE=TIME TABLE OR ARRAY,
END OF FILE FOLLOWS *x»xb’ RECORD.,

NO FILE NAME IN LIBRARY INCLUSION RECORD.

USER LIBARY FILE DOES NOT EXIST.

DELIMITER CARD FORMAT ERROR.,

SHORT COMPILE=TIME TABLE OR ARRAY,

TABLE/ARRAY FILLED.

ALTERNATE TABLE BUFFER FULL.
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409
410
411

412

NO ‘**pb” RECORD FOLLOWS LIBRARY INCLUSION RECORD.
NO COMPILE~TIME TABLE/ARRAY FOR DATA,

INVALID LIBRARY FILE NAME.

COMPILE=TIME TABLE/ARRAY DATA RECORD LENGTH > 80.
*x*NUMBER FOR CONVERSION WON®T FIT=This is an
indication

that the RPG Il Compiler has failed. Report oroblem

to Datapoint.

NOTE: A SEQUENCE ERROR WILL UCCUR IF A BLANK RECORD
IS PRESENT IN THE SOURCE CODE.,
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APPENDIX E. OBJECT TIME MESSAGES

During the execution of am RPG II obilect proaram messages .
will be displaved on the screen either to reaquest input from the
user or merely to inform him of certain actions being performed,
In addition, error messacges will be displayed if atnormal
situations are encountered, The followina list of messaqes are
all those which could possibly occur during an RPG Il object
program execution. The list includes an explanation of each
messaqge, the action taken by the object proaram after displaying_
the messaae, and an explanation of the response from the user, {f
necessary. Note that any data tvped in by the user must be
terminated with the ENTER kev.

-a-n---nn-.u---u-—‘p-.—--.w.-..--.-----'--w----.---.....-n-nu
0TMO1: *x+x INVALID INPUT
Explanation? Error messaqe adgisplayed if the data agiven
in response to either the DATE message (0TM23) or
the INDICATOR message (0TM24) is not in the

correct format,.

Program Action: The approoriate reaquest for data is made
aqa“no

User Response! None.

0TMO02: ABSENT RECORD AND NO INDICATOR

Explanations Error message displayed if a record was not
found durinag a CHAIN operation and no imdicator
wes specified in columns 54=55,

Program Action: Display message 0TM10,

User Response: None.
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Ll A A A A A X LA A LA A A AL KAl A A A LA I AR X R XX XX B 2 0 L0 LA A 4 L XA & LA LA JJ

0TM03:

ASC/BIN ERROR

Explanationt Error message disp]ayed whenever an ASCII

numeric strinag, being converted to an internal
binary number, contains either no digits or more
than 6 digits,

Program Action: Display message OTM10.

User Response} Nonme.,

0TMO04:

ATTEMPT TO READ PAST END OR FROM CLOSED FILE

Explanations Error message displaved {f the READ

operation was attempted on a file which was at
end~of~file or was closed.

Program Action: Display message OTM10.,

User Response? None.

LA L L LR L L 2 AL A XXX EXERLERTE LA LE R XYY L L L LR X L A K XX 0K L L AL 2

0TMO05:

(BAD FILE SPEC)

Explanations Error messaqe displayed {f a specification

of a file during the file opening seauence (s
incorrect.

Program Action: A file name will be asked for again.,

‘User Responser A correct file name should be entered.

E=2
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0TM06: BAD RECORD NUMBER

Explanation? Error message displaved if a disk access is
attempted to a record number less than zero or to
a record number above the currently allocated
space.

Program Action: Display the proaram name of the file and
then message (0TM10Q,

User Response: None.

OTMO7: BAD TABLE OR ARRAY SEQUENCE

Explanation: Error messaqe displayed 1f the sequence of
data being read into a pre=execution time table
or array 1s not as specified on the Extension’
Specs.

Proaram Action: Display messaqe 0TM10,

User Response: None,

OTMO083 BIN/ASC ERROR

Exolanétion: Error message displayed whenever an ASCII
numeric string, destined to receive a converted
binary value, is of zero lenath.

Program Action: Displav message OTM10.

User Response! None.
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0TM09:

Explanation:

Program Action:

User Responset

BIN/DEC ERROR

Error message displayed if the lenath of a

field being used to store an index after an array
LOKUP operation is not lona enough to contain the
result.,

Display message 0TM10,

anen

LA K A L A A A A KR L K A L A2 2 L A 2 R A XX 2 X 2 A XX XXX XXX REXLEZSE L ELE X2 X2 2 L& 0 X XXX 2 X
.

0TM10:

Explanations

Program Action:

User Response!

BYPASS/CANCEL/ABORT

General error message displaved after many
other specific error messages to qive the user
the option as to what action should be taken by
the proaram.

Wait for {mput.

Three different responses are allowed,

Typing a ‘B’ will cause the program to bvpass the
current cvcle and read the next record. Typina a
‘C’ will cancel program execution and close all
the files, Typina an A’ will immediately return
control to the operatina system without closing
any files.,

OTML1:

Explanationt

Program Action?

User Response!

CANCEL/ABORT

Similar to OTM10. Displayed in lieu of it
if the program is in the last cycle,

Wait for inmpute.

Same as for OTMI0 and 0OTMS5S, except the °R’
and B’ responses are not valid,
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0TML2: CANNOT LOAD ISAM OVERLAY

Explanation? Error message displayed if the proaram
tries to load the overlay RPGISA/OV1 to add
records to an indexed file, and is unable to do
S0,

Program Action: Execution is terminated.

User Response: The file RPGISA/UV] should be re=installed
from the RPG Il genmeration tapes and the proqram
‘re=run,

OTM13: CHAINING ERROR

Explanation: Error message displayed if Factor=l used in
a CHAIN operation contains invalid data. See the
CHAINED RECORD PROCESSING table in Chapter 8,

Proaram Action: Display the progam name of the file and
then message QOTM10,

User Response:! None,

OTM14: DATABUS INPUT ERROR

Explanations Error message displaved if the format of a
number being read from an inmput file {s incorrect
(not correct Databus format).

Program Action: Display message OTM10.

User Response:! None,
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0TM1S: DEBUG:

Explanations Message written on an output file whenever
the DEBUG operation is executed,

Program Actiont A series of records are written on the
outout file, according to the format of the DEBUG
operation,

User Response! . None.

(A 2 X 4 X K X 4L X L A A X E A X2 XXX X2 XXX XXX XX XX K4 K 4 X L X 2 2 14

OTM16: , DEC/BIN ERROR

Explanationt Error message displayed if a field or
literal, used as an array {ndex or a record
address of a Chain file, is less than zero or
qreater than 65535,

Program Actions Display message DOTM10,

User Response! Nome.,

OTM17: DELETE PROTECT

Explanation: Error message disolavedwfi an attempt is
made to shorten a disk file which is delete
protected,

Program Actiont Display the program name of the file and
then messaqge 0OTM10,

User Response! None.
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oTMi8:

Explamnations

Program Actions

User Response!

DRIVE OFF LINE

Error message displayed (f an attemot is
made to access a disk drive which is either
phvsically absent or off line.

Display the proaram name of the file and
then messaqge (JTM10,

Nome .

