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MEMOREX RPG II
ERENC UIDE

This manual serves as an introduction to the MEMOREX RPG II
System. It presents a general description of the report program
generator and the various specifications that compose its unique
programming language.

Section 1 provides a sYstem overview, reviews the types of
specification sheets, and discusses the overall performance of
the system.

Sections 2 through 8 deal with the use of RPG II”s programming
language. Fach section is devoted to one type of specifications
sheet and the coded information that is to be specified on it.

Appendices_ A _through C provide a detailed flowchart of the
Memorex RPG I1I system, supplementary reference tables, and

definitions of RPG II terminology.

Appendix D contains a formula for computing block lengths, while
Appendix E describes RPG II subroutine linkage and the parameters
for special files.

Control Language Statement considerations and examples appear in

Appendix F. Further information on this subject appears in

%ﬁ@orgxd publication 2200.004: Control Language Services—
ended.

Appendix G contains an explanation of the error message format
and lists the error messages by the overlay in which they appear.

Appendix H describes the operational environment for the RPG II
compiler and gives the operator options in response to error
conditions.

Puture releases of the RPG II Reference Guide will include these
additions: .

e A sample program and programming tips.

e Coding examples for tables and arrays, indicator
assignment, and outyut features.

Memorex brochure 2282.003, RPG II Reference Summary, provides a
condensed version of the information found in this manual.
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SECTION 1. INTRODUCTION

RPG _II OVERVIEW

MEMOREX RFG II is a report program generator which consists of a
unique symbolic programming language and a compiler which
translates that language into machine instructions. The System
executes as an application under control of the Memorex Operating
System (MRX/0S).

MEMOREX RPG II is a straightforward system that is readily
adaptable to most programming situations and capable of nenaging
complex problem situations efficiently. The System is designed to
assist the programmer in organizing job requirements to handle a
number of important functions with minimum effort. Through simple
language entries on specially designed coding sheets, the
programmer can use RPG 11 to perform extensive calculations; to
design routines which handle tables and arrays simultaneously; to
create tape, disc, punched-card, or console files; to update
existing disc files; and ultimateiy to generate reports that are
tailored to a wide variety of user applications. Because of its
complete flexibility, RPG II can thus be used for almost any
business data processing application. -

An RPG II application is accomplished in three job stages:

Analysis
Compllation
Execution

During = the Analysis Stage, the programmer is involved in
organizing his information and determining the information that
is to _be_ generated. He decides what input data, output format,
and calculations are necessary, and codes the informetion he has
gathered in symbolic programming language. In this manner, he
creates the source program, which is then punched into cards to
form the source program deck.
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Figure 1-1. EPG II System Processing Overview.
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In the Compilation Stage, the compiler translates the source
program -dec into machine language instructions. Much of the
program detail implied by the programmer is actually added by the
compiler; the compiler, for instance, assigns the proper disc
storage areas and creates routines for such functions sas
input /output control. At the end of the compilation process the
object program that has been generated is ready for the Linkage
Editor to prepare it for load module execution of the
programmer ‘s instructions.

It dis during the third stage, the execution of the object
program, that the newly generated machine language instructions
manipulate information from the data input files to produce
output  files and reports. In this stage calculations are
performed; new files are created on disc, tape, punched cards, or
the console; existing disc files are updated; information is
merged for various purposes; and single or multiple reports are
generated. (See Appendix A for e detailed flowchart of the object
program cycle. )

This three-stage approach to report gereration assists the
programmer in concentrating on each individual area of activity.
The special ngrogramming language increases source program code
efficiency a the automatic compiler interpretation frees the

ﬁwonrammer from delving into _detailed machine language logic.
IEMOREX REG II is a versatile, easy-to-use method of report

program generation.

Analysis of the three stages shows that each can be further
subdivided into chronological steps. Figure 1-1 disgrams the
seven operating steps in the three stages and shows the easy,
natural flow of the entire process from the program design (Step
1) to_ the generation of multiple reports and the output files
(Step 7). The steps are described in more detail below.

STAGE ONE: ANALYSIS

Step 1 - The programmer analyzes the job requirements
and organizes all available information.

Step 2 - The programmer codes the job requirements on the
proper RPG II specifications sheets:

Control Card and File Description
Extension and Line Counter

Input

Calculation

Output—-Format



Step 3 -
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The data is transferred from the specifications
sheets t0 punched cards. Each line of a

specification sheet is punched onto one card,

3pdkthe completed cards form the source program
eck.

STAGE TWO: COMPILATION

Step 4 -

Step 5 -

Either the source program deck is placed in a
card-reading device and read into computer

storage, where the compiler program translates

the source program into the object program

under control of the MEMOREX System; or the deck

is put in @ source library and read from the library

by the compiler. The resulting object program contains
all the mechine instructions required to produce the
output files and reports, but must be linkedited

before its actual execution.

The programmer corrects errors and the program is
recompiled until all serious errors are eliminated.
The object program is then stored on the disc as a
relocatable object module, ready to be linkedited.
The linkage editor then ties together all subroutines
required by the program. When this has been accom-
plished, the object program is ready for execution.

STAGE THREE: EXECUTION

Step 6 -

Step 7 =

The load module is read into computer storage and
executed. Under control of the load module, the
System reads and processes data from available
input files specified by the programmer.

The processed data is moved into the specified
formet by the load module and punched into cards,
written on disc, printed in the form of one or more
reports, or written to the console.
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STAGE ONE: ANALYSIS

As Figure 1-1 shows, the Analysis stage of the Systenm comprises
three steps: organizing the requirements, coding  the
specifications, and punching the source cerds.

STEP 1 = ORGANIZING THE REQUIREMENTS

The first step in +the process of generating output files or
reports is to organize the job requirements. The programmer
identifies the information which is to be output and the format
it is to take, selects the input fields he can use, and
determines the calculations which must be performed to generate
the remainder of the output information. He also decides whether
the information is to "Dbe generated on punched cards, disc,
printed pages, or the console, and identifies the necessary
system devices to be used. A chart showing the flow of
information through the various calculations and decision
functions may be helpful in analyzing output requirements.

After the programmer has determined his requirements and the
sequence in which they are to be performed, he is ready to
transfer the information to the RPG II Specifications Sheets. The
specifications sheets deal with seven distinct areas of
information, some of which is wmandatory and some of which is
optional. The sheets are designed to guide the programmer in
gatﬁering information and coding the language with a minimum of
w Or L.

STEP 2 - CODING THE SPECIFICATIONS

MEMOREX  RPG IT programming language is coded on five
specifications sheets. Collectively the specifications sheets
provide the  programmer with forms for coding his source
information. Individually each form deals with a distinct area of
concern such as the input to be used, the format of the output,
or calculations that are to be performed. Fach specifications
sheet 1listed below is discussed in detail in its own section of
this manual.
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The Control Card and File Description Specifications Sheet
serves a dual function. The control card section provides
the compiler with pertinent information about the source
program and the system being employed. The file description
portion describes the organization and characteristics of
the input and output files required by the object program.

The Extension and Line Counter Specifications Sheet also
contains two types of specifications. The extension section
describes the record address files, tables, and arrays
required in the Jjob. The 1line counter lines associate
channel numbers of the printer carriage control with report
lines of printer reports so that they can then be output to
the disc, instead of the printer.

The Input Specifications Sheet identifies the input records
and defines the fields contained in each record type.

The Calculation Specifications Sheet details any arithmetic
processing or data manipulation that is to be performed on
the input data.

The Output-Format Specifications Sheet describes the type of

data that is to be written or punched and specifies its
arrangement.

STEP 3 — PUNCHING THE SOURCE PROGRAM DECK

The final step in the Analysis Stage occurs after the
specifications sheets coding has been completed. The sheets are
arranged in a specified order and submitted for keypunching. Each
line of data is transferred to one punched card. When 21l the
coded specifications sheets have been converted to punched cards,
the cards are put in order to form the source program deck
(Figure 1-2). Since a source program does not necessarily require
that all the specifications sheets be coded, those corresponding
agts gg the source deck that may optionally be included are
indicated.

The creation of the source program deck concludes Stage One of
RPG II System generation.
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STAGE TwO: COMPILATION

In Stage Two, the emphasis shifts fror the language to the
compiler that converts the source program deck into machine
language instructions (Figure 1-3).

The Compilation Stage of the report generator is divided into two
steps: compiling the source program, and linkediting the
translated program for execution as a load module.

STEP 4 - COMPILING THE SOURCE PROGRAM

The RPG II compiler contains approximately 25,00C instructions
plus object time subroutines, data management routines, tables,
and buffers. The compiler is designed for batch processing, and
uses a two-pass mode of operation: scan, and code generation. It
consists of one resident module, which is the executive routine;
and four main phases with fif'teen overlays.

To understand the way the compiler works, the six divisions
within the compiler nust be examined. The executive routine
contains the input/output interfaces, table lookup routines, and
other common subroutines. It is the primary section of the
compiler and is always present in computer storage during
compilation. The other five rts are called phases. They are the
Syntax Phase, the Table erflow Phase, the Code Generation
Phase, the Code Formatter Phase, and the Cross-Reference Phase.

The OSyntax Phase scans the control card, the file descriptions,
and all the other input cards, checking the accuracy of the
source program deck and locating errors in format and content.

The Table Overflow Phase monitors resident field tables and
initiates special passes, when necessary, to correct table
overflovws. |

The Code Generation Phase does the actual translation, converting
the source program into machine language instructions, and
processing any compile time tables and arrays.

The Code Formatter Phase lists error mnessages, the source
program, & memory map, external references, and entry points;
then completes the compilation activity by writing out the
generated object program in relocatable format.
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The Cross—Referernce Phase 1is optiomal; it produces a
cross-reference list of file names, field names, and indicators,
along with their storage locations. The data length and type
(nuneric or alphanumeric) are included for field names.

The minimum mechine configuration required for compiling and
executing an RPC II program consists of the following:

16K bytes of computer storage (K = 1,024). 8K bytes of
computer storage are required for the compiler and its
tables, and 8K b%tes are necessary for the Operating System,
including its tables and buffers.

One disc storage unit.
One central processing unit.
One operator’s console (printer keyboard).

Any devices necessary to the object program, such as a card
reader, a printer, or tape units.

Cqmgilation time is a product of machine size and the number of
field names and statements used in the source program.

The size of the source program is not limited in usirng the
MEMOREX RPG II System, but the object program generated during
?o%gi%ation is 1limited to 64K bytes of computer storage (K =
Vet ). '

To initiate the process of compilation, the source program deck
is placed in a card-reading device and read into main storage.
Compilation then takes place without further prograumer
intervention. The source program instructions are processed
through the four phases of the compiler and an object program is
generated.

STEF 5 - PREPARING THE CBJECT PROGRAM FOR EXECUTION

The object program is automatically stored on disc by the System.
Once compilation is completed the System also provides a listing
of the object program and a list of any errors it has detected,
so that the programmer can uncertake corrective measures. After
corrections are made to the source program, compilation is
repeated until all errors are rectified.

The resulting error-free object program is a relocatable object
module which is suitable for input to the linkage editor. This
module contains extermal references to every subroutine it
requires, so that it can be 1linked automatically with those
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subroutines via the linkage editor. Supplied by the compiler
automatically, the external references consist of fields, entry
oints, or program names and include all REG II subroutines, all
ogicai input/output subroutines, and any EXIT or ULABL names in
the RPG II progranm (see Section 7, “Operation Codes").

Stage Two is completed when an error-free object prograr has been
successfully generated and linkedited. The program 1is then ready
to be executed as a load module to perform calculations, create
or update files, generate reports, or fulfill other purposes.

STAGE THREE: EXECUTION

The Execution Stage takes care of thm last two steps of the RPG
II System: executing the object program, and generating the
desired output. Before the programmer can execute the object
program, it must be read from the disc on which it is stored into
the OSystem, where it can control the System in processing input
data as the data is read in from input files.

STEF 6 — EXECUTING THE OBJECT PROGRAM

- RPG II Program logic consists of six primary segments:
housekeeping, detail operations, input operations, total

calculations, total output operations, and detail calculations.
The detail operations through detail calculations segments
constitute the sic RPG II operating cycle.

Housekeeping tasks are performed prior to System entrance to the
operating cycle. Housekeeping tasks include opening all files to

used in the program, pre-execution tables and array loading
(after which the files are closed), and first page output.

Detail operations are performed at the beginning of the operating
cycle. Heading and detail records are written and various program
indicators are set off before the System proceeds to the next
seguent.

In the input operations segment, orne input record is read and
identified per _cycle. The System selects the appropriate record
(multifile input) for processing.
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4 Perform total calculations accord-
ing to control level indicators.

Figure 1.

Object Program Operating Cycle.
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In the next segment, total calculations are performed on the
selected record for eny control level indicators (10-19, IR)
which are on. Although indicator LO is always on, the others may
be set on either by the programmer, or_ by & control bresk caused
by a change in a selected control field. Total calculations are
always done after each control break, and again after the last
record has been processed. The operations to be performed in this
segment arée dictated by the status of specified control level
indicators. .