0TM19:

Explanation:

Proaram Action:

User Response!

DSPLY

Message displaved whenever the DSPLY
operation is executed.

The contents of one or two fields are
subseauently displayed, dependinag upon the format
of the DSPLY statement.

If the cursor is on after the contents of

the last field are displaved, the program is
waitina for data to be entered by the user,., This
data will become the contents of the Result field
used in the DSPLY operation.

LA R A A N R K L R B J N R B L N R L L E L EKXKXEXERNXZSEIELELLENEXELRENEXERX L EXLR XXX KX 3 XXX KX X J

0TM20:

Explanation?

Proaram Action:

User Response?

DSPLY FIELD TOO LARGE

Error message displayed if the lemath of a ”
field being displaved in the DSPLY operation is
agreater than 100,

Display message (0TM10Q.

Nome.
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0TM21: DUPLICATE KEY

Explanation: Error message displayed {f the proagram
attempts to add a record to an indexed file and a
record already exists with the same kev,

Program Action: Display the proaram name of the file and
then the message (QTM10,

User Response: None.

0TMea: ' END OF TAPE

Explanations Error messaae disolaved if the end of the.
tape is encountered while readina or writina a

Cassette file,

Program Action: Display the proaram name of the file and
then message 0OTM10,

User Response: None.

LA A X L R X X X X L X K L XA X 2 XX R A R A X X RN X EN RN Z XX N X X K 0 X R K X X XK KX X R X X 2 3 X 2 J

0TM23: ENTER DATE AS MM/DD/YY

Explanations Displaved if any of the special words:
UDATE, UDAY, UMONTH, or UYEAR were used {in the
source proaram. v

Proaram Action: Wait for inout.

User Response: The desired date should be tvped ine The

format of the date is fixed, in that Sept. 5,
- 1973 should be entered as 09/05/73. ’
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0TM24:

Explanation:

Program Action:

User Response:!

ENTER EXTERNAL INDICATUR'SETTING IN BINARY

Displaved if any of the external
indicators, Ul to U8, were used in the source
orogram,

Wait for input.

The values of the external ind%gators used

in the program should be tvped in, Detailed
formatting information can be found in Appendix
A,

LA A L B A L K L E B B N L A B A L A B & A A KX X E N J R KX B K N K L KX N E XX XA 2 X L. & 2 N XXX XX R J

0TM25:

Explanation?

Proaram Action:

User Response?

EOF AND NO INDICATOR

Error message displaved if a READ operation
encounters an end=of=file condition and no
indicator was specified in columns 58=59,

Displav messaae 0OTM10,

None.

LA R R A K A L X K K K R B X B E X N B X K R B N N N LB R LA XEXELELERENLEZX R R 2 X XX L E A K L B & X 2 J

0TM26:

Explanation:

Proaram Action:

User Response!

ERROR HALT n

Message displaved at the end of a cvcle if
Halt indicator n is found on.

Displavy messaage (0TM10.

None,
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0TM2T: FILE FORMAT ERROR

Explanations Error message displayed {f the format of a
fixed format disk file does not match the proaram
specifications of the file.

Proaram Action: Display the proaram name of the.?§1e and
then message 0TM10. :

User Response? None.

0TM28: ~ FILE SPACE FULL

Explanations Error message displayed if an attempt is
made to allocate space to a disk file when either
the disk is full or no more seament descriptor

slots are available for the file.

Program Action: Display the proaram name of the file and
then messaqe OTM10.

User Response! None.
0TM29 2 FORMAT CORRECT. CONTINUE?

Explanation: Message d%snlaved if the format of the tape
header labels was correct.

Program Action: Wait for input.
User Responses If the correct tape {s mounted, a "Y" )
- should be typed in 80 processina can continue. If

the incorrect tape is mounted, an "N" should be
tveced in, which will stop proaram execution,
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0TM30: . FORMAT ERROR, TRY AGAIN?

Explgnation: Error message disolaved ii the format of a ,
number beina entered durina a DSPLY operation is
not correct (Incorrect Databus format).

Program Action: Wait for input.

User Response! A "Y" should be typed in if the user wishes

to re=enter the data, A "N" should be tvped it
the user does not wish to trv again,

0TM31: ILLEGAL FORMAT IN LABEL

Explanations Error messaae displaved if the format in
the HDR2 label of an input tape is not "F",

Proaram Action: Display messaae OTM10.
User Resoonse: None.
0TM32: INVALID BUFFER ADDRESS

Exolanations Error message displaved if the bufier
address in a Record Address file {s invalid,

Proaram Action: Display the proaram name of the file and
then messaage 0TM10,

User Response? None,
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0TM33:

Explanationt

Proaram Act%on:

User Response:

INVALID INDEX

\
3y

Error message displaved {f an array index _
is less than | or areater than the number of
elements in the array.

Disolay message OTMSS. 1f the response to
this message is Resume, the first element of
array is accessed,

Nonme.

LA A A E X A X A A A AL A A4 A A 0 LA X X2 A B X0 R 2 2 LXK LA LALESALL AL AR 2 2 A 2 J X

0TM34:

Explanations

Proaram Acticns

User Response?

LABELS:

Message displaved prior to displav of tape
labels durina header label tape processina.

Display header labels.

None.

LA LA L X & X L X A L L X A XA A A R R X XXX XXX E X XYL B XX L A LELLLLS L L LA X L L X X X J

0TM35:

Explanation:

Pfoqram Action:

User Response:?

MATCH SEQUENCE ERROR

Error message disolaved {f the seauence of
data in any specifjed match fields is not as
specified on the File Description Specs.
Displav message 0TM10,

None.,

E=12 RPG II SYSTEM

fhe



0TM36:

Explanations

Proaram Act%on:

User Response:

MORE CARDS?

Messaqe disolaved when the card reader
hopper becomes emptv.

Wait ?or inout.

If more cards are to be processed, they ‘
should be put into the hooper and a "Y" tyoed in.
1f there are no more cards to be processed, an
"N" should be typed im, which will cause an
end=of=file condition on the reader,

LA LA A A A A LA XA A A A A X A 2 X X A 20 XL L LR LXK A ELELYE X XLLE L RLERL LA LA X X228 ]

0TM37:

Explanation:

Program Actions

User Response!

MULTIPLE CHAINED OUTPUT IN SAME CYCLE

Error message displaved if the proaram
attempts to write two or more chained outout
records into the same file durina a single cvcle.

Display the program name of the file and
then the message 0TM10,

Nome,

OTM38:

Explanations

Proaram Action:

User Response:?

MULTIPLE LOADER OUTPUT

Error messaqge displaved if more than one
record is written to the LOADER device,

Display message OTM10.

None.
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0TM39:

Explanations

Proaram Action:

User Response!

MULTIPLE UPDATE IN SAME CYCLE

Error messaqe disolaved if the proaram
attempts to write two or more fecords onto an
Update file during a sinale cvcle.

Display message OTM10,

None,

LA A A A X X A L AL A A L XX A X AL XL L L XX L LR 0 A L AL L AR X124

OTM40:

Explanation:

Program Action:

User Response!

NO DATA FOR TABLE OR ARRAY

Error messaqe digolavgd if there i{s no data
for a pre~execution time table or arrav,

Display messaqe (QTMS55, If the response. ,
to this message is Resume, the table will remain
empty and the oblect proaram will resume
execution.

None,

LI LR YL XA PSR YR R X L 0 0 0 0 A 0 0 20 2 1 J

0OTM41:

Explanationt -
Prbqram Action:

User Response!

NO HDR1 LABEL = NO PROBLEM

Message displaved if the HDR1 label is not
present on an outout tape.

The proaram will supply a dummy HDR{ labe!
and processing will continue,

None.
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0TM42: NO LOADER OVERLAY
Expolanation: Error messaqe disolaved if the source
oroaram has specified the LOADER device and the
loader object file (RPGLDR/0OV1) does not existe.
Proaram Action: Executiom is terminated.
User Respbonse! The file RPGLDR/0OV! should be re=installed

from the RPG I1 aeneration tapes and the proaam
re=run.

0TM43:; (NO SUCH FILE)

Explamation: Error messaqe disolaved,if' when namina an
inout file durina the file openina seauence, the
named file does not exist., :

Proaram Action: A file name will vbe asked for aoain.

User Response? The name of an existina file should be
typed in.

OTM44: NON=ZERO BLOCK COUNT

Explanation: Error messaqge diso\aved if the block count
in the HDR1 label of anm input tace is not zero.

Proaram Action: Display message 0OTM10.

User Response:? None.
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0TM45:

Explanations

Program Action:

User Response!

(NOT READY)

Messaqe disolaved when the poroaram attemots

to open either the tape unit or card reader and
the device is not in a readvy condition,

Wait for device to become ready.

The device should be made ready.

i A K A A A R L L L X R L AL A L XA A X L XX XXX LN X ERELE L L E LK L B LA L KLX LA ALRLJ

0OTM46:

Explanations

Program Action:

User Response!

NUMERIC FIELD ERROR

Error message displayed if"alcharacter 3n
a numeric field is not a diait.

Disolay messaage OTM10,

Nonme.

0TM47:

,Eiplanation:

Progam Action:

User Response!

OPEN XXXXXXXX AS YYYYYY FILE:

General message displaved during the file
openina seaquence for every file described in the
proaram, The proaram name for the file will
appear in place of the X’s and the type of file
will appear in place of the Y’s,

Dependijna yoon the tvype of the device

specified for the file or, if a DISK file,
whether it has an assianable or defimned name, the
oroaram will either supply a name after this
messaqge or wait for input.

It the file is an assiamable DISK file the
appropriate file name should be typed in. An
extension of "TXT" and "all drives" wil] be
assumed if neither the extemsion nor drive number
is supplied.
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0TMuU8: OPT TEST LOOP
Explanation: Error messaage displaved if all record tvypes
for an input file are described as optional and
the current inout record is not identifvable,
Proaram Action: Display message 0QTM10,
User Response: Norme.
L E X X 2 F K X X K X N K N R N & F K KX F X LN X XN K XX KX XK XN E X X XN K B L BN X & K X X B X X 3 J

0TM49: PARITY ERROR IN INDEX, RE=INDEX

Explanation: Error messaae displaved if a parity is
found in the index of am indexed (ISAM) file,

Proaram Action: Displav the proaram name of the file and
then the message UTM10.

User Response: When job terminates. use the INDEX
utility to re=index the file.

0TM50: RE=TRY DECLINED

Explanation: Messace displaved if the resoonse to
messaqge (OTM30 was “°N’.

Proaram Action: Display message OTM10.

User Response: None.

e o O 0 Y G R
0TMS51: READ PARITY

Explanation: Error message displaved if a oaritv fault

occurred while readina a disk file,

Proafam Action: Display the oroaram name of the tile and
then message OTM10,
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User Responset None,
OTMS2: READER CHECK!

Explanation: Error message displayed {f a card reader
error {s detected.

Proaram Action: Display message 0TMS6.
User Response: None.
LA A A L A XA L L LA A XA I A XA LI R R R XX R XX X0 XX A B 2 02 L X X X X X.J
0TMS3: RECORD FORMAT ERROR
Explanation: Error message displaved if the physical
; tile number or loaical record number in a q1ak
record do not match the entries in the logical

fi‘e table,

‘Proaram Action: Display the proaram name of the file and
then message 0TM10.

User Response! None.

LA A AL L AL L LA LA XL AL XA I XL XX X2 L XX LA LARERELELEIEL R EAALRLAL LA LR LA L L2 2 J

0TMS4: RESULT OVERFLOW

Explanation: Error message displaved if,the resylt of an
arithmetic operation is too large for the result
field.

Program Action: Display message OTM10,

User Response! Nome.
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OTM55:

Explanation:

Proaram Action:

User Response:!

RESUME/BYPASS/CANCEL/ABORT

General error message displaved after many
other spvecific error messaaes to aive the user
the option as to what action should be takem by
the oroaram.

Wait for inmput.

Four different responses are allowed.

Typina an ‘R’ will cause the program to Resume
execution at the point where the error occurred.
Typima a ‘B’ will cause the poroaram to Bypass the
current cvcle and read the next record. Tvoinag a
‘C’” will Cancel oroaram execution and close all
the files. Tvypina an *A° will immediatelv return
control to the operatina svstem without closimag
any files,

0TMS6:

Explanation:

Proaram Action?

User Resoonse:

RESUME/CANCEL/ABORT

Displaved after messaqe (JTM52, Check card

reader indicator liahts. If STACKER ano DATA
liahts are both off, an invalid punch combimation
has been detected in the last card in the
stacker. If the STACKER liaoht is on, the stacker
is full, If the DATA liaht is on, the last card
in the stacker was read incorrectly.

Wait for input.

Remove the last card stacked, correct it

it necessary and insert it in front of the cards
in the hopper, Tvpe ‘R’ to resume, Type ‘C’ to
cancel program execution or ‘A’ to abort if the
error cannot be corrected.
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OTMS7: RID TESTS FAILED

Explanation: Error message displaved it a record in an
inout file can not be identified} i.e. does not
match anv of the Record Identifvina Codes on the
Inout Scecifications,

Proaram Action: Disolay message OTM10.

User Resoonse:? None.

0TMS8¢ SGRT OF NEGATIVE NUMBER

Explanations ~ Error message displaved if the SGRT
operation was attempted on a number less than
zero.

Proaram Action: Display message OTM10.

User Response: None.

0TMS9: TAPE BLOCK COUNT BAD

Explanation? Error messaqe disolaved if the block cbunt
in the EOF1 label of an input tape is not the
same as the number of blocks processed bv the
proaqram,.

Program Action: D%solav messaqge (OTM10,

User Response? Nonmne,
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OTMe0: TAPE PROCESSING ABURTED

bExplanation: Message displaved if the response to OTM29
was a "N".

Proaram Action: Display messaqge OTM10.

User Response: None.
OTM61: TOO MUCH DATA FOR TABLE OR ARRAY
Explanation: Error messaqe displaved if a Dre-execution

time table or arrav has been entirelvy filled and
there is another record of data for that table or
arrav.