All records conditioned as totals by output indicators are
written in the total output operations segment. End-of-job

rocessing is initiated during this segment if the last record
?LR) indicator is on.

The detail calculations segment includes setting the matching
record (MR) indicator on or off. Data from the record selected
for processing in the input operations segment is made available
as the subject of detail calculations.

STEP 7 — GENERATING THE REPORT

The output of Stege Three 1is the report designed by the
programmer in Stage One. The MEMOREX RPG II System helps create
the report by providing, via language specifications sheets, a
means of interpreting and coding the report requirements first
devised by the programmer. During compilation, these reqguirements
are translated into machine language instructions. The final step
in the report generation process is the production of the report
resulting from the programmer’s specifications and the input
data.
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CODING TNSTRUCTIONS FOR COMMON ENTRIES

Although each RPG II specifications sheet requires coding
instructions peculiar to the type of specification, certain of

the required entries are common to all the specifications sheets.
These are:

PAGE NUMBER Columns 1-2

LINE NUMBER Columns 3-5
TYPE OF FORM : Column 6
COMMENTS Column 7

PROGRAM IDENTIFICATION Columns 75-80

General rules can be applied in coding these entries for all the
specifications sheets. .

PAGF NUMBER (Columns 1-2)

Entry Description
01-99 Specifications sheets are numbered
sequentially. :

lore than one of each type of specifications sheet, excert the
control card specifications sheet, may be used in the course of
coding the source program. To keep the sheets in the rrover
order, the coded forms must be grouped together sequentially and
arranged by type of specifications sheet in the following order:

Control Card and File Description

Extension and Line Counter

Input

Calculation

Output-Format
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The specifications sheets should then be numbered in ascending
sequence.

LINE. NUMPER (Columns 3-%)

Entry Description
Any number Line numbers are assirned in ascendine
sequence.

Iine numbers are preprinted in columns 3-4 of the specifications
sheet for the programmer’s convenience (the control card
specification 1line is always 01). The unnumbered lines below the
rrerrinted numbers can be used for additional lines or to insert
n line between completed lines. Column 5 can also be used for
this purpose. The line numbers assirned need not be consecutive,
tut they must be in ascending order.

TYPE OF ¥ORM (Column 6)

IEntry Description
H Control Card Specifications Sheet (header
card).
¥ File Description Specifications Sheet.
E Fxtension Specifications Sheet.
L Line Counter Specifications Sheet.
I Input Specifications Sheet.
C Calculation Specifications Sheet.
o4 Output—Format Specifications Sheet.

Column 6 contains a 7preprinted letter on all sheets which
identifies the type of srecifications for each line.
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COMMENTS (Columns 7-80)

Entry Description

* (followed Annmotation to assist the programmer in
by any char- clarifying the program listing.
acters)

Comments may be inserted in any of the specifications cards by
entering an asterisk in column 7 and any characters in the
remaining columns for programmer notations. The compiler then
rrocesses only the first seven characters on the card, and
icnores columns 8 through 80.

PROGRAM IDENTIFICATION (Columns 75-80)

Entry | Description

Blank A program identification of RPGORJ is
assumed.

Valid RPG The program identification should be a

II name unique name for the object prosram.

The prosram identification can be one to six characters lons. The
comriler processes the name coded on the control card only;
columns 75-80 are ignored on all other card tyres, but avpear on
the source 1listing. The name must besin with a character from A
to Z. Other characters in the name may be A - Z, O - 9, and the
pound sign (#/), dollar sien ($), or at simn (@); but no imbedded
tlanks may be used. No special characters are allowed in the
nane.
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SECTION 2. CONTROL CARD SPECIFICATIONS

Each RPG II source program deck must begin with a control card.
The specifications on this card provide the compiler with
information necessary to translate the source program into an
object program. This information is derived from entries on the
control card specifications portion of the RPG II Control Card
and File Description Specifications Sheet (Figure 2-1). Since
each source program requires only one control card, a single
coding line is provided on the specifications sheet.

MEMOREX  RPG It Specifications coe] Lol L] e —

e [T T Program

Control Card
[
i
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] E ag z § mgg‘-‘f
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Figure 2-1. RPG II Control Card and File Description
: Specifications Sheet.

CODING INSTRUCTIONS

Detailed descriptions of the control card entries to be coded on
the specifications sheet are defined below.
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PAGE NUMBER (Columns 1-2)

Entry Description
01 31116 control card page number is always

More then one of each type of specifications sheet, other than
the control card, may be used in the course of coding the source
program. To keep the sheets in the proper order, the coded sheets
must be grouped according to their type and arranged in the
following orders:

Control Card and File Description
Extension and Line Counter

Input

Calculation

Output~Format

The specifications sheets should then be numbered in ascending
sequence.

LINE NUMBER (Columns 3-5)

Entry Description
01 The control card specification line

is always O1 and is preprinted in
the specifications sheet.

TYPE OF FORM (Column 6)

Entry Description
H H identifies the control card

specifications to the compiler.
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OBJECT OUTFUT (Column 10)

Entry Description

Blank The program is saved in the object library.
Any EBCDIC The object program is not to be written into
character the obJect library.

An [EBCDIC character entered in column 10 prevents the object
program from being written into the object library for execution.
The disposition of the object program is then determined by
MRX/0S Control Lenguage Statement cards. If the column is left
blank, the object program will be written to the object library.

STORAGE NEEDED TO EXECUTE (Columns 12-14)

Entry Description
Blank The amount of computer storage needed

for execution is the same as
that required for compilation.

004064 The amount of computer storage needed for
execution is entered when it differs
from the amount of available storage.

The computer storage allotment is made in nultiples of 1K bytes
of storage, with K equal to 1,024. The entry must be at least
004. Even when an entry is thought to be unnecessary, careful
consideration must be given to the amount of storage the object
program will require.

DEBUG CODE (Column 15)

Entry Description
Blank If the DEBUG command is specified, it

is to be ignored; no DEBUG operation -
is to be performed.

1 A DEBUG operation is to be performed.
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Two entries are required to perform a DEBUG operation. In
addition to the 1 entered in column 15 of the control card
specifications, the DEBUG operation code should be entered on the
Calculation pecifications Sheet (see Section 7, "“Debug
Operation*).

INVERTED PRINT (Column 21)

Entry Description

Blank Donestic format is to be used.

D United Kingdom format is to be
used.

I European Convention format is to
be used.

d European Convention format is to

ke used with leading zeros
remaining for zero balances.

The inverted print entry determines the format and punctuation
used for numeric literals, the edit codes used on output, and the
order of the UDATE field (see Section 8, columns 32-37). The
inverted print resulting from the format chosen is shown in

NUMERIC LITERAL, EDIT CODES WITH ZERO SUPPRESSION
INVERTED PRINT PERIOD OR COMMA PERIOD OR COMMA | TO LEFT OR RIGHT UDATE SHOWING
OPTION AS DECIMAL. POINT ASDECIMAL POINT | OF DECIMAL POINT | SLASH OR COMMA
Blank 1234.56 9,876.54 12 MM/DD/YY
D 1234.56 9,876.54 12 DD/MM/YY
| 1234,56 9.876,54 12 DD.MM.YY
J 1234,56 9.876,54 0,12 DD.MM.YY

Figure 2-2. Inverted Printe.
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COLLATING SEQUENCE (Column 26)

Entry Description

Blank Normal collating sequence is to
be used.

SorT An alternate collating sequence
is to be used.

The relative position each alphabetic, numeric, and special .

character holds in relation to the other characters is called the
collating sequence. When the normal RPG II collating seguence
(Figure 2-3) is to be used, column 26 of the control card
specification is left blank.

EMOREX i i i
MEMOREX Alternate Collating Sequence and Translation Coding Sheet
MAX REPLACES/ MAX IEPLACES/ MAX REPLACES MRX REPLACES, MARX [REPLACES)
CODE | qaaprnic | ENTRY nEszAcen CODE | oiihic| ENTAY HEP.LVACEB cobe | o ithic| ENTRY aar:cc!o CODE | oot | ENTAY new;ccsn cobe | | ENTRY |ReEPLACED]
00000000 100110100 U 01101000 T T [11010600
[ 00000101 1 100110101 38 | 01101001 [7] SoTT o [T [ 11010001,
1 00000010 12 110110 38 [ 01101010 mn QE [11010010
£.00000011, 3 00110111 37 (01101011 | - 16011111 9F 11
} 00000100 00111000 3 01101100 { % £C 101! AQ 11010100
ﬁ%}&l 08 00111001 39 [ 01101101 | - 60 % (11010101
110 06 111010, KT 0110110 [ > 6E ';_oﬁ 1010110
} 00000111 07 00111011 [onioniy [ 7 [ GF 0100011 [ 11010111
[Soooi000 % Goiitior 3% STt 1000 Tordatos Hiorioor a
00001010 A go111110 3E [01110010 | [ 10700710 111011010
00001011 08 00111111 3F 01110011 70100111 1011011 DB
[06001100 oG 01000000 | Giarik 4 11101 (10101000 FTT0T T o |
0D, 01000001 (01110101 10101001 A [1T0T1101
[0o00TT0 ~oE FoT000610 Q1110110 [10107010 LY [T1611170
QUUOTITY OF (07060011 01110111 ;; _:n‘_m’_(‘:_a ‘ﬁ% 01111 DF
10 01000100 QLTI 11100000
00010001 11 [9100010 45 01111001 (1010110 AD 11100001 ]
00010010 12 (0700071 48 01111010 | - LL) 07T AE (11700010 | & E2
[ 760010011 3 J700011 a7 0111101t | # 78 TOTTY AF 11100011 | T )
[ 60010100 [OT00T 48 III00 | & T T B0 (11100100 | U E4
00010101 (0700100 LTl loruine [ 70 AL BT 1100101 |V €6
[ 00010110 o 10" ¥ Ly Fotiing = ;5 (10 % 100110 | W €6
00010111 I [ISVELITN 0 e [ x E7
100011000 (01001100 | < 4 (710000000 ? : 110100 ‘3‘6 1101000 | Y EB
00011001 7001101 | { A 10000001 101001 | _Z En
00011010 A [01001110 AE 10000010 10116110 88 J" 101010 EA
00011011 16 00T 111 | 1 aF [ 79600011 | B3 107101171 BY AT101011 €8
[06611100 1C TOTO000 | & 50 | 10000100 Ll [To111000 BY (1307100 EC
[060TT01 }g 3{ % | 10500101 8% 10111001 BY [TT101707 €D
(00011110 0 70000110 B 1011101 BR [T E.
0001111 [01010071 10000111 10111011 i) KECIEN] EF
700100000 30 1010100 57 710001600 88 10111100 BC 11110000 F
1 pil [G1010101 85 10007001 10111101 80 77110001 F
00100010 77 TO10110 Ao 1000101 10111110 BE [17110010
00100011 3 [G1010111 57 10001011 01111 (17710011
00100100 LI 01011000 55 100011 8C [ 11000000 (%) (11110100
(00100101 i3 01011001 i 10001301 80 il 1 [ 11110161
00100110 1011010 BA 10001110 BE 11000010 11110110
60100111 017011 | € 58 1860111 Fi7600011 REALLIIED P
00101000 01011100 BT 16016000 | 0 71000100 (17771000 ]
[ 00701001 [oi011101 | 7 50 [ 15076001 o101 [TTiTTo07 2
00701010 ) 01011710 BE 10010010 97 [ 11000110 REARKLI A =
[00101011 foT011111 | = BF [10610011 — 83 11000111 X F o
700101100 01100000 L 10010100 94 11001000 | H ¥ F 5 ]
[0061071 10T 20 I T Ll 10010101 98 il 1 Y FD e
[onToTi T I 01100010 B7 Kl 96 ; 11001010 FE 15
00101111 01100011 T 10010111 97~ 11001011 AL FF o
[ 00116500 30 o) 10011000 7] 11001100 |-
710001 3 FOTIom0T T 10011001 99 1§
10 - 110 5L [ 16011010 (11061110 o
11001 ¢ 33 01100111 10011011 98 11001111 iﬁ

Figure 2-3. Alternate Collating Sequence and
Translation Coding Sheet

To change the collating sequence, two types of entries must be
pade. ¥irst, an S or T must be placed in column 26 of the Control
Card and File Description Specifications Sheet. These two letters
both cause the collating sequence to be changed, and may be used
interchangeably. Next, the altermate collating sequence must be
coded on the Alternate Collating Sequence and Translation Coding
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Sheet for punching into change record cards. The alternate
collating sequence delineates the changes to_ be made in the
normal collating sequence; it applies only to matching
alphanumeric fields, alphanumeric compare operations (see Section
7T, "Compare and festlng Operations") and sequence checking. An
alternate collating sequence does not affect control levels,
numeric comparisons, or lookup (see Section 7, “Lookup
Operations").

To cause characters to appear in a sequence different from that
used by the computer, or to cause two or more characters to be
considered equal (have the same position in the sequence), the
alternate collating sequence must be punched into change record
cards in the following format:

Positions Description

1-6 ALTSEQ is entered to identify the entry
as one vhich alters the normal collating
sequence.