Proaram Action! Displav messaqe O0TMO6. If the response to ,
this messaace is Resume, the offendina record will
be ianored and the table loading process will
continue,

User Response? None.
0Tme2: UNFINDABLE FILE

Explanation: Error messaqe displayed if there is no file
zero on a Cassette tavpe.

Proaram Action: Display the proaram name of the file and
then message (OTM10,

User Response! Nome.
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OTMé63: WRITE PARITY

Explanationt Error message displayed i?,a pgritv fault
occurred while writina a disk file.

Proaram Action: Displav the proaram name of the file and
then messaae 0TM10,

User Response? None.

LA A A A K LA L LA A L LA LAl A XS Al X LA L LA X L2 R LA X X LEALAELLALL L AAA LA 2 1.7

OTMé4: WRITE PROTECT

Explanations Error message disolayed {f an attempt is
made to write on a disk file which is write
protected.

Proaram Action: Display the proaram name of the file and
then messaqe 0TM10.

User Response! None.

0TM65: WRONG BLOCK LENGTH

Explanation: Error messaqge displaved j? the block lenath
in the HDRZ label of an inout tape is not the
same as that specified in the source proaram,

Program Action: Displav message OTM10.

User Response! None.
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OTMe6:

Explanation:

Program Action:

User Response:

AWRONG RECURD LENGTH

Error message displaved if the record

length in the HDRZ2 label of an input tape is not
the same as that specified in the source proaram,

Display messaaqe 0TM10,

Nome.

L B R A A R K N N R N R K N X R X R B R R A L X E X B N N R R R J X N E N A N N N L N N R K A B K K X N R X L A X & 2 J

0OTMe7:

Explanation:

Program Action:

User Response!

3 FILES

Error message displaved if only three disk
files were specified in the oroaram, but more
than three are being used durinag oroaram
execution.

Display message OTM10.,

None,
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APPENDIX F. USER ASSEMBLY LANGUAGE FACILITIES

The RPG 11 Librarvy Facility

An intearal component of the RPG Il compiler system is the LIBRARY
facilitv, This facility includes the three system librarvy files,
RPGALIB/RPG, RPGBLIB/RPG and RPGCLIB/RPG, the library
pre=processor, RPGPP, and, opticnally, one user library file. The
libraries contain fixed code secauences which can be selectively
included in an RPG 11 oblect proaram, depending upon the
particular operations specified in the source proaram. The
ore=processor transforms a library file from the standard text
(assembler) format into a format compatible with the RPG II
compiler. The USER LIBRARY facility allows for user written
routines to be assembled into anm RPG II object proaram: SPECIAL
device drivers, user label processors, and routines referenced byv
the EXIT operation. The callina seauences aenerated for these
features will be described at the end of this appendix,

A library file is partitioned into SEGMENTS, each of which can be
included separately into an RPG 11 object oroaram. A seament
inclusion is done on the basis of ENTRY POINTS inm the seament and
undefined svmbols in the object code. In other words, during the
library inclusion phase of the compiler, a seament will be
included if at least one of its entry points corresponds to an.
undefined symbol in the main dictionarvy. When such a segment is
found, it becomes part of the oblect code and treated exactly as
if it were code directlv aenerated by the comoiler. Anv undefined
svymbols it may have, if not already defimed previously, will then
cause additional library seaments to be included. In this wav., a
hierarchy of seaments can be included in the oblect code,
dependina upon the particular operation specified in the source
proaram. ;

A1l svmbols in an RPG Il object proaram are QUALIFIED, in that
they have the form:

<A’CHAR>:<SYMBUL > or <SYMBOL >

where A’CHAR is any alphabetic character. This effectively
increases the lenath of a symbol to 7 characters and reduces the
oossibility of conflicts. The compiler uses this facilitv to
partition the object symbols into a number of cateaories,
dependinag on the particular function the svmbol is involved with.
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The RPG II Pre=processor
P!

As discussed previously, the pre-processor, RPGPP, translates a
text file to library format, Its input is substantially like that
of ASSEMBLER 5, with some additions and deletions consistent with
generatinag a library file. The start of an independent seament is
denoted with the IDENT directive, which _must be the first ,
statement in the input file. The end of a segment is the next
IDENT directive, or the end of the file., In other words, IDENT
directives partition the file into independent seaments, A
segment ENTRY POINT is declared by terminating a label with an
asterisk. There mav be any number of entry points, but there
should be at least one. If not, there is no way for the seament
to be included in the object proaram.

The followina table lists the additional directives accepted by
the pre=processor,

Pre=«processor Directives

IDENT Define the start of a seament, which continues unti]l the
next IDENT directive or the end of the file, It must be
the first statement in the input file, The Jabel and
expression fields are ianored. The svstem libraries use
the expression field to denote the hierarchical level of
the seament, where 0 means a primitive level and hiaher
numbers mean mor'e general levels, This denotation,

however, is for documentation purposes only,

QUAL QUALIFY, Defines the current qualification character,
The expression field can contain any alphabetic character,
or can be blank. The current qualification character is
that character which is affixed to every symbol (durina
pre=processina) which is not explicit]ly ayalified. For
example, if X were the current aqualification character,
the statement:

LABEL MSA *COUNT
would be transformed into:

X:LABEL MSA *X 3 COUNT
and this latter form would appear {n the object code.,
However, this automatic aualification can be inhibited_ on

a per=symbo]l basis bv explicitly aualifying a svymbol with
"<CHAR>:", For example!
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LABEL MSA *Y:COUNT
would be transformeda into:
XS$LABEL MS A xY s COUNT

if X were the current aualification. The initial current
aualification character in the pre=processor s X, It is
recommended that any user library routines be restricted
to X, By, or Q qualification, so as not to conflict with
RPG Il svstem symbols.

PPLIST PRE=PROCESSOR LIST control. This directive can accept the
L or 1 flaas (as in the LIST directive) and controls the
listina durina pre=processing.

EBCDIC Sets the mode to EBCDIC, whereby all string characters are
transformed into their EBCDIC eauivalent values.

ASCII Sets the mode to ASCII, wherebvy all strinag characters are
transformed into their ASCII eauivalent values.

The following ASSEMBLER S directives are illeaal as input to the
pre=processor:?

SET, LOC, ORG., USE, END.

The function of the pre=processor is to translate text files to
library files. The syntax of the source code and the opcode
specifications are checked for validity, and some directives are
evaluated. In particular, anm INCLUDE directive is evaluated )
durina ore=processing and the contents of the included file put in
the library file. Also, the IF and LIST directives have no effect
durina pore=processina. The “*’ terminator for a label, as i
mentioned oreviously, declares that label as an ENTRY POINT of the
segment in which it is located., This is a pre=processor
evaluation? the “** is ignored by the compiler, A1l macros and
any directive or construct not mentioned in this section is
exactlv the same as in ASM 5, and is evaluated by the compiler,

RPG 1II Callinag Seauences to User Subroutines

The RPG II svstem will aenerate calls to user subroutines when anv
of the followina lanquaae features is invoked!

1., SPECIAL files,
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2. nonestandard tape labels, or
3. EXIT operations.

In each case the name of the subroutine must be aiven in
special columns as follows?