-8 These positions are left blank.

9-10 The hexadecimal number of the character

whose normal collating sequence is being
replaced is entered (see Figure 2-3).

1112 The hexadeciral number of the character
which is to replace the character
entered in columns 9-10 is written.

13-16, These positions are used in the same
17=-20, manner as positions 9-12. The first two
21-24, positions contain the character to be
etc. replaced. The second two positions

contain the character doing the
replacing. The first blank position
determinés the end of the record. As
many four-position entries may be made
as are necessary to complete the
sequence changes. Additional records
of the same format may also be used.

The change record cards then form the alternate collating
sequence table. The table must be preceded by a beginning record
and followed by an ending record. The preceding record is coded
with **§ in positions 1-3, where Y indicates a blank position.
The remaining positions of the preceding record may be used for
comments or left blank.
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The ending record is coded in one of two ways. If the ending
record is the last card in the source deck, positions 1-2 are
coded with /*. If additional tables and arrays other than the
alternate collating sequence table are to be added (see Section
4, “Tables and Arrays"), positions 1-2 are coded with **, :

Figure 2-4 shows an example of coding for a change in the
collating sequence. All records begin in column 1.

OBJECTIVE: TO CHANGE THE COLLATING SEQUENCE OF “A” TO “Q.”

*
ENDING RECORD ]

LYSEQ ClDg
[ I . |
CHANGE RECORD ] ]

PRECEDING RECORD 1l

000000000000000000000060000000000000000000000000000000600080

112131405 16 1718192020 22 23 24 25,26 27 20129 30 31 02 33 34 35 58 37 3830 40 41 42 43 4445 46 4T 4049 50 51 52 53 84 55 56 57 58 59 60 61 626364 A6 €8 7

RN R RN RN RN R R R R RN A RN AR R R AR R RN R R R RN RN R RN R
22222222222222222222222222222222222022202220022 0202220200 1 2

=

Figure 2-4. Example of a Change in Collating Sequence.

TARLE LOOKUP (Column 34)

Entry Description
Blank Either no table lookup is used, or

table lookup with sequential search
is to be used.

B Binary search is to be used for
table lookupe. '

If large tables in ascénding or descending sequence are used, the
binary search specification (B) saves time; however, space can be
saved by not using the binary search if the tables are small, if
they are rarely used, or if a few entries which will ve
referenced often are put at the beginning of the table.
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SIGN PROCESS (Column 40)

Entry Description
Blank Numeric input fields and tables are

to be checked for a valid sign.

N Except for input fields from tape
and disc, numeric input fields and
tables are to be checked for a valid
sign.

S Standard signs are to be provided for
all numeric fields, tables, and
literals, and for packed numeric
output fields.

I Input fields are not to be checked
for valid signs.

v No sign is to be forced on output
fields and output tables.

B Sign forcing is to occur on literals
(see Section 7, "Literals"), input
from tables, and the MOVE, MOVEL, and
move zone operations (see Section 7,
"Operation Codes").

Several significant details must be kept in mind when the sign
process specification is used:

On the MRX machines all bit combinations carry valid signs
in arithmetic operations, so that these options are availale
for compatibility with other types of RPG II.

In the blank and N sign process specifications, any invalid
signs are changed to the positive C sign when they are
encountered in numeric input fields.

In the S specification, the standard hexadecimal C is
provided for positive contents, and the hexadecimal D for
negative contents. If a MOVE, MOVEL or move zone
specification contains an alphanumeric field in the factor 2
entry and a nuneric field in the result field entry, the
sign of the result field will be either a hexadecimal C or a
hexadecimal D. The factor 2 and result field entries are
thoroughly discussed under the MOVE, MOVEL, and move zone
descriptions in Section 7, "Move Operations.¥
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If the factor 2 entry of a MOVE, MOVEL or move zone
specification contains a numeric field and the result field
is a&alphanumeric and positive, the result field’s si
position is forced to =an F-zone. This also occurs wi
mneric fields which are output in unpaecked decimal format.

The I sign frocess specification should be used only by
programmers who are completely familiar with their input
data, since input fields are not checked for a valid sign.
The I specification causes sign forcing on literals, input
tables, output fields, and the MOVE, MOVEL, move zone, and
CHAIN operations (see Section 7, "Input and Output
Programmed Control Operations") in the same way as an S
entry does.

In the O sign process specification, sign forcing occurs on
. input fields, input tables, literals, and the MOVE, MOVEL
and move zone operations in the same way as it would if an 5
were entered.

The B si rocess specification is merely a combination of
the I amgnd gntrieSo y

FORMS POSITIONING (Column 41)

Entry Description
Blank The line conditioned by the 1P indicator

is to be printed only once.

1 The line conditioned the 1P indicator
can be printed repeatedly.

A 1 entered in column 41 ensures that the printer forms are
positioned properly. Forms positioning applies to the first
output 1line conditioned by the 1P (first tZle:ind:‘u:ator for
printer files. Each time the line conditioned g? 1P indicator
is printed the program halts for forms repositioning. The page
count is not incremented until the forms are positioned properly.
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FILE TRANSLATION (Column 43)

Entry Description

Blank No files are to be translated.

¥ Input, output, or update files
are to be bransiatonl.

File translation allows the programmer to translate any character
code into snother character code. A different character code used
as input can be translated into the code used internally, or the

code used internally by the MEMOREX system can be translated into
a different code for output.

Column 43 is used only when information contained in an input,
output, or update file is in a form which requires translation.
When file translation is specified for an update file, both the
input and the output portions of the file are translated.

The input and output characters described here are called
exter characters, while the characters used for processing
within the computer are referred to as internal characters.

In the Control Card and File Description Specifications Sheet, an
F is entered in column 43 to specify that files are to be
trenslated. The F indicates one or both of the following:

The external character code used in the input data must be
translated into an internal character form that can be used
by the program.

The output data must be produced in a character code
different from the code used by the programe.

File translation records must also be punched into cards to
specify the method of translation. All of the individual records
together then form a file translation table, which immediately

recedes the alternate collating sequence table’s beginning card
in the source deck sequence.
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The entries described below must be punched into a card for each
file translation record used in the table. If only certain files

are to be translated, each file must be individually named;

gqgever, a single entry will serve for the translation of all
iles.

Positions Description

1-6 If all input files, all output files,
and both the input and output portions
of all update files are to undergo
translation, *FILES must be entered.
The specifications beginning with
position 9-10 below are then entered.
All files will be translated according to
the translation specifications beginning
in position 9.

1-8 If only certain files are to be
translated, the filename of the specific
individual input, output, or update file
to be translated must be entered. Both
the input and the output portions of the
update file will be translated.
Specifications are then continued
for each file, begimning with positions
9-10 below.

9-10 The hexadecimal equivalent of the
external character is the character that
is to be translated from input data or
for output dsta.

11-12 The hexadecimal equivalent of the
internal character is the character
which internally represents the
external input or output character.

13-16, These groups of positions are used in
17-20, the same way as positions 9-12.

21-24, The first two positions of each group
etc. indicate the character to be translated

into the character named in the last
two positions of the group.

All tables for a single file must be kept together. The file

translation input records must be preceded by a record card with
**¥ punched into positions 1-3. The remaining positions of this
record may be used for comments. The file translation records
must directly follow the RPG II specifications in the source

program sequence.
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SUPPRESS SKIP TO CHANNEL 1 (Column 47)

Entry Description

Blank A normal skip to channel 1 on the
printer file is to be made.

S A skip to chammel 1 at the beginning of
RPG obgect program execution 1s
suppressed.

An entry in column 47 prevents printing from starting on a new
page so that forms can be printed in specific positions.

CROSS~-REFERENCE LIST (Column 52)

Entry Description

Blank No cross-reference listing is to be
printed.

X A cross-reference listing is to be
printed.

An X entered in column 52 causes cross-reference listings of
filenames, field nasmes, and indicators to be printed. The
filename and indicator listings include the line on which each
filename or indicator is defined and the statement that
references each of them. The field name cross-reference listing

includes the storage location and length of each field name, the
kind of data it contains %numerlc or alphanumerlc}, the line on

which it is defined, and the statement that references it.

CARRIAGE CONTROL TYPE (Column 53)

Entry Description

Blank Carriage control channel numbers are
used for spacing.

L Line numbers on a page are used instead
of carriage control channel numbers.,
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Il an L 1is specified in column 53 the line counter form should
s~<01iv only the first line and leneth of the form to be used. A
SEip sn601chat10n in the Output-Format Specifications Sheet
(uCCthn &) then refers to the line nunbers.

When an 1 is specified in column 53, the generated RPG prorran
Sinulates skips to a line. It gets its startine point by an
initial skip to channel 01, and assumes that chennel 01 is on

lire 06. All subsecuent spacing is then relative to that startine
vointe.

Leaving column 52 blank speeds up printing and causes spacine to
be roverned by carriage control taves. SKIP specifications in the

outnut—format sheet refer to carriage control channels when the
column is left blank.

SGURCE SLQUENCE CHECK (Column 54)

Entry Description

Blank A full sequence check is to be
performed.

N No sequence check is to be performed.

I no entry is made in column 54, columns 1-5 are to be checked
for sequence. An N entered in column 54 indicates that columns
1-% are nct to be checked for sequence.

IGHNORE ARITHMETIC OVERFLOW (Column 55)

Entry Description
Blank Arithmetic overflow is to be indicated.
I Arithmetic overflow is to be igmored by

the compiler.

if an I is cntered in column 5% the compiler ignores any
arithmetic overflow which may result from calculations and
processing  continues. If column 5% is left blank the compiler
issues a nessace to the console indicatine on which line the
overflow occurred before processing continuves.
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PROGRAM IDENTIFICATION (Columns 75-80)

Entry Description
Blank A program identification of
RPCOBJ is assumed.
Valid RPG The program identific tion should be
11 name a unique name for thé object program.

No special characters may be used in the prosram identification.
The first character of the name camnot be one of the following
| cheracters: # % or @ it must be a character from A to Z. The
remainine characters can be any combination of alphabetic and
numeric characters. The program identification can be one to six
characters lons. Blanks cannot appear between the characters.
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SECTION 3. FILE DESCRIPTION SPECIFICATIONS

A Tfile is a collection of related records treated as a single
unit. The records within a file are similar in purpose, form and
content.

Iile description information is required for every file used by a
rrorram. This information is entered on the RPG II Control Card
and File Description Specifications Sheet (Fipure *~1). A sinrle
line is sufficient for describine each file, and a maximum of 20
file description record lines is permitted for each prosram in a
rartition whose size is 10K or larrer. In 2 partition smaller
than 10K, a maximum of 10 files is allowed. :
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Figure 3-1. RPG II Control

Specifications

Card and File Descrintion
Sheet.

ITYPES OF FILES

RPG 1T uses

five types of files: input, output, update, display,
and combined. '
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INPUT FILES

Input files contain records which provide a program’s source of
data. An input file description in a program indicates that
records are to be read from that file. All input files excert
table files and record address files (see "File Designations" in
this section) reouire additional description on the Input
Specifications Sheet (Section 6). Table files and record address
files require further description on the Extension Specifications
Sheet (Section 4).

OUTPUT FILES

Output files comprise the records that a program writes, punches
or prints. All output files except table and array output files
require further description on the Output-Format Specifications
Sheet (Section 8). See "File Designations" in this section for
additional discussion of table and array files.

UPDATE ITLES

Update files are disc files from which a program reads a record,
updates its fields, and rewrites the record in the location from
which it was read. Update files require additional description on
both the Input Specifications Sheet (Section 6) and the
Output-Format Specifications Sheet (Section 8).

DISPLAY FILES

Display files are composed of information gathered from various
fields used by a program. To print a field or record directly
from storage, and to key data into a field or record in storage,
the DSPLY operation code must be entered on the Calculation
Specifications Sheet (Section 7). The only device that can Ye
associated with a display file is a console (printer keyboard).
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COMBINED FILES

A combined file comprises an input and an output file. A prosram
reads records from a combined file and simultaneously punches
outrut data into the records via the 8025 Card Reader/Punch. The
resulting single file contains both input and outrut data.
Combined files require additional description on both the Invut
and the Output-Format Specifications sheets (Sections 6 and &,
respectively).

FILE DESIGNATIONS

Six designations are used in RPG II to describe input, outnut,
and update files still further: primary, secondary, chained,
demand, record address, and table and array.

PRIMARY FILES

The primary file is the main file from which a program reads
records. The program uses the primary file duringe multifile
processing to control the order in which records are selected. A
primary file can be an input or update file, but one and only one
primary file is required for every program.

SECONDARY  FILES

All files involved in multifile processing except the rrimary
file are secondary files. Secondary files are processed in the
order in which they are entered on the TFile Description
Specifications Sheet, and can be input or update files.

CHAINED FILES

A chained file is a disc file that is read randomly or loaded
directly via the CHAIN operation code (Section 7). A chained file
can be read or written during detail calculations time or total
calculations time (see Figure 1-4). A maximum of 15 chained
and/or demand files is permitted in each program.
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DEMAND FILES

Demand files can be input or update files, and can only be -
processed sequentially. The RFAD operation code must be used on
the Calculation Specifications Sheet (Section 7) in order to read

from a demand file. A maximum of 15 demand and/or chained files
per program is allowed.

RECORD ADDRESS FILES

A record address file is an input file that indicates which
records are to be read from a disc file, and the order_in which
those records are to be read. Only one record address file can be
used in a program.

Record address files contain either relative record numbers_ in
binary format, or record key limits. Those files with record key
limits can be disc or card files, or can be entered via the
console. They are used with indexed files only (see "File
Organization" in this section).

Record address files that contain binary relative record numbers
can only be disc files and can be used only with relative files
(see "File Organization” in this section).

ADDROUT files are a special type of record address file, since
they are produced by the disc sort utility program, rather than
by the RPG II source or object program. Execution of the disc
sort utility program is controlled by the operating system.

TABLE OR ARRAY FILES

A table or array file is a sequential input file containine table
or array entries. Only pre-execution time tables or arrays need
be described on the File Description Specifications Sheet.

Pre-execution time table or array entries are read into the
program immediately before yprogram execution and are described on
both the File Description Specifications Sheet and the Extension
Specifications Sheet (Section 4). Table and array files are not
involved in record selection and processing, since they are used
only as a means of supplying entries for tables or arrays used hy
the, program. When table or array files are read at pre-execution
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time, the program reads all the entries from the table or array
files before it begins record processing.

Compile time table or_ array entries are read into the program
during compilation, and are described only on the Extension
Specifications Sheet (Section 4).

A table or array output file is defined as a2 normal output file

and requires no special entry in the File Description
Specifications Sheet.

FILE ORGANIZATION

File organization is determined by the arrangement of the records
within the file. The three types of file organization are indexed
files, relative files, and sequential files.

INDEXED FILES

Indexed files zre disc files whose record locations are kept in a
separate portion of the file called an index. The index contains
a record key for each record, as well as the record’s location.
The record key contains the information found in the key field of
a record and is used to identify the individual record in the
indexed file. Indexed files must contain fixed-length records,
and must be loaded in ascending record key sequence.

RELATIVE FILES

Relative files are disc files whose records are directly called
by number, rather than by the sequence in which they were loaded.
EFach record 1is assigned a specific place within the file and a
relative record number which identifies its position in the file
in relation to the other records. Before a relative file is
loaded, the disc is automatically cleared to blanks.
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SEQUENTIAL FILES

A sequential file may be assigned to any device. All files_that
are not assigned to disc must be sequential files. In a
sequential file, records are ordered in the same sequence in
which they are put into the file. The first record read always
occupies the first record position, the second one read occupies
the second record position, and sO on.

CODING INSIRUCTIONS

Detailed descriptions of the file description entries to be coded
on the specifications sheet are defined below.

PAGE NUMBER (Columns 1-2)

Entry Description
01-99 Specifications sheets are numbered
sequentially.

More than one of each type of specifications sheet may be used in
the course of codinﬁethe source program. To keep the sheets in
the proper order, t coded File Description Specifications
Sheets must be grouped together sequentially and arranged with
the other specifications sheets in the following order:

Control Card and File Description
Extension and Line Counter

Input

Calculation

Output-Format

The specifications sheets should then be numbered in ascending
seguence.
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LINE NUMBER (Columns 3-5)

Entry Description
Any number Line numbers are assiened in

ascending sequence.

Line numbers are preprinted in columns 3-4 of the specifications
sheet for the programmer’s convenience. The unnumbered lines
below the preprinted numbers can be used for additional lines or
to insert a 1line between completed lines. Column 5 can also be
used to this end. The line numbers assigned need not be
consecutive, but they must be in ascending order.

TYPF OF FORM (Column 6)

Entry Description

F F identifies the file description
specifications to the compiler.

- FILENAME (Columns 7-14)

~ Entry Description
1-8 : The name of the file being described

characters is entered.

A unique name must be assigned to every file the profFram uses
except compile time table and array files, which are described in
the Extension Specifications Sheet (Section 4). If the filename
is left blank, an error occurs.

The filename must be a valid RPG II name; it may be the same as a
field name. A valid filename consists of one to eight characters.
The first character must be alphabetic; the remaining characters
can be any combination of alphabetic and numeric characters.
oSpecial characters are not permitted. Blanks cannot appear
between characters in the name.
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Pre—execution time table and array filenames are entered on the
File Description Specifications  Sheet. More than one
pre—execution time table or array filename can e entered for the
same device (see columns 40-46 in this section).

TYPE OF FILE (Column 15)

Entry Description

I An input file is to be used.
o An output file is to be used.
U An update file is to be used.
C A combined file is to be used.
D A display file is to be used.

The entry in column 15 identifies the way in which the file is to
be used by the program. If the type of file entry is left blank,
it is considered an error.

Of the four types of files that can be identified, all but the
disylay file require additional entries on other types of
specifications sheets. Input files (except record address and
table files) require other entries on the Input Specifications
Sheet (Section 6). Record address and tables files used as input
files must be identified on the Extension Specifications Sheet
(Section 4) as well as the TFile Description Specifications Sheet.

Qutput files, except table and array files used as output files,
require additional description on the Output-Format
Specifications Sheet (Section 8). Table and array files used as
output files are described on the File Description Specifications
Sheet and the Extension Specifications Sheet.

| Update and combined files require additional entries on both the
Input and the Outpui-Format Specifications Sheets.
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DESIGNATION (Column 16)

IEntry Description

Blank A display file or output file (except
a chained output file) is to be
used.

P A primary file is to be used.

S A secondary file is to be used.

C A chained file is to be used.

R A record address file is to be used.

T A pre—-execution time table or array

- file is to be used.
D A demand file is to be used.

The file designation entry in column 16 is a one-character code
which further identifies a file by indicating its specific use by
the program.

Primary and secondary files involve record selection in multifile

processing. For detailed information on primary and secondary
file processing, see "Multifile Processing" in Section 6.

END-OF-FILE CODE (Column 17)

Entry Description

Blank The program can end before all the
records from the file have been
processed.

E The program cannot end until all
records from the file have been
processed.

The end-of-file code applies only to input and update files
designated as primary, secondary, or record address files for
nultiprocessing. When column 17 is left blank for all of the
files described, every record from every file must be processed
before the program terminates.
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When matching records are being processed with an E specified for
the primary file, the job ends only after the System has
processed all secondary records that match the last primary
record, or after it has encountered the first secondary record
without a match field.

SBQUENCE (Column 18)

Entry Description

Blank Sequence checking is not to be
performed.

A Sequence checking is to be performed;
the file records are in ascending
OI‘deI' L]

D Sequence checking is to be performed;
thg file records are in descending
order.

The sequence entry is used to indicate whether or not the program
is to check the sequence of the records. The entry applies to all
update files, and to all input files except chained, demand,
record address, table, and arrsy files, for which it is left
blank. Column 18 is left blank for output and display files.

Sequence checking is required when match fields are used in the
file records (see Section 6, “Match Fields"). An entry in the
sequence field must be further described in columns 61-62 of the
Input Specifications Sheet (Section 6) via an entry identifying
the match fields which contain the sequence information.

FILE FORMAT (Column 19)

Entry Description

F The records in the file are
fixed-length.

Vv The records in the file are

variable-length.
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Records 1in an indexed file must be fixed-lensth; i.e., all the
records in an indexed file must be the same lensth. Tave and
non-indexed disc files may contain records of variable lensths.
Either I or V must be specified in the file format entry; if it
is left blank, a warning message is issued and F is assumed.

LENGTH OF BLOCK (Columns 20-23)
Entry Description

Blank The compiler calculates the block
length from the record length and the
file device. If the device is disc
or tape and the record length is 256
or less, the compiler groups as many
records as possible into a block whose
size does not exceed 256 (see Appendix D).

1-4096 The length of a block of records is entered.
For all devices except disc or tape, the
length entered must be the same as the lencth
of a record (columns 24-27). TFor disc or
tape, the length entered may be the record
length or a multiple of the record lensth
+ 4. If the block lensth entered is the
same as the record length, an optimum
block size is calculated for disc or tape
(see above). If records are variable-length,
the only restriction is that the LENGTH OF
BLOCK entry must be greater than or equal to
the LENGTH OF RECORD entry.

RPG JII allows block lengths for fixed-lensth records eaual to the
lensth of a record or a multiple of its length plus 4. Leral
block 1lensths are governed by the type of device assirned to the
file. When the entry is being specified for variable-lenrth
records, the block lensth need not be a multiple of the record
length; the maximum block length is entered instead.

All disc and tape records, whether fixed-lenrth or
variable~format, are stored in cormmon stored data format: a
four-byte header precedes each lorical record. Thus if a record
length were 100, unblocked, the block length would be 1043 and if
a fixed-length record had a lencth of 50, blocked 4, the block
lensth would be 216.

The ©block 1length actually assumed by the compiler may be
different from the block lensth specified because of the extra
characters needed for carriage control and spooling control. See
Appendix D for more information about assumed block lengths.
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zntries mnust ve righb—justified to end in column 23, and leadine
zeros are not required. When the block length is the same as the
length of one record, the field may be left blank.

LENGTH OF RECORD (Columns 24-27)
Entry Description

1-4096 Fither the number of characters in a sinrle
fixed-length record, or the maximum record
length for variable-lensth records is
specified.

Columns 24-27 are used to indicate the length of the records in
the file. The maximum record lensth allowed and the size of the
inPut/outrut area assimmed depend on the tgﬁe of device assisrmed
to the file. If the entry is left blank an error occurs. If
variable-len~th records are specified in update files, they need
not be the same lencth after updating occurs as they were rrior
to uvdatin-. The records cannot exceed the maximum record lensth
specified, however, after they are updated. (See Appendix D for
information about assumed record lengths.)

PROCESSING MODE (Column 28)

Entry Description

Flank The vrocessing mode is either sequential
by key, or consecutive.

L The processing mode is sequential within
limits.

=~

The processing mode is one of the followines

Random by relative record number
Random by key

By ADDROUT file

Direct file load

The processine mode entry indicates the method by which records
are to be read from the file, or that a direct file load (random
lond) is to take place. For disc files specified as rrimary,
secondary, or chaired files, the methods possible depend upon the
tyre of file oreanization (Figure 3-2). For the other types of
files, consecutive vprocessings is the only possible method.
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PRIMARY AND SEOCONIARY FILE PROCESSING

Organization Possible Methods
Sequential Consecutively.
Relative ; . Bognsecuti:vrnegie.
Indexed Te Seguentially

keye.

2. Sequentially B{thin limits.

3. Randomly key (via record
address file or chaining).

CHAINED FILE PROCESSING
Organization Possible Methods
Relative Randomly by relative record number.
Indexed | Randomly by key.

Figure 3-2. Possible Disc File Record Retrieval Methods.

LENGTH OF KEY FIELD OR RECORD ADDRESS FIELD (Columms 29~30)

Entry Description
1-99 Specifies the 1 h of the record

in indexed files or in record
address files that contain either
rendom keys or limits.

4 Sbﬁciﬁes the length of the ADDROUT
file record.

This entry applies only to indexed disc files and record address
files. If these files are used and the entry in columns 29-30 is
left blank, an error occurs.

The meximum length allowed for key fields in indexed file records
is 99 characters. All the key fields in indexed file records must
be the same length. A length of four is required for records in
an ADDROUT file. The leading zero mey be omitted, however the
entry must be right-justified to end in column 30.
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RECORD ADDRESS TYPE (Column 31)

Entry

Description

One of the following is to occur:

Records are to be read consecutively;
or a sequential or relative file is to ve
loaded; or relative record numbers are to
be used in processing relative files.

Alphanumeric record keys are to be used in
processing indexed files.

The file is an ADDROUT file, or an
ADDROUT File is to be used to
process the file.

An entry is specified in column 31 only for indexed and ADDROUT
files. No entry is required for the other file types.

FILE ORGANIZATION (Column 32)

Entry
Blank

Description

A sequential or relative file is to be
processed. One input/output area is
to be used for the file.

An indexed file is to be processed.'
An ADDROUT file is to be processed.

A sequential file or relative file is to
be processed. Two input/output areas
are to be used for the file. (The

digit 2 is preferred, since a maximum

of two input/output areas is

permitted.)

The file organization entry can be used td identify the

organization of
ADDROUT files;
areas are to be us

all files except ADDROUT files; to identify
or to indicate whether one or two input/output
ed for sequential files or relative files.
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OVERFIOW INDICATOR (Columns 33-34)

Entry Description

Blank No overflow indicator is to be used.:

CrA-CG, The specified overflow indicator is to

ov be used to condition records in the
file,

Overflow indicators are used for output files assigned to the
printer to indicate that records to be printed in the file are
being conditioned. Overflow indicators used in a program must be
unique for each output [ile assigned to the printer. Only one
overflow indicator can be assigned to a file.