1. cc54=59 = Label Exit = in the File Description Specificatjons,
2. c€c54=59 « Label Exit = in the File Description Specifications,
and

3. ¢cc33=38 = Factor 2 = in the Calculation Specifications.

The compiler alwavs uses ’xf-qualif%ed symbols to refer to a
user subroutine. We will now discuss the callina seauence used
for each feature,

SPECIAL Device Drivers

A1l files in the RPG object program are described by a table entry
called the File Descripntion Bloeck (FDB). The format of this table
is aiven in Appendix C, and in the second object proaram seament,
A SPECIAL device subroutine will be calledy to open the file, to
read from it, to write on it, or to close it. In all cases the
subroutine will be called with an operation code in A and the
address of the FOB in HL. The operation codes are as follows:!

A Operation
0 Open

1 Input

P Qutpout

3 Close

Thus a simole input driver which reauires mo open or close actions
might start like this (remember that *X°=qualification is the
default):

IDENT SPECIAL DRIVER SUBR
SPCL ORA OPEN OPERATION?
*TBRTZ YES< RETURN
CP # CLOSE?
RTZ YES< RETURN
LOH NO< ASSUME INPUT OPERATION
LEL COPY FDB ADDR TO (DE)
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Nom=standard Tape Labels

A non=standard label routine is called with the operation inm A and
the FDB address imn HL. The standard tape drivers may be used for
input=outout; wuse the LOI options with some tave proaram to get a
listima. The operation code is 0 for opem (je header labels) and
1 for close (ie trailer labels). The tace will be positioned
before the first label record in each case and it is the
responsibility of the label routine to properly position the tape
at the beainnina of data (for headers) or before the last tape
mark (for trailers).
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APPENDIX Go. INPUT/DUTPUT DEVICE INTERFACES

This section contains information about each of the I1/0
devices suypported by the RPG Il svstem, including what, if any,
actions must be performed by the user for any particular device.

PRINTER

The oprinter must be correctly positioned at top of form prior to
executing oroarams that use the printer as an outoyt device. The
orinter will remain at this initial position when it is coened at
the beaginning of object proagram execution. When the printer is
closed at the completion of execution, it will skip to
top=of=form,

CONSOLE

Nhen the kevboard is used as an input device and the object
proagram reauires input, a "x" will be displaved, followed by the
blinkina cursor. The input record should then be entered, with
column 1 of the record being the character position Just after the
"x, End=of=file for this device is sianaled by depressina the
DISPLAY key while enterimna a null record.

DISK

Disk files may be oraanized with either variable or fixed lemath
records.

Each file sector contains 3 system bytes followed by up to 250
data and control bytes and a bvyte containina 003 to indicate the
loafcal end of the sector., Loaical records are terminated with an
015 byte and and are packed contiaquously into sectors, spanning to
the next sector when the 250th data byte is filled.

Fixed format files contain records of eaual lenath, with no
compression of spaces. This organization is necessary to allow
the files to be randomly processed and updated.

Variable format is the standard GEDIT format with compressed
blanks and variable lenath records. Contiauous blanks are
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represented by an 011 bvte followed by a byte containing the count
of the number of spaces compresed (2=255 in binarv).

RPG disk record formats are compatible with records wpitten by
other DOS oroagrams, however, caution should be excercised in
selecting a record lenath that does not exceed the maximum record
size accepted by other DOS oroqrams that may be handling the same
data. When creating fixed format records with Databus or
Datashare, they must be writtem using the physically seauential
access method 1! they are to be processed by RPG as output, update
or direct files., The one exception to this rule is 249 character
records written usinag the physically random access method.

CARD READER

If the card reader is specified as an input deyice in an RPG II
oroaram, the object proaram will try to start it up durimg the
open seauence, If the power to the reader is off or the hooper is
empty at this time, the oroaram will BEEP and display “NOT READY"
until power is on and cards are in the hopper,

After one or more cards have been read bv the program, and the
hopper becomes empty, the message "REREAD LAST CARD" will be
displaved, Place the last card in front of any additiona) cards
and ready the card reader., If there is a hardware error in the
card reader, the message "CLEAR READER ERROR" will be displayed.
When the reader {s made readv, the message is removed from the.
screen and cards continue to be read. To indicate an end=of=file
condition on _the card reader, an end=of=file card must be placed
at the end of the deck, This card contains a multi=punch in card
column one of 1=2=3={=S=p=7=8=9, The end=of=file card
reauirenment is in effect beainnina with RPG II Version 3,

TAPE .
RPG 1I supports 9=track industry=compatible maanetic tape as
either an inuut or outoyt device. Durinag the open seauence, the
RPG Il object orogram will interrocate the tape unit to determine
if it is ready for operation. If the deck is not in service, "NOT
READY" wil) be displaved and a BEEP will sound until the deck is
in service., (To cause the deck to be in service, the tace must be
loaded, the disable switch must be in RUN, and the REMOTE button
must be pressed)., In addition, if the TAPE is an output device,
the presence of a write ring is checked for, and an error message
is displaved if one is not on the reel,
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The user has the option, in his source proaram, to specifv one of
three tape label options: wunlabeled tape, user labels, or 1BM
standard labels, The procedures for invokina one of these opbtions
and for orocessina user labels are discussed in other sections of
this manual. This portion discusses the IBM standard label
option. TAPE INPUT

Upon openina the tape, the volume label (VOL1) and the two header
labels (HDR1, HDR2) are read and displaved., The first four
characters of each one are checked, the block count im HDR!l is
checked for zero, and HDRZ2 is checked for "F" format and the
correct block lenath and record lemnagth, If all checks are
successful, the user §s asked if the proaram should continue.

Uoon encounterina end~of=file, the first trailer label (EQF1) is
read. The first four characters are checked and the block count is
compared against the internal block count. The second trailer
}abel is not checked,

TAPE OUTPUT

Uoon ocenina the taoe, the volume label (VOL1) is read and
displaveds If it is not present, or if the first four characters
are not "VOL1", tape processinag is aborted. Next a read of the
first header label (HDR1) is attemoted., If it does not exist, a
dummy MDR1 label is aenerated and displaved. The user is then
asked if the correct tape is mounted., If "Y" is the response,
"HDR1" is displaved and the user is asked to key in data for
columns 5 to 80. After the data is entereds, a block count of zero
is put in columns 55 to 60, but all other columns can have
arbitrary information in them., Next a new HDRZ2 label is aenerated
with the current format information and then displaved. The user
may now enter any data in the job=step jdentification field
(columns 18 to 34), The tapve is now rewound, the VOL1 label
remwrittens, the new header labels are written, and a file mark
written, The tave is now positioned for mormal output operations.

Uoon closina the tape, the current block is written on the tape.
If the block is not full, dummy blank records are generated so
that all data blocks will of the same lenath, A file mark is then
written, the EUF1 and EQF2 labels are aenerated ana written,
followed by two file marks, The tape is then rewound if so
specified in the source proaram.