Overflow indicators camnnot bLe assigned to a console file. The
nay be turned on and off by the operation codes SETOL and SETQF
(see Section 7, “Operation Codes") when they are used to
condition overilow printing. Spacing past the overflow line
causes the overflow indicator to turn on. Skipping past the
overflow line to any line on the new page does not turn the
overflow indicator on. A skip to a new page specified on a line
not conditioned by an overflow indicator causes the overflow
indicator to turn off.

Overflow printing with the EXCPT operation code (see Section 7,
"Operation Codes") involves certain rules:

Overflow indicators cannot condition an exception line, but
they can condition fields within an exception record.

sing the EXCPI operation code with the E in column 15 of

the COutput-lFormat Specifications Sheet (Section &) causes
the 1ields to be printed while the calculations are being
performed; normally they are printed afterwards. Only the
fields identified by an E in column 15 are printed at that
time.

Even though the specified fields are printed during
calculations, they still have the same effect on the
overflow routines as all other lines.
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STARTING LOCATION OF KEY FIFLD (Colurns %5-3)

Entry Description
1-4096 Indicates the record position in which

the key field begins.

An entr in columns 35-3& is required only for indexed disc
files. %f an entry is not made for an indexed file, an error
occurs. The entry must end in column Z8. Teading zeros are not
required.

The key field of a record is used in the index portion of the

file and contains information that identifies the record. The key

field in all of the records in a file must be in the same
location.

FXTENSION CODE (Column 39)

Entry Description

E Fxtension specifications further
“escribe the file.

L Line counter specifications further
describe the file.

‘he extension code in column %9 is used for all record address
rfiles, for all table and array files to be read during prograr
execution, and for output files assigned to the printer which
have a line counter associated with them. The column is left
blank for all other files.

The TIxtension Specifications Sheet must be used qto 1give
s.dditional information about table, array, and record¢ adcress

files. The Line Counter Specifications Sheet should be used to
give additional information about print files which mey be

assigned to disc or tape.

If  the column is left blank for table, array, or recorc adcress
files, a warning message is issued and an error ocCurs.
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DEVICE (Columns 40-46)

Entry
DISC
PUNCH
TAPE
READ
CONSOLE
PRINTER

Description

' Specifies the disc unit.
Specifies the card punch.
Specifies magnetic tape.
Specifies the card reader.
Specifies the console keyboard.
Specifies the printer.

17

The entry in columns 40-46 identifies the input/output device to
be used for the file being described. The device used depends
upon the form of the records, as illustrated in Figure 3-3.

Entries must be left-justified to begin in column

entry is left blank, an error occurs.

« If the
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FILE FORM DEVICE ENTRY
Primary or Secondary Cards READ
Input Files Tape TAPE
Disc DISC
Keyed in by Operator |OONSOLE
Record Address Files Cards READ
Containing Record-Key Tape TAPE
Limits Disc DISC
Keyed in by Operator |CONSOLE
ADDROUT File Disc DISC
Table Files Cards READ
Tape TAPE
Disc DISC
Keyed in by Operator |CONSOLE
Chained Input Iiles Disc DISC
Update Files (Primary Disc DISC
Secondary, or Chained}
Output Files Cards PUNCH
Tape TAPE
Disc DISC

Printed Pages

PRINTER or CONSOLE

Display Files

Printed Pages

CONSOLE

Figure 3-3.

Substitute Device Assignment

In addition to the

certain other device names
other systems. Figure >-4 lists

Devices Possible for Assignment to Files.

standard device names shown in Figure 3-3,
are allowed for compatibility with
the name of each of these devices

and the Memorex device that is used in its place, and indicates
whether or not the substitute devices issue warning messages.
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DEVICE MEMOREX SUBSTITUTE DEVICE WARNING MESSAGE
MFCM1
MFCM2 READ, if an I is specified in X

column 15 R D ]
CRP20 4

PUNCH, if an O is specified in X .

MFCU1 column 15
MFCU2

PRINTLF | PRINTER
PRINTUF | PRINTER
PRINTR2 | PRINTER
READO1 READ
DISK11F | DISC
PRINTKB | CONSOLE
INQIPT CONSOLE
PUNCH20 | PUNCH
PUNCH42 | PUNCH
DISK DISC

Figure 3-4. Substitute Devices Assigned to Files.

Special Device Support

Special inpat/output devices may be used with RPG II by providing
a link to a user-written routine that enables data to be
transferred for the special device.

The files read and written are called special files and are
designated as such 2{ entering the word SPECIAL in columns 40-46.
Special files can only be processed consecutively.
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Special files require specific entries in all the columns of the
File Description Specifications Sheet, and special entries for
the specizl device feature. The entries are listed below, with
asterisks denoting the special entries.

Columns Entry

-14 Valid RPG II filename.

15 I, 0, or U.

16 P, S, D, or blank.

17 Blank or E.

18 Blank, A, or D.

19 F.

20-23 Block length.

2427 Record length.

28-31 Blenk (mandatory).

32 Blank or 1-9 (dusl I/0 areas are
allowed).

3%=3G Rlank (mandatory).

*40-46 The word SPECIAL.

47-53 Blank (mandatory).

#5459 SUBRxx (x can be any alphabetic

character. This is the name
of the user-written routine
that performs data transfer).

60-70 Blank (mandatory).
T1-=-72 BRlank or Ul-U8.
3-14 Blank (mandatory).

See Appendix E for a discussion of special file linkage.
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HIGH-LEVEL DIRECTORY SIZE (Columns 47-52)

Entry Description
Blank No high-level directory is to be used.
1-99999 Specifies the number of bytes reserved for a

high-level directory.

An entry in columns 47-52 indicates the number of bytes to be
reserved for a high-level directory which is kept in memory
throughout the job, thereby increasing disc file access speed.
The entry must be right-justified; leading zeros are not
required. When no entry is made in columns 47-52, the high-level
directory is accessed anew each time it is needed.

The high-level directory contains a key and a block number which
corresponds to the index directory and is used with randomly
accessed disc files.

TAPE LABELS (Column 53%)

Entry Description
Blank Either no labels are to be used, or

the file is not a tape file.
Standard labels are to be used.
N . Non—~standard labels are to be used.
Column 53 1is wused for tape files to indicate the type of label

information on the tape. RPG II handles the processing of
standard labels.

INDEX BUFFER SIZE (Columns 60-65)

Entry Description
Blank No index buffer is to be used.
1-9999 The number of bytes reserved for

the index buffer is entered.
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The index tuffer entry applies only to indexed disc files. Un to
090C bytes can be specified for the index buffer. Entries must be

rirht-justified to end in column 65, however leading zeros are
not required.

An index ©Plock, which is read into the index buffer, is = tatle
which contains index keys and pointers +to the correspondine
records. An index buffer must be used for indexed files rrocessed
sequentially, but it is not required for indexed files processed
rancomly. If the entry is 1left ©blank for randomly nrrocessed
indexed files, the index buffer shares the area occupied by the

data buffer; thus the amount of time needed to process the file
is reduced.

FILF ADDITION (Column 66)

Entry Description

A New records are to be added to the
file.

Column 66 applies only to sequential, relative, and indexed disc
files. If the column is left blank, it is ifnored. Records added
L0 a seaquential file are added at the end of the file. Records
added to relative files must be within the file limits; the file
size cannot be extended. Records added to an indexed file can te
added to any part of the file, including the end, as lones as a
record is not already specified for that key. Records may only he
replaced by performing an update. Entries for the new records are
made in the index.

File addition cannot be specified for indexed files from which
records are read using the sequential-within-limits method. New
records may be added to a relative file by specifyine the file as
an update file processed consecutively, or by the CHAIN operation
code (see Section T, "Operation Codes"s. ’

TAYE REWIND (Column 70)

Entry Description
Blank Rewind only is to occur.
N No rewind is to take place.

U Rewind and unload are to occur.



SECTION 3 PAGE 23

This entry defines the rewind action to be taken on tape files
when the end-of-file comdition occurs (see column 17).

FILE OONDITION (Columns T71-72)

Entry Description

Blank The file is not conditioned by an
external indicator.

U1-U8 The file is conditioned by the

specified external indicator.

Columns T71-72 apply to primary and secondary input files
(excluding table Plgput files), upgate files, and outpugufiles. A
record address file may be conditioned by an external indicator
if its associated primary or secondary file is conditioned either
by the same indicator or by no indicator.

External indicators are set by using a parameter on the MRX/0S
Control Language statement for execution of the object program. A
file conditioned by an external indicator is used only when the
indicator is on. When the indicator is off, the file is treated
as though the end-of-file condition had been reached; no records
can be read from or written in the file.

In addition to their use as file conditioning indicators,
external indicators may be used as field record relation

indicators (see Section 6, columns 63-64), and to condition
calculation or output operations. See Section 7, "Indicator
Setting Operations,® and Appendix B, Tebles B2 and B3, for
indicator summaries.)

PROGRAM IDENTIFICATION (Columns 75-80)

Entry : Description

These columns may be used for programmer
characters comentse.

The program identification field of all cards following the
control card mey contain any characters, including blanks. The
colunns may be used for programmer comments, if desired.
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SECTION 4. EXTENSION SPECIFICATIONS

Ixtension specifications are required to complete the description
of record address files (see Section 3, "File Designatiors"),
tables, and arrays. Every table and array used by thke ot ject
program must be described on the RFC IT Fxtension and Line
Counter Sgecifications Sheet (Figure 4-1). A maximum of 60 table
and array descriptions and one record address file description is
allowed for each vprogram in a partitior whose size is K or
larger. In an 8K partition 12 tables/arrays, minus the rumber of
f'iles used, may bc defined.

MEMOREX RPG Il Specifications e et Ot Pase__ot

Goe| | 1 | | | e
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- ALTERNATING TABLE OR anas [v_
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Figure 4-1. RPC II Extension and Line Counter
Specifications Sheet.

TABLES AND AKRAYS

Iables and_  arrays are groups of data items arrsnged
systematically for ready refereénce. Fach item in a table or array
must be of the same data type (alphanumeric or numeric) and have
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the same field 1length and number of decimal positions as every
other item in the table or array.

Tables and arrays may be searched for the presence of sgecific
items using the KUP operation (see "Lookup gperatlons," Section
7), ané they may be used in calculations and output.

Tobles are searched one item at a time (unless they are in
sequence and the birary search option is used—see Section 2,
column 34) until an item is found that matches a certain
identifier. That ibem is then madce available for use in
calculations. Arrays may also be searched¢ for a given item, but
the item is not automatically made available for calculations. A
specific array item may be referenced, however, by its lccation
in the array relative to the first item. This kind of relative
ref'erencing 1is called indexing. Indexing may not be used with
tables.

When a table name is used as one of the operands in a calculation
specifications line (Section i), the item most recently found in
a 1OKUP operation on the table is to be used in the calculation,
Specifications for which an array nawe is an operand usually use
a1l of the array items sequentially in the same operaticn. Iror
instance, a number may be added to every item in & numeric array
by using only one specilications line (see "Table and Array
Reference! in  this section). A single array item must be
referenced by the array nome followed by a comea and the index of
the item. The index may be an actual number or the name of a
positive numeric fizld with zero decimal positions, and it nay
never have a velue less than 1.

TAELE AND ARRAY HAMES

fach table and array used in the program must be given a name
from one to six characters long. #o Lwo tables or arrays may be
civen the same name, since the names assigned in the extension
specifications are used Lhroughout the program. tach table name
must be at least three characters long and begin with the letters
TAL. Array names cannot begin with the letters TAL; they must be
assigned other identifying, characters. Any name assigned in
columns 27-3%2 which does not begin with TAB is considered an
array rname.

1
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TABLE AND ARRAY TYPES

Tables and arrays described in the extension specifications can
be loaded at one of three different times: campilation time,
pre—execution time, or execution time. These loading times
separate the tables and arrays into three corresponding types.

Compile Time Tables and Arrays

Compile time tables and arrays are loaded at compilation time and
compiled along with the source program. They become a permanent
part of the resulting object program. To effect a permanent
change to a compile time table or array, the source program must
be recompiled with the revised table or array.

Pre-bxecution Time Tables and Arrays

Pre-execution time tables and arrays are loaded with the object

program before any of the non-table or non-array input files are

read, calculations are done, or output functions are performed.

ghe. load must be completed before actual program execution
egins.

Execution Time Arrays

Execution time arrays are loaded after program execution begins,
Loading is accomplished when the arrays are read in as input data
as described on input specifications forms (Section 6), or when
they are created during calculations in the program.

ADDITIONAL TABLE AND ARRAY TYPE DESCRIPTION

Tables and arrays can be further described as short, full, or
related. '
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Short Tables and Arrays

Short tables and arrays are those in which not all of the entries
contain data. Each short table or array must contain at least one
item. In numeric tables and arrays, the unused items are filled
with zeros. In slphanumeric tables and arrays, the unused items
are filled with blanks. Items can be added or repleced during
execution time by reading them in from input records or creating
them through calculation operations.

Full Tables and Arrays

Full tables =and arrays are those in which all possible items
contain data. The table or array is full, and nothing more can be
added to it.

Related Tables or Arrays

Related tables or arrays are tables or arrays that are used
together. FEach item in the first table or array is associated
with 2 corresponding item in the second table or array which
gives additional information. Although all items within one table
or array must have the same characteristics, corresponding items
in related tables or arrays may have different characteristics
from their counterparts. Related tables and arrays should have
the ssme mumber of entries. Care should be takea if they do not,
since a IOKUP search stops at the end of the saorter table (see
Section 7, “Operation Codes").

TABLE AND ARRAY INPUT RECORD CREATION

Input records for compile time and pre—execution time tables and
arrays must follow certain rules:

The first table or array item entered on each record must
begin in the first position of the record.

Two items may not be separated by spaces on a record unless
the spaces are part of one of the items.

It is not necessary for the entire record to be filled with
items, but an item must be placed in the first position., The

remainder of the record may be composed of blanks or
comnents.
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All records for a table or array, except the last record,
must contain the same number of items.

An item cannot extend from one record onto the next one. The
entire item must be on a single record.

Related tables or arrays can be described either separately
or in alternating format, where the corresponding items are
described on the input record as a single table or array
entry. Each alternating table or array item is entered
immediately following the item of the table or array to
which it corresponds. The combined item lengths of two
tables or arrays described in alternating format must
therefore be less than the maximum record length for the

device being used. Tables may not alternate with arrays, or
vice versa.

TABLE AND ARRAY LOADING

Tables and arrays can be loaded at_ compilation time,
pre-execution time, or execution time. The rules for loading them

vary according to the time at which they are loaded.

Compilation Time

Tables and_ arrays that are 1loaded at compilation time are
compiled along with the RPG II source program, and they become a

part of that program. Compile time table or array records are

loaded immediately following the source program. Each table or
array must be separated by a record with ** in positions 1 and 2.
Since these characters are treated as delimiters, they cannot be
entered in the first two positions of a data record. The last
compile time table or array must be followed by an ending record

with /* in positions 1 and 2 (see Figure 1-2 for source deck

arrangement and delimiters). Comgile time tables and arrays must
be 1loaded 1in the same order as they are described on the RPG II

Extension Specifications Sheet.

A compile time table or array deécription must have an entry in
columns 33-35 (number of items on each record) of the Extension

Specifications Sheet. It must not have a “from" filename entry in
columns 11-18 or a packed/binary entry in column 43 or 55.
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Pre-Execution Time

Pre—execution time tables and arrays do not become part of the
source program but are used like any other data file by the
object program. Pre-execution time tables or arrays are loaded
prior to any other processing. An ending card containing /* in
columns 1 and 2 must follow every pre—execution time table or
array unless two or more tables or arrays are loaded from the
same device. In this case, each taktle or array except the last is
followed Ly a card with ** in the first two columns. The last
table or array is terminated by /*. Takles and arrays loaded from
the same device must be loaded in the same order as they are
described on the RPG II Extension Specifications Sheet. When
errors are encountered during 1loading, additional information
about each error is displayed on the console, provided the
console has been defined as the log device.

A pre-execution time table or array description must have a
nfrom" filename entry in columns 11-18 and a number of items on
each record entry in columns 33-35. Packed or binary field
entries may be made in columns 43 and 55 if they are appropriate
for the device.

Execution Time

Execution time arrays may be_ loaded from inggt records or by
instructions coded on the Calculation Specifications Sheet.
Tables may not be defined as execution time tables.

An executicn time array description cannot have a "from" filename
entry in columns 11-18, a "to" filename entry in columns 19-26,

or a number of items for each record entry in columns 33-35 of
the Extension Specifications Sheet.

Execution time arrays that are loaded from data in input records
must be fully described on the Input Specifications Sheet, as
well as on the Extension Specifications Sheet. When execution
time array data is to be_read in packed or binary format, an
entry must be made in column 43 of the Input Specifications
Sheet. The field location columns of that sheet (columns 44-51)
are then used to describe the record positions the array data
occupies in the packed or binary format. Columns 40-42 of the
Extension Specifications Sheet are used to define the unpacked
decimal length of each array item.

Input specifications may be coded in several different ways. The
coding method that is selected depends on the number of input
records needed to load the array and the location of the array
items on each record. Array information that occupies consecutive
positions in a single record can be defined and loaded using a
single input specifications line. Array items that are scattered
through one or more records must be defined and loacded one or



SECTION 4 PAGE 7

more at a time. A specifications line may specify several array
items with or without an index. If no index is specified, the
items are put at the beginning of the array. If an index is
specified, the items are put in starting at the Place indicated
by the index.

When array information is contained in two or more input records

the data® in the first record may be defined in the inpul
specifications using either of the two methods stated above.
Subsequent array items from the other records should be defined
individually. Variable indexes and/or record identifying
indicators should be used to avoid overlaying the data from one
record with the data from a later record.

Since an RPG II object program processes only one record at a
time, the entire array cannot be processed until all records
containing array information have been read and all the
information has been moved into the array <fields., For this
reason, it is sometimes necessary to suEggess calculation and
output operations until the entire array been read into the
system. This can be done using control level indicators (see
Section 6).

The input field specifications for describing and loading an
array from a single input record are as follows: ‘

I is entered in calumn 6.
Columns 7 through 42 are left blank.

Column 43 contains a P for ¥acked decimal record format, B
for binary format, or blanks for unpacked decimal format.

The field location of either an entire array of consecutive
items or an individual item of the array is entered in
columns 44-51. The beginning location is entered in columns
44~47 and the ending location is entered in columns 48-51.

Column' 52 may be left blank. If a decimal position is
entered, it must be identical to the decimal Positions entry
in the Extension Specifications Sheet.

The name of the array is entered in columns 53-58. The name
must agree with “the entry @made in “the Extension
Specifications Sheet. The array name and index must be used
for each item when individual items are being defined.

Colunns 59-62 are lef't blank.
The field record relation indicator is entered in columns
63-64 in accordance with the rules supplied for field record
relation entries in Section 6.

Columns 65-74 are left blank.
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TABLE AND ARRAY CHANGES

Wwhen =z table or array nam€ is used as the result field in an
arithmetic or move operation (see Section 7, "Operation Codes"),
the table or array items may be changed during the execution of
the object program. Additionally, any type of table or array
(compile time, pre-execution time, or execution time) can be
added to or changed using the Input Specifications Sheet or
Calculation Specifications Sheet. Table and array changes are
only in effect until execution of the object program is
completed. The table or array reverts to its original entries
when the program is next executed.

Changes can be made permanent only if the original data is
changed. Changes made during program execution can be made
permanent by writing or punching them out and using the new
records, rather than the original records, in the table or array
input file.

TABLE AND ARRAY REFERENCE

Either an entire array or an individual item in an array can be
referenced using calculation specifications. The array name may
be used without an index with the following operations:

ALD MHHZO MOVE SuB

DEBUG MHLZO MOVEL XFOOT
DI MLHZ0 MULT Z—-ADD
LCKUP MLLZO SQRT Z~5SUB

Except hen _the are used for the XFQOT and LOKUP o tions
factor ¥ and Shctor 2 camnot contain array names bnloss thé

result field also contains an array name (see Section 7, columns
18-27, 33-42, and 43-48).

Several operation codes can be used only with an individual item,
rather than an array name alone:

BITOF DSPLY
BITON TESTB
COMP TESTZ

The array name, including the comma and index, must fit in the
factor or result field in which it is used.
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When array nsmes are used without an index in calculations, the
following rules apply:

Whenever the factors and the result field are arrays with
the same rnumber of items, the operation is performed

sequentially. The first item from every array is used first,
then the second item, and so forth, until all items in the
arrays have been processed. If the arrays do not have the
same number of entries, the operation ends when the last
item of the array with the fewest items has been processed.

Whenever one of the factors is a field or constant, and the
other factor and the result field are both arrays, the
operation is performed until every item in the shorter array
‘has been used. The same field or constant is used in all of
the operations.

Since multiple operations are being rerformed, resulting
indicators (columns 54-59) camnot be used except for the
XFOOT and ILOKUP operations.

When a table name is used in calculations., the operation is
usually performed using only the table item last found in & IOKUP
operation. The item is treated as any other single item would be.
Only the IOKUP and XFOOT operation codes can reference all of the
items in a table at one time.

TABLE AND ARRAY OUTPUT

When the last record indicator (LR) is on, entire tables and
arrays, except for execution time arrays, can be written or
punched out at the end of the job under automatic control of RPG
II. Execution time arrays camnot be written or punched out at
end—-of-job wunder RPG II control. To indicate that a table or
array 1s to be output, the name of the output file to be used is
specified in columns 19-26 of the Extension Specifications Sheet.
This causes the program to write out the entire table or array
with all changes included. The Output-Format Specifications Sheet
(Section 8) is wused in conjunction with the Extension
Specifications Sheet when tables and arrays are to be written out
in a format different from the one in which they were read in. If
execution time arrays need to be written out, the output-format
specifications can be used to do so.
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To indicate that an entire table or array is to be written on a
single output record, the table or array is described on the
Output-Format Specifications Sheet along with any other fields
for the record. Columns 32-37 of the output specitications must
contain the same table or array naie as the one used on the
Fxtension Specifications Sheet, and columns 40-43 must contain
the record position where the last field of the array is to end.

If an output record is to contain only certain items from a table
or array, the litems are described on the output sheet in the same
way as normal fields, either by an array name with an index or by
a table name used as the field nanme. Table names on the
Output—Format Specifications Sheets cause the last found table
entry to be written out instead of the entire table.

When an entire array is to  be edited, any editing specified
applies equally to items in the array. If differing editing
requirements exist for individual items, these items must be
referenced individually. (See Section &, uFdited Fields," for
more information on editing.)

When an edit code or edit word is specified on the output sheet
for an entire array, edited array items are separated by two
blanks each (see Section 8, "Hdited Fields").

TABLE AND ARRAY DESCRIPTION

One extension specifications line is used for each table or array
to be defined. The columns in which entries should be made depend
upon whether a single table or array or alternating tables or
arrays are to be loaded, and the loading time (compilation,
pre—execution, Or execution). When only one table or array is

bein%e.described columns 11-45 are used. When tables or arrays
are ing described in alternating format, columns 11=45 are used

for the first table or array and columns 46-57 of the same line
are used for the second.

Compile time tables or arrays are described in columns 27-45.
Pre—execution time tables and arrays are described in columns
12-18 and 27-45. Execution time arrays are described only in
columns 27-32 and 36-45.

Compile time and pre-execution time arrays can include entries in
oolumns 19-26 ("to" filename) if the table or array described is
to be written or punched at the end of the job, and in columns
46-57 to describe an alternating table or array. Execution time
arrays cannot have  "to" filename and alternating array
specifications.
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Tables and arrays may be specified on the extension sheet in any
sequence; however, the sequence in which they are specified
determines the order in which they will be loaded. Compilation
time and pre-execution time tables and arrays can be mixed.

CODING INSTRUCTIQNS

Detailed descriptions of the extension entries to be coded on the
specifications sheet are defined below. Extension specifications
are used to complete the description of record address files as
well as to describe tables and array. Columns 7-80 may be used
for comments (see Section 3, columns 7-14).

PAGE NUMBER (Columns 1-2)

Entry Description
01-99 Specifications sheets are numbered
sequentially.

More than one of each type of specifications sheet may be used in
the course of coding the source program. To keep the sheets in
the proper order, the coded Extension Specifications Sheets must
be grouped together sequentially and arranged with the other
specifications sheets in the following order:

Control Card and File Description
Extension and Line Counter

Input

Calculation

Output-Format

The specifications sheets should then be numbered in ascending
sequence.
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LINE NUMBER (Columns 3-5)

Intry Description
Any number Line numbers are assigned in

ascending sequence.

Line numbers are preprinted in columns 3-4 of the specifications
sheet for the programmer’s convenience., The unnunbered lines
below the preprinted numbers can be used for additionel lines or
to insert a line between two completed lines. Column 5 can also
be used to this end. The 1line rmumbers assigned need not be
consecutive, but they must be in ascending order.

TYPE OF FORM (Column 6)

Entry Description

E E identifies the extension
specifications to the compiler.

"FROM" FILENAME (Columns 11-18)

Entry Description
Blank Either a compilation time or an

execution time table or array is
being described.

Record The name of the record address file
address used in the file description
filename specifications is entered.

Table or The name of the pre-—execution time
array table or array file is entered.
filename

The "from*® filename entry in columns 11-18 is used to name a
record address file or a file used for loading a pre-execution
time table or array. Every pre—execution time table or array
filename used in the program must be named on an extension
specifications line. Each entry must begin in column 11 and can
be from one to eight characters long. Since more than one
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pre~execution time table or array can be read from the same file,
the "from*® filenzme may be the same for more than one table or
array. When two or more pre-execution time tables or arrays are
read from the same file, the tables or arrays must be in the same
order as they are on the file extension cards and must be
separated by records with ** in the first two record positions.

No entry should be made in columns 11-18 for compile time or
execution time tables or arrays.

#TO® FILENAME (Columns 19-26)

Entry Description
Blank Either an execution time array is defined

on this line; or the compile time or
pre-execution time table or array being
defined is not to be written or punched
out at the end of the job.