CASSETTES
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Both cassette decks may be used as RPG II I/0 devices., The rear
deck is designated CASSET! and the front deck CASSETZ2. Either mav
be used as input or outout, independently of each other, The data
on a cassette {s assumed to be a standard source file (file 0) in
GEDIT format, with compressed blanks and variable lenath loaical
records.
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APPENDIX H. CODING SHEET SUMMARY

H.l COMMON FIELDS

Column(s)

{= 21
3= 5

75=802

Content

page number
line number

CO~rmmMmI

»

XXX XXX

Fumction, comment

Page/l1ine number must be in strictly
ascendina order, if used.

Form Tvpe

Header (control) card

File description specifications
Extension specifications

Line counter specifications
Input record formats
Calculations

Qutput record formats

Comment line identifier

Proaram ldentificatiom?! anv 6 characters.
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H.2 CONTROL CARD (HEADER)

Column(s) Content

b:

10:

i1

i2=14:

13=-143

128

15¢

26

H=@

H

blank

blank

0 or
blank

01=13

0 or
blank

- blank

blank

RPG II SYSTEM

Function, comments
To identify this source line type.

Object output

Listing option

Syppress listinag,
List source code.,

Size of memory reauired for object
program.

Number of 1K blocks: (1K = 1024)

If same as that used to compile the
proaram,
For 01K=13K bytes, otherwise,

Number of additional quarter blocks:

I1f none. = _

If one additional Quarter block needed.
(256 byvtes) , , ,
If two aquarter blocks needed (ie a Half
block) (512 bvtes)

I{ Three auarters needed. (768 bvtes)
Debua switch

To perform DEBUG operation (calculation),
To ignore DEBUG commands.

Collatinag seauence

ASCI]l sequence.
EBCDIC seauence,



He3 FILE DESCRIPTION SPECIFICATIONS

Column(s)

17

18

Content
F

file name

CCC

T

O=-XTOW

E or
blank for
all files

blank for

some files

blank

Fumnction, comments
Compile File descriptions

Name to be used for this file throuahout
the oroaram,

File tvpe:

Input
Output
Update
Display

File Desianation: this column must be
blank for disolay and non=chained
output files.

Primary == there must be exactly one
primary input/update file.

Secondary

Chained

Record address file ,

Table or array file (see Extension specs)
Demana file

End of tile (input amd update)

If all records of the file(s) must be
processed before the oroaram can be
terminated,

I1f all records of the file need not be
read.,

Seauence checkina: reauired when matchinag
fields are used.

Recoras are in ascendina order.
Records are in descendinag order.

. No seauence checkina,
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193 File format

F Fixed lenath records: record lenath
specified will be that of all records.
v Variable length records: maximum length
will be aiven.
20=23: Block lenath
nAnA Length of block.,
blank Default length.
magima are: For:
78 Console,
132 Printer,
80 : Card reader,
9999 Disk.
249 . Cassette,
1024 Tape.
80 Loader.
9999 Spvecial.
24=27: nnAn Record length == number of bytes
per record.
28: ' Processinag mode
L Sequential within l1imits. (Must be
' indexed file.) . . -,
R Random. (Chained disk files and files
processed by ADDROUT,)
blank Sequential., (Non=disk files must be
processed seauentiallv,)
29«30 AR Lenath of indexed file keys or ADDROUT
file record.,
31 A Unpacked indexed file keys..
I File is an ADDROUT file or is processed by
one, )
blank A1l other files.
323 I * Indexed file.
T ADDROUT file.
blank Any other tvpe of file,
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33=34:

35=38:

393

40=46:

53:

oV or
0A=0G6
blank

[alakalal

blank

PRINTER
CONSOLE
DISK
READER
TAPE
CASSET1
CASSETE
LOADER

SPECIAL

o >

XCzZzow

Overflow indicator (print files)

The indicator to be used,
None used.

Key field starting location for indexed
files.

The file is further described elsewhere.

On the Extension form,
On the Line counter form,
Neither needed.,

Device

Printer (default is LOCAL).

Kevboard displav.

Diske.

Card reader. , .
Industry=compatible tape unit.

Rear tape cassette,

Front tape cassette, _

Pseudo device for use with the DUS CHAIN
command, }

Soecial input/output device nmot supported
by RPG II.

Assjan disk file name at ryn=time.
Internal name §is to be used externally as
well.

Standard tape labels are used,
Non=standard tape labels are used.

Tapes are unlabeled.

Continuation line, columns S4=59 must be

filled,
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S54=593

60=62:

63=65:

60=653

66

Ti=72:

H=6

EXTDRV
MAXSEC

LOCAL
SERVO

ASCII
RPG mame
blank
extension

drive

lalslalalalyl

A

Ul=U8

RPG II SYSTEM

Extension and/or drive for disk file,
Maximum number of sectors for new disk
files., ) . .

The local printer §s used at object=time,
The servo printer is to be used at
obJect=time,

Tape file is written in ASCII.

Name of user written subroutine which will
perform 1/0 for a SPECIAL device or
process non=standard }abels,

Neither a special device, nor non=standard
labels i{s beina used,

File name extension to be used for a disk
file.

Drive to be selected for disk file
(DRO=DR1).,

With MAXSEC, to specify LRN limit.

l1f new records are to be added to the
file. (APPEND file)

If the file is to be used only when the
specified external indicator is on,



H.d EXTENSION SPECIFICATIONS

Column(s)
6:

11=18:

19=26:

27=32:

33=35:

36=39;

Content
E

table or
array
file name

blank
record
address
file name
name of

outout
file

name of
an input
or update
file

TABxxx
array name

1=999

1=9999

APPENDIX H.

Function, comments

Form type.

If the table or array is to be loaded at
prevexecution time. (From file name)
Table or array loaded at compile time §f
number of entries per record specified,
otherwise at execution time,

1f record address file is defined.

If a table or an array is to be written
out at the end of a proaram. (To file
name)

I1f file processed via a record address
file specified in columns 11=18,

Name to be uysed imn the program for the
table or array beina defined,

Table name, xxx being from 1=3
alohanumeric characters.

An array name must not beain with "TAB",
Exact number of table or array entries per
inout records if loaded at compile or
pre=execution time, Use the sum of

the contents of columns 40-42 and .
52=54 (entry lenaths) in computing this
number,

Maximum number of table or array entries.
This number is limited by the size of
object time memorv as the whole table

is kept in core.
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40=y2:

43:

443

46=57:

46=51:

52=

58=

He8

54:
55:
563
S7:

743

1=256 Length of a table or array entry.

0 If an execution time array is {n
Databus=compatible format,

Data mode

0=9 Number of decimal positions,
blank Alphanumeric.
Seauence
A Ascendinq order,
D Descending order,
blank No particular order.

Alternate table? entries to,ghis table or
array are paired with those of the
table described in columns 27=45,

name

entry lenath

?ormat

decimal positions, if any

sequence, {f any

Comments
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HoS LINE COUNTER SPECIFICATIONS

Column(s)

23=24:

Content
L
file name

1=112

FL

l=112

oL

Function, comments
Form type,.
Name of a PRINTER file.

Number of printima lines available per
page.

Previous entry is Form Lenath,

Number of the lime at which the overflow
indicator is to be set on. (Allow )
additional lines to complete aroups of
detail records and for totals.)

Previous entry is Overflow Line.
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H=10

He6& INPUT RECORD DESCRIPTIONS:

Hoe6.1 RECORD TYPE DEFINI
\

Column(s)
62
T=14:

15=-183

15~16:
17=-18:

15=16:

172

19:

cl=y4i:

21=24:
28=31:
35=38:

Content
I

file name

aa
blank

01=99

blank

01'990
LO=L9,
LR or
Hi=H9

1=256
blank

RPG II SYSTEM

TION?

.

Functiona comments
Form type

Name of input file containing the record
described,

Record order

Any two alpha characters if no check
for seaquence §is to be made,

If records must be in order by types
first type must be 01, rest must be
defimed in ascendina order,

Number of records of this type in a group

Only one.
One or more.

Option

Record tyoe is optional,
Record tvyoe is reauired,:

Record identifyina indicator (RID).

Only one RID is on at a time.

Record i{dentification codes: up to three
codes whose presence i8 to be anded
together per line,

Position (column) in record of code,
No (additional) code needed.



25

Hebe2 AND/OR LINE:

6:

ld4=16:

2l=41:

blank

I
AND

OR

Code is present in this tvpe of record,
Code is Not present,

Entire Character is code.
Only Zone portion is used.
Digit part onlv.

any character at all to identify this
record tvpe.

Form tyoe

To AND the result of tests specified on
this line,
To (inclusive) OR the result.

Additional codes as specified above for
these columns, '

He6o3 FIELD DEFINITIONS:

Column(s)
62

43

44=513

44=y7s

48=51:

523

Content

I

D

1=256
1=256

blénk
0=9

Fumctions, comments
Form tvpe

If data in Datapoint=compatible decimal
format.

Field location, up to 256 positions
(final = initial + 1 <= 256),

Initial position (column),
Finmnal position.

Decimal positions

Alphanumeric field. . .
Number of decimal places (numeric field).
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53=58:

59=603

61=623

63=64:

65=70¢

65=663

67=68¢
69=7012

H=12

tield name,
array name or
array element

PAGE

Li=L9
blank

Mi=MG
blank

01=99
Li=L9

MR
Utl=U8
Hi=H9

blank

01=99
Hi=H9
blami

(+)
(=)

(0)
(blank)

RPG II SYSTEM

Field name

To inout inftial page number,
Control level

A control level indicator.
It none needed,

Matching fields == it fields match,
Matchinag Record indicator set on,

Matehing field number.
If none used.

Field record relation (FRR)

Field only used {f indfcator is on,.

Data only used at previously specified
control level,

Matching Record permits acceptance of data
from this field,

Field used only when this external
indicator is on,

Relates field to a record type with a halt
indicator in columns 19=20,

It none needed,

Field indicators

Fieid status indicator set,
Halt imdicator set.

Nome used.

Indicator set when numeric field value {s
areater that zero.

Contents of numeric field less than zero.

Numeric field eaual to zero.
Numeric or alphanumeric field blank.



"Ha7 CALCULATION SPECIFICATIONS:

Column(s)
b

7= 8:

10=-11:
13=142
16=17¢

Content

C

LO, L1I=L9
LR

SR

blank

AN

OR

blank

01'99!
Li=L9,
LR, MR,
Hi=H9,
ui=us,
0A=0G,
or QV

blank

Function, comments
Form tvype
Calculation selected:

At control break (LO is always on).
Whemn Last Record read.

As part of a subroutine.

Otherwise,

This line of inaicators is to be ANded
with the previous one.

This line is to be URed with the orevious
line.

Note: The line containina the operation
code is the last in a series of ANds

and ORs.,

Indicators controllina the performance of
the operation,

I1f operation is to be done. for everyv
record (but see columns 7=8),

Indicator.

1f performance of operation is dependent

on the specified indicator,

When indicator is Not on.
Nhen indicator is on,
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18=27: Factor 1
I3=mye: Factor 2

field name,
table name,
array name,
array element,
literal,

PAGE, UDATE,
UMONTH, UDAY,

or UYEAR
a label for one of the following operations (factor |
only):

TAG

BEGSR

ENDSR

a file name for one of the explicit I/0 operations
(factor 2 only):

CHAIN

DEBUG

DSPLY

READ

FORCE

the name of the external subroutine (factor 2 only)
called by the EXIT command

28=32¢ Operation

Arithmetic ooerations:

Combine factor | to factor 2 aiving the

result,
ADD ADD factor 1 to factor 2. ,
Z=ADD ADD factor 2 to a field of Zeros,
SuB SUBtract factor 2 from factor 1.
Z=8UB SyBtract factor 2 from a field of zeros

givina the result (the negative of
factor 2).
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MULT

DIV

MVR

SQRT

XFOOT

COMP

TESTZ

BITON
BITOF
TESTB

MULTiply factor 1 by factor 2. Note, that
the lenath of the result could be up

or the lenagths of the two

factors. ,

DIVide factor 1 by factor 2 storina the
quotient in the specified result

field: factor 2 may not be zero.

Move the Remaimder of the previous DIVide
to the result field., )

Place the SWuare Rool of factor 2 in the
result field: factor 2 may not be
neqgative,

Crossfoott the result is the sum of the
elements of the array named as factor 2.

Comparison and test:

COMPare factor | to factor 2 and as a
result set indicators showing whether
factor 1 is greater than, less than, or
eaual to factor 2. .
Test zone of the leftmost character of the
result field settina indicators as
follows?

+ if & or A=]1 (12 zone)

- if =, or J=R (11 zone)

0 otherwise,

Bimary field operations!

Usinag bit positions specified in factor 2,
operate on | or more bits of the result
fields Factor 2 may be a string of
decimal digits each specifying a

position or it mavy be the name of a
one~=position mask having a bit on

wherever a result field bit is to be
overated on,

Set specified BIT(s) ON,

Set BIT(s) QFf, o
TEST Bit(s) and set indicators to show f{f
the bits specified were all zero, of
mixed values, or were all ones,
respectively,
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Indicator set and reset!

SETON SET indicators listed in columns 54=59 ON,
SETOF SET listed indicators OFF,
Moves

Move the contents of the field named as
factor 2 to the result field, iqnoring
decimal points,

MOVE MOVE characters of factor 2 starting with
the rightmost position, )

MOVEL MOVE characters, starting with the
Leftmost position. . ,

MHHZO Move High to High ZOne: the leftmost move
zone only from factor 2 to the result
field. o .

MHLZO Move Hiah to Low ZOne: from the leftmost

position of factor 2 to the rightmost
of the result,

MLLZO Move Low to Low ZOne: rightmost to
rightmost., ,

MLHZO Move Low to MHigh ZOne: rightmost to
leftmost,

Branching:

GOTO Factor 2 names the label (factor {) of
the instruction with which to resume
computation. (GO TO somewhere,) .

TAG TAG (label) a location in the calculations
with the name qiven as factor 1,

Table lookup!

LOKUP LOoK UP factor | in table or array named
as factor 2, The result field contains
the name of the alternatinag table or
arrayj the resulting indicators aive the
results of the search.
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BEGSR

ENDSR

EXSR

i. Read
2. Calculate
3. Write

EXCPT

DSPLY

DEBUG

FORCE

READ

Subroutine operations?

BEGin a SubRoutine whose name is containmed
in factor 1.