Input or The name of the file that is processed
update by the record address file named in
filename columns 11-18 is entered. ,
Output The name of the output file on which a
filenane compile time or pre-execution time table

or array is to be written or punched at
end—of-job is entered.

If a record address file was described in the “from" filensme
columns (11-1&), the "to" filename must contain the filename of
an input or update file. The record address "to" filename is the
name of the primary or secondary file to be processed by the
record numbers or keys in the record address file. '

Columns 19-26 can also be used to specify the filename of the
output fiie to be used to write or punch the tables or arrays
naned in columns 27-32 and 46-51. Columns 19-26 should be left
blank if the tables or arrays are not to be written or punched.
Columns 19-26 cannot be used for execution time arrays, since
execution time arrays cannot be written at end—of-job.

After all other records have been written or punched, a compile
or pre-execution time table or array intended for output will
automatically be written or punched in the same format in which
it was entered, unless the output table or array is rearranged
through output-format specifications (see Section 8). Table or
array output can also be formatted by the use of exception lines
so that one item is written at a time (see Section 7).
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TABLE OR ARRAY NAME (Columns 27-32)

Entry Description

Blank A record address file is being
described. (No further specifications
should be entered on this line.)

Table or The name of the table or array being
array name described is entered.

Columns 27-32 are used to assign a name to the table or array
being described. When alternating tables or arrays are being
described, columns 27-32 must name the table or array whose item
is found first on the input record.

The name assi%ned to a table or array nust begin in column 27 and
mist follcw the rules providec in “Table and Array Names" in the
beginning of this section.

NUMBER QF ITEMS ON EACH RECORD (Columns 33-35)

Entry Description
Blank Indicates that an execution time array

is being described.

1-999 Indicates the number of table or array
items on each table or array input record.

Columns 3335 are used to specify the exact number of table or
array items on each table or array input record. The entry nmust
end in column 35. leading zeros are not required. Every input
record for the table or array except the last record must contain
the same number of items as the number specified in columns
3%.35, The last record may contain fewer entries than that
nurber, but never nore.

When two tables or arrays are described in alternating format,
each input record must contain the corresponding items from the
tables written in alternating form. Corresponding items from
alternating tables or arrays are considered one item and must be
on the same record. Comments may follow table or array items on
the table input records whenever there is room.

Columns 3%3-35 must be blank for execution time arrays.
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NUMBER OF ITEMS IN TABLE OR ARRAY (Columns 36-39)

Entry Description
1-999¢ Indicates the maximum number of table

or array itenms.

Columns 36-39 are used to specify the maximum number of table or
array items which can be contained in the table or arrsy named in
columns 27-32. The entry must end in column 39. If a table or
array is full, the number entered in columns 36-39 specifies the
exact number of items in it. If a table or array is not full, the
entry specifies the maximum number of items that can be put into
the table or array. The entry also specifies the number of items
in a table or array in alternating format (columns 46-51), since
both must contain the same number.

LENGTH OF ITEM (Columns 40-42)

Entry Description

1-15 Indicates the number of digits in each
item of a numeric table or array.

1-255 Indicates the number of chearacters in
each item of an alphanumeric table
or arraye.

Columns 40-42 are used to specify the length of each item in the
table or array named in columns 27-32. The entry must end in
column 42. Ieading zeros are not required. The length of a
nuneric item camnot exceed 15 digits, and the length of an
alphanumeric item cannot exceed 255 characters.

When a numeric table or array in binary or packed decimal format
is described, the unpacked decimal length must be entered (see
Section 6, ‘“Numeric Field Format"). 5 is entered for a
two-character (two-byte) binary field and 10 is entered for a
four-character binary field.

The length specified in columns 40-42 applies to all the items
within a table or array. When necessa leading zeros must be
added to numeric items and leading 1anks must be added to
alphanumeric items to achieve the specified length.
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When tables or arrays are described in alternating format, the
entry applies_ to the table or array whose item appears first on
an input record.

PACKED OR EINARY FIELD (Column 43)

Entry Description

Blank Data is either alphanumeric or in
unpacked decimal formate.

P Data for the table or array is in
packed decimal format.

B Data for the table or array is in binary
format.

The format of the items in a numeric table or array named in
columns 27-32 is specified in column 43 as unpacked decimal,
packed decimal, or binary. (See Section 6, *Numeric Field
Format," for a discussion of formats.)

If the item is in packed decimal format, the entry must be P. If
the item is in binary format, the entry must be B. If the item is
in either alpharnumeric or unpacked decimal format, column 43 is
left blank. Compile time tables and arrays are always in either
alpha?umeric or unpacked decimal format (column 43 is left
blank).

When tables or arrays are described in alternating format, the
entry applies to the table or array whose item appears first on

an input record.

DECIMAL POSITIONS (Column 44)

Entry Description
Blank The table or array items are alphanumeric.
0-9 The number of positions to_ the right of

the decimal in numeric table or array
items is specified.
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No entry is made in column 44 for alphanumeric tables or arrays,
but an entry must be made for every numeric table or array.

As many as nine positions may lie to the right of the decimal in
rnuneric table or array items. If no decimel positions exist, the
entry must be zero.

When alternating tables or arrays are described, the entry in
column 44 applies to the table or array whose item appears first
on an input record.

SEQUENCE (Column 45)

Entry Description
Blank The data in a table or array is not

in any special order.

A The data in a table or array is in
ascending order.

D . The data in a table or array is in
descending order.

The sequence entry is used to specify whether the data in a tabhle
or array is in ascending or descending order. The table or array
is then checked when it is loaded for the sequence specified (see
Section 6, "Sequence"). A severe error occurs if a pre-execution
time table or array is out of sequence, and the program halts
imnediately. Execution time arrays are not checked for sequence,
but column 45 must contain an entry if high or low LOKUP is to be
used (see Section 7, "Operation Codes").

When =alternating tables or arrays are described, the sequence
entry applies to the table or array whose item appears first on
an input record.
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ALTERNATING TABLE OR ARRAY (Columns 46-57)

If alternating tables or arrays are being described, the
specifications for the second table or array are entered in
columns 46~57. Tables must alternate with tables, and arrays mus
alternate with arrays. The table or array described in these
columns must be loaded in altermating format with the table or
array nemed in columns 27-32 of the same line. An execution time
array cannot have an alternating array.

Entries in columns 46-57 must follow the same criteria given for
the corresponding columns, <27-32, used for the first table or
array described.

COMMENTS (Columns 58-74)

Entry Description
Any These columns are used for programmer
characters comments.

Since columns 5874 are disregarded by the compiler, they can be
used to make notations. These will appear on the program listing
after compilation and nay assist the programmer in remembering
details about the table or array described on each specification
line.

Comments columns serve solely as an aid in documenting the source
program, and they may contaln any characters in the character
set.

PROGRAM IDENTIFICATION (Columns 75-80)

Entry Description
Any These columns may be left blank or used for
characters program identification or for comments.

The program identification field of all cards following the
control card may contain any characters, including blanks. The
field may therefore be a contimuation of the comments field in
columns 58-74.
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SECTION 5. LINE COUNTER SPFCIFICATIONS

Line counter specifications are used for printer files in a
program when external controls, such as sensing channel 12 for
overflow, are not applicable or not desirable. The specifications
are written on the RPG II Fxtension and Line Counter
Specifications Sheet (Figure 5-1). In addition to their use in
controlling spacing by relating line numbers on a form to printer
channel numbers, line counter specifications may alternatively be
used to indicate the length of the form used in a printer ard at
what line overflow occurs. If no lire ccunter specifications are
made, the form lensth is assumed to be 66 lines, and line (0 is

assumed to be the overflow line.
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Figure 5-1, RPC II Extension and Line Counter
Specifications Sheet.
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CODING INSTRUCTIONS

Detailed descriptions of the line counter entries to be coded on
the specifications sheet are defined below.

PACE NUMBE: (Columns 1-2)

Entry Description
01-99 The specifications sheets are numbered
seguentially.

More than one of each type of specifications sheet may be used in
the course of coding the source program. To keep the sheets in
the yproper order, the coded Line Counter and Extension
Specifications Sheets must be grouped together sequentially and
arganged with the other specifications sheets in the following
order:

Contrcl Card and tile Description
I'xtension and Line Counter

Input

Calculation

Ovtput-Format

The specifications sheets should then be numbered in ascending
seguence.

LINE NUMBER (Columns %*5)

bntry Description
Any number Line nunbers are assigred in ascending
seguence.

Line numbers are preprinted in columns >3-4 of the specifications
sheet for the programmer’s convenience. The unnumbered lines
below the preprinted numbers can be used for additional lines or
to insert a line between completed iines. Column 5 can also be
used to this end. The line numbers assigned need not be
consecutive, but they rust be in ascending order.
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TYPE OF FORM (Column 6)

Entry Description

L L identifies the line counter
specifications to the compiler.

FILENAME (Columns 7-14)

Entry Description
1-8 The output file to be printed is named.
characters

The filensme must begin in column 7. Filenames entered on the
Line Counter Specifications Sheet must also be defined on the
File Description Specifications Sheet. The output device assigned
to +the file specified on the File Description Specifications
Sheet must be & printer.

A valid filename consists of one to eight characters. The first
character must be alphabetic; the remaining characters may be any
combination of phabetic and numeric characters. OSpecial
characters are not permitted, and the first character cannot be
one of the following characters: #f, $, or €. Blanks cannot appear
between characters in the name. Columns 7--80 may also be used for
comments (see Section 3, columns 7-14).

IINES AVAILABLE OR LINE NO. (Columns 15-17)

Entry Description
1-255 ' Indicates the mumber of print lines

available on a page or form.

The lines available entry specifies the exact number of lines
available on the page or form to be printed. The entry must be
right-justified. Leading zeros may be omitted. When no entry is
made, the standard value of 66 lines is assumed.
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Columns 15-17 may also be used to relate a report line to a
channel number. See columns 15-74 for an explanation of this type
of specification.

When columns 15-17 are used to specify the number of lines
available on the page, an L must be specified in column 53 of the
control card.

FORM LENGTH (FL) OR CHANNEL NO. (Columns 18-19)

Entry Description

FL Indicates to the program that
the form length was specified in
columns 15-17.

FI, is mancatory in columns 18-19 if the form length has been
specified in columns 15-17. When FL is used, an L must be
specified in column 53 of the contral card.

Columns 18-19 may also be used in conjunction with columns 15-17

to specify a chamnel number related to a report line., See columns
15-74 for an explanation of this type of specification.

OVERFIOW LINE NC. OR LINE NO. (Columns 20-22)

Entry Description
1-255 Specifies the line number of the

overflow line,

The overflow 1line number entry specifies the exact point on a

e or form at which overflow occurs. The entry must be
right—-justified. leading zeros sare not required. When the
overflow 1line no. entry is left blank, the standard value of 60
is assumed.

Indicating a 1line slightly above the bottom of the page as the
overflow line enables totals information to be included between
the specified overflow line and the bottom of a printed page or
form. When a space, skip, or print operation (see Section 8,
columns 17-22) carries printing one line below the overflow line,
the overflow indicator turns on to signal that the end of the
page is near. When the overflow indicator is on, the program
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automaticall¥ prints the extra information before forms are
advanced to the next page. Deteil lines are printed, if this part
of the program cycle has not already been completed; total lines
are printed; and total 1lines conditioned by the overflow
indicator are printed.

The overflow 1line should be placed high eno on the page to
allow for this wrap-up and for any speciafhpringﬁgg.

Columns 20-22 may also be used to relate a report line to a

channel number. See columns 15-74 for an explanation of this type
of specification.

OVERFLOW LINE (OL) OR CHANNEL NO. (Columns 23-24)

Entry Description
OL Indicates_to the ggogram that an
overflow line nuuber was specified in

columns 20-22,

The OL entry is required in columns 23-24 whenever an overflow
line number has been specified in columns 20-22, OL is normally
used if an L is specified in cclumn 53 of the control card.

Columns 2324 may also be used to relate a channel number to a

report line. See columns 15-74 for an explanation of this type of
specification.

LINE NO. and CHANNEL NO. (Columns 15-74)

Entry Description
1-255 Specifies the line number.
1-12 Specifies the related channel number.

The fields in columns 15-74 may relate specific line numbers on
the report to channel numbers used on the Output-Format
Specifications Sheet (Section 8). The line numbers of the form
are entered in the line no. columns, and the channel numbers to
be related to each line are entered in the associated channel no.
columns. The specifications for the channels may be entered in
any order. The entries must be right-justified. Leading zeros may
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be omitted. The highest permissible line number is 255, and the
highest chamnel number is 12.

A form length should not_be specified for a file when channel
numbers are being used. Columns 15-16 should be used to specify

the first line number-to-channel number relation, or they may be
used instead of columns 20-24 to specify the overflow line
nunber.