END @ SubRoutine and return to command
following the EXSR which caused this
routine to be executed: factor 1 may
contain a label (taaq),

EXecute the SubRoutine named as factor 2.

Proarammed control of Input/0Output

Note: normal proaram cycle is?

Write exception records (identified by an
E in column 15 of the output format
description).

Display on the console (file named as
tactor 2) the data specified as either
factor 1 and or es the resylt field or
bothi 1f the result field is used, the
machine will wait for input from the
keyboard to enter imto the named field or
array: {1f only the enter key is pressed
then no change will be made.

Qutput data for DEBUGaing the program?
write the data specified in the factor 1
and result fields into the file named as
factor 27 also list those indicators which
are on, Column 1 of the Header card must
contain a 1 for this to be executed.

FORCE the file specified as factor 2 to be
read on the next proaram cycle,

READ a record from a demand file during
the current cvcle. Note == record
identifying indicators are not
automatically turned off until the end of
the cycle. The resultinag indicator
designated in columns 58=59 will be turned
on if the end of the file has been found.

APPFNDTXY HW. CNDTNG SHFFT SUMMARY H=17



3342
43-481

49=523

49=513:
523

H=18

CHAIN Read or write a record of a CHAINed file
(factor 2). Columns S4=55 shoyld contain
an indjcator to be turned on {f the record
specified as factor | is not found,

SETLL Set lower limit (factor 1) for processing
seauential indexed file (factor 2).

BEEP Emit an audible BEEP.

CLICK Emit an audible CLICK,

External subroutine access:

The following to commands are used to
generate a call to an external (assembly
language) subroutine and to pass an
argument address vector to it. (See
appendix E of the DATAPOINT RPG II User’s
Guide for further information.)

EXIT‘ EXIT to (call) the pre=processed external
subroutine named as factor 2.
RLABL Pass the LABelL (data name) in the Result

field to the subroytine EXITed to. The
result field contains the name of a field,
table or array or it contains INxx where
xx is an indicator; the field lenath and
number of decimal positions may be
specified. The RLABL commands must
immediately follow the EXIT {instruction,

Factor 2, see above
Result field

field name
table name
@7 ay name
array element

Result field definition (blank if
previously defined)

1=256 Field lenath o
0=9 Number of decimal opositions, if field
Aumeric.

RPG Il SYSTEM



533

54»59:

54«55

56=57:
58«59

60=74:

blank

H
blank

01‘99'
H1=H9,
Li=L9, LR,

OA=0G or
ov

(+, >)

(=, <)

(0, =)

If field alohanumeric,

To Halfwadiust (round) result.
Truncate result.

Indicatocs to be set dependina upon the
result of the operation,

Set if result positive, areater than, or
hiQheP.

Result megative, less than, or lower.
lero, eaual, or have found one.

Comments

APPENDIX H. CODING SHEET SUMMARY H=19



Me8 OUTPUT FORMAT SPECIFICATIONS:

A.B.1 RECORD TYPE DEFINITION:

Column(s) Content

62

T=14:

15:

16=18:

16:

17
183

19=20:

2i=22:

H=20

0

file name
blank

M-0OX

ADD

blank

space code
space code
0

i or

blank

']

3

01=99

01=99
blank

RPG I1 SYSTEM

Function, comments
Form tvpe

Name of file being described.
For subseauent record descriptions.,

Record type

Headjnaq records.

Detail records.

T¢tal records.,

Exception records (to be written during
calculation time).

To add a record to a seaquential or {ndexed

disk file. (opotional)

To perform (Fetch) the orinter pace
overflow routine {f at the end of the
page, . , . .
Otherwise: overflow tvyoe printing done at
the normal point in the cvcle.

Space before printina.
Spvace after,
Zero lines,

One line.
Two lines,
Three lines.

Skip to specified 1ine of page before
printina, next paage {f number ]ess than or
eaual to current one, suppressing overflow
printina,.

Skip after printinq.
No skip before or after or both.



24=25:

27=28:
30=31: Output control indicators.
01=99,
Li=L9,
Hl=H9,
UI-US,
OA=0G,
OV, MR, )
LR or (On only at end of proaram during total
outout,.) _ v o
1P or (On only at the very beginnina of the
program,)
Lo
23:
26 \ )
29: N If outout when indicator Not on.
blank Otherwise,

A.8.2 AND/OR LINE:

6: 0 Form type,
14=163 AND AND jndicator 1ines.
OR OR lines,
23=31: indicator specifications

A.8.3 RECORD FORMATS AND FIELD EDITING:

Column(s) Content Funct%ono comments
63 0 Form type.
23=31: indicator specifications (see above)

blank if field always used

APPENDIX H. CODING SHEET SUMMARY He=21



32-37: Source of data to be printed. .
Name of a field previously used in the

program,

field name

table name

array name

array element

PAGE

UDATE, UDAY, UMONTH, or UYEAR

blank To write a constant of value aiven in
columns 45=70,
3813 Edit code:
blanmk No editina or use specified edit word (see
be‘ow)a
No CR = Commas? Zeros to print?
Sian
1 A J Yes Yes
e B K Yes No
3 C L No Yes
4 0] M No No
X Remove olus sian,
Y Date field (insert "/"’s),
Z Zero suppress, .
45=472 %t Replace leading igroes with asterisks.,
‘s’ Floatina dollar sian.
(These are used in conjunction with edit
codes 1=M, above,)
393 B8 Blank or zero field after writina it.
blank Do not destroy it.
40=43s 1=256 End position of field in output record,
44z v Field §s Datapoint=compatible numeric.
blank Otherwise.

He2e
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45=50:

constant

edit mask

Constant to be printed, columns 32=37
(field name) must be blank. »

Mask to control editina of the field when
column 38 is blank?

Character:?

$
*

0
&

= or CR

blank

other

APPFNDTX

H.

Functiont ,

Fixed or floating dollar sian,
Replace leading zeroes by
asterisks. .

End suporession of leadina zeroes.,
Replace this character with 8
space. . ,

Write sian if negative, .
Replace with the next consecutive
diagit of the field,

Write this character here == may
not beain an edit mask,

CONING SHEET SUMMARY H=23



APPENDIX I. PROGRAM SIZE

The compiler will displavy several useful values for
determinina the proaram size. First, the number of labels allowed
by the compiler is displayed. If this number is exceeded, the
undefined labels will be flaaaed. The primarvy transfer address
indicates the first executable statement address (in octal). The
last location used indicates the maximum octal address used in the
program, See the table below for a maximum octal value for each
machine size. The number of labels used indicates the number of
labels in the dictiomarv. To determine the number of label
entries unused, subtract the number of labels used from the number
of labels allowed.

A proaram may be compiled on a machine which contains fewer memory
locations than reauired for execution of the proaram. It {s
therefore necessary to determine if the last location used exceeds
the last location in the execution machine. For exemple, it may
be possible to compile an 18K proaram on a 16K machine, provided
the label table does not overflow. But the 18K proaram will not
execute on a 16K machine,

Size Maximum Address
2200 = 16K 37777
5500 = 24K 57777
5500 = 36K 107777
5500 = 48K 137777

APPENDIX I. PROGRAM SIZE I=1