Chennels may be used to control the spacing on a printed page.
The printer carriage control tape illustra ed on a print chart
coding form (see Figure 1-5) has 12 vertical lines on it, one for
each chamnel. Holes may be punched on the tape along channel
lines, opposite output lines. If the program encounters a channel
skip instruction (see Section &, columns 19-22), the printed page
is automatically advanced to the next output line associated with
the given channel. The line-to—channel number relations are
specified on the Line Counter Specifications Sheet.

The rules that apply to the printer carriage control tape also
apply to line counter channel number assignments. Only the
channels used in the output-format specifications should be
specified. Several output-format specifications lines may be
related to one channel. Only 2a single channel number may be
assigned to a particular line. Only one line of the Line Counter
Specifications Sheet may be used for a file.

Channel 1 is pre-assignea to tne rirst print line on the page,
and channel 12 1is pre-assigned to the overflow 1line; thus
woverflow line"/"OL" and "channel 12" are synonomous terms and
should not be used together. If channel 1 is not assigned, line 6
is assumed to be tne first print line of the page; and if channel
12 is not assigned, line 60 is assumed to be the overflow line.
Both charmnels 1 and 12 must be assigned if automatic skipping
from the end of a form after channel 12 to the beginning of the
next form at channel 1 is desired.

\/\ \/\
Line Counter
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Figure 5-2. Report Line-to—Channel Number Relation.

Figure 5-Z shows how entries are made to relate a report line to
a channel number. On the first line, entries in columns 15-24
specify a form length of 50 lines (50FL) and assign overflow at
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line 45 (45L) for file FLE1A. An L must have been specified in
column 53 of the control card (Section 2, column 53).

No form 1length is specified for file FLE2B, but all the entries

in columns 15-29 are used to relate report lines to channel

nunbers. The fifth line of the report is assigned to channel 2,

the tenth 1line of the report is assigned to channel 3, and the

fiftieth 1line is specified as the overflow line by assigning it

gg 1chan2el 12. The first print line of the report is assumed to
ine 6.

Figure 5-2 shows the two ways in which the 1line counter
specifications can be coded. n form length and overflow line
entries are used they should be placed in columms 15-24. When
channel number assignments are used, specifications must begin in
columns 15-19.

PROGRAM IDENTIFICATION (Columns 75-80)

Entry Description
Any These columns may be used for programmer
characters . comments.

The program identification entry of all cards following the
control card may contain any characters, including blanks. The
columns may be used for programmer comments, if desired.
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SECTION 6. INPUT SPECIFICATIONS

g)ata f;%es, records, and fields of the records to be used as
nput an object F'am described the RPG II Input
Spgz:liﬁcatiom gheet pr? igm‘earg—ﬁ?c %pecig‘,]cat:?ons %or gﬁe
descriptions fall into two divisions: file and record t

identification entries, specified in columns 7-42; and field
description entries, specified in columns 43-74. The field
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Figure 6-1. RFG II Input Specifications Sheet.

RECORD INDICATORS

A single file can contain more than one t of record, and
different operations can be performed for each type. To control
the processing of the various record types, & record indicator is
assigned to each type in columns 19-20. When a record type is
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selected for processing during tne execution of the object
program, its corresponding record indicator is turned on to
identify the record type 1O the system. (All other record
indicators are off unless a chained file is being processed; more
than one record in a chain file can be processed at a time.5 Once
the indicator is turned on, the system knows what record type has

been selected for processing and the proper operations can be
performed.

Columns 14-20 can be used for three purposes: 10 s cify record
identifying indicators, to indicate look-ahead fields, or to
designate a spread card trailer. (See Appendix B, Tables B2 and
B3, and Section 7, "Indicator Setting Operations," for indicator
summaries. )

RECORD IDENTIFYING INDICATCRS

Record identifying indicators are used to distinguish between

record types or to check for a record type that causes an error
condition.

LOOK-AHEAD FIELDS

The use of look-ahead fields allows the System to look at
information in fields on the next record available for processing
in an input file. In update files, the entry refers to a field in
the record currently being processed. Look-ahead fields cannot be
specified for chained or demand files, or as array fields.

Once the 1last record from a file has been processed, every
look-ahead field for the file is automatically filled with 97s
which remain in the fields until the job is ended.

SPREAD CARLS

Spread cards allow one or more transactions (trailers) or items
of information to be linked to a single header. RPG I1I1°s spread
card capability eliminates the need for a separate header card
for each transaction (trailer portion). A single card can contain
the header and all of the transactions. The information can be
compressed so that a trailer portion may consist of as many
fields as are necessary; however the same fields must appear in
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each trailer portion following the header. A trailer portion
cannot be split between two records.

CHARACTER STRUCTURE

The structure of a character is important in its use as part of
the record code (columns 21-41). Each alphabetic, numeric, or
special character is represented by &a unique combination of
punches in a keypunched card. Each punched character consists of
two parts: a zone portion, and a digit portion. When the
character 1is read into the computer, it retains this composition
even though it has been translated into eight magnetic bits for
computer representation 1in storage. As a result of the
translation, the representation of a character in the machine may
not be identical to its configuration on a keypunch card; those
characters with the same zone punch in the card may have
different zone punches in the computer. Characters are stored in
the machine in EBCDIC form. It 1is the EBCDIC machine
representation of a character that must be considered in such
functions as sequencing, testing, identifying, or comparing
records.

All cheracters can be arranged in a certain order which is
governed by the way their zone and digit portions are represented
in the machine. Thus each character’s machine representation will
have & special position in relation to all others in a collating
-sequence.

NUMERIC FIELD FORMAT

The entry in column 43 describes the format of a numeric field.
Three different numeric field formats are used in RPG II:
unpacked decimal (Figure 6-2), packed decimal (Figure 6-3), and
binary (Figure 6-6).

UNPACKED DECIMAL FORMAT

In unpacked decimal format, each byte of computer or disc storage
can hold one alphabetic, numeric, or special character. Each byte
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Figure 6-2. Unpacked Decimal Format.

PACKED DECIMAL FORMAT

In packed decimal format, esch byte of storage is divided into
two four-bit digit portions and no zone is used. The plus or
minus sign for a packed decimal field is contained in the
rightmost portion of the rightmost byte.

6DIGIT NUMBER OCCUPYING 3 BYTES OF DISC STORAGE

SIGN
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DIGIT DIGIT DIGIT DIGIT
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lllllllJJl!llllll

~ A

BYTE +/-

Figure 6-3. Packed Decimal Format.
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PACKED DECIMAL REPRESENTATION

The packed decimal coding system uses a four-bit code to
represent a mumeric character, but to conserve space the zone
bits are excluded and a sign hit is added to the least
significant byte. If the number is negative, the rightmost four
bits of the least significant byte contain 1101. If the mumber is
positive, the rightmost four bits of the least significant byte
contain 1100. Figure 6-4 illustrates.this convention with the
mamber -4,902.

0000 0|1(0|0 1001 0000 0010 1101
4 9 0 2 Sign

Figure 6-4. Packed Decimal Representation in the Computer.

When an external device enters unpecked numeric data, each digit
is preceded by a four-tit zone byte. Figure 6-5A illustrates the
greater quantity of memory which would be required if the System
could not pack the deciml codes before they were stored, and
Figure 6-5B illustrates the number as it would appear in memory
if it were packed. Both figures use the number 5, -

@ 1111 | 0101 | 1111 | 1000 | 1111 | 0100 | 1100 | 0010
Zone 5 8 | 4 Sign 2
0000 | 0101 | 1000 |0100 | 0010 | 1100

5 8 4 2 Sign
Figure 6~5. Memory Required for Packed vs. Unpacked Numeric Deta.

Packed fields are positive if the sign is a hexadecimal F, A, C,
E, O, 2, 4, 6, 7, or 8. Packed fields are negative if the sign is
a hexadecimel B, D, 1, 3, 5, or 9.
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BINARY FORMAT

Binary format numbers are in twos complement form. In binary
format, each field on disc must be either two or four bytes long.
Two bytes of disc storage can contain up to five decimal numbers
and four bytes of disc storage can contain up to ten decimai
numbers.

Two—byte binary fields contain a cne-bit sign followed by a
15-bit numeric value so that in binary format any decimal number
up to 32,767 requires only two bytes of disc storage, at the
most. For each two-byte binary field stored on disc, the system
antomatically sets aside five digits of storage to accommodate
the field when it is converted to packed format.

Four-byte binary fields contain a one-bit sign followed by a
31-bit numeric value; thus in binary format any decimal number as
high =as 2,147,48%,647 requires a maximum of only four bytes of
disc storage. The system automatically sets aside ten digits of
memory storage to accommodate each four-byte binary field stored
on disc when it is converted to packed format.

TWO-BYTE BINARY FIELD
lLlIllJlllIlllLJ
-’
NUMERIC VALUE UP TO 6 DECIMAL
+OR - NUMBERS IS STORED 1N REMAINING 16 BITS
FOUR-BYTE BINARY FIELD
IlllllLJ‘lllIIJJ‘III|I|I_JIIIIIIIL
-/
NUMERIC VALUE UP TO 10 DECIMAL
+OR - NUMBERS IS STORED IN REMAINING 31 BITS

Figure 6-6. Binary Format.
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FIELD NAMES

A field mame is used in columns 53-58 to identify a particular
field, array, or array item in an input record. Each field in
each record type must be given a unique name from one to six
characters 1long. The assigned name can then be used throughout
the program whenever the field is referenced.

Each field name assigned requires a separate line on the Input
Specifications Sheet. Names of the fields must be indicated for
all types of records, however onég the fields that are used need
to be named. Fields which are read in from a card are limited to
the length of one punched card.

All fields in a specific record type should be assigned different
names, since only the field described last is used if fields sre
identically nsmed within a record type. If they are the same
length and contain the same type of data, however, fields from
different record types may have the same name regardiess of their
location in each record type. Although each field with the same
name still requires a separate description, the CR relationship
may be used to avoid duplicate coding.

If the form or report to be output consists of several pages, it
is ususlly desirable to number the pages. Page numbering normally
begins with page 1 and 1is handled automatically when the
pre-defined RPG II field name PAGE, PACE1, or PAGEZ2 is entered in
the Output-Format Specifications Sheet (see Section 8, columns
32-37), however the field name entry can be used in the Input
Specifications Sheet to indicate that page numbering is to start
at a page other than page 1.

CONTROL FIELDS

A control field is a field to which a control level indicator
(L1-=L9, columns 59-60) has been assigned to indicate the point at
which specified operations are to be performed.

Whenever a record which contains a control field is selected, the
data 1in the control field is compared with the data in the
control field of the previously selected record. All records with
the same information in the control field form a control group.
If two control fields are not the same, a control break occurs,
and the control level indicator is turned on. A control break
allows operations conditioned by the control level indicator to
be performed before a new record is processed (see Section 7,
columns 9-17 and Section 8, columns 23-31). Undesirable control
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breaks may occur if all the record types within a given file do
not have the same number of control fields.

A control break most commonly oOccurs after the first record
containing a control field is read, since it is compared to an
area in storage which contains no data. Total calculations and
total output operations are bypassed for the first record
containing a control field because fields from two different
records are not being compared. ~

Within the same record tipe, record columns in control fields
assigned different control level indicators may overlap, but the
total number of columns assigned as control fields

when each
control level is counted only once, nust not exceed 25%.

NUMERIC CONTROL FIELDS

If a control field is specified as nuneric in column 52, all
control fields for which the same control level indicator has
been specified are considered numeric.

Control fields are initialized to hexadecimal (logical) zeros, Or
to the lowest alternate collating sequence value given, bei'ore
they are processed. When numeric control fields with decimal
positions are compared for a control vreak, the decimal point is
ignorea; all the digit portions of a sgecified numeric field are
used in the comparison, and all fields are treated as unsigned

fields with the number of decimal positions ignored.

SPLIT CONTROL FIELDS

A split control field is a contraol rield that is made up of two
or more connected or unconnected fields on a record. ihe same
control level indicator is assignec. to all parts of & split
control field. The indicator-ilagged fields are then combined by
the program in the order specified in the input specifications

and treated as one control field.

A single control level indicator is assigned to all portions of a
split control field. Since field names are ignored in control
level operations, fields from different record types which have
been assigned the same control level indicator may have the same
name.



SECTION 6 PAGE 9

If the field names are different, the length of the portions of a
split control field may vary for different record types, or the
field may be split in some record types and not in others. In
both cases the total length of the portions of the split field
must be the same in all record types.

If the same control level indicator is used in different record
types or files, the control fields associated with that control
level indicator mnust agree in length and content, containing
either alphabetics or numerics. The format of the portions of a
split control field cannot vary; all must be packed decimal, or
all must be alphabetic.

A numeric split control field may contain more than 15 characters
if any one portion of the split field does not exceed 15
characters and the sum of all the components of the control field
does not exceed 255 cheracters.

CONTROL LEVEL INDICATORS

Control level indicators always turn on after the first record of
a control group is read, to indicate that a change in a control
field has occurred. Since indicator LO is always on, it can never
be used as an assigned indicator in the input specifications.

Control level indicators are used in columns 59-60 to signal that
operations are to be performed on only the first record in a
control group; that operations are to be performed after all
records with the same control field information (all records in
the control group) have been read; or to print totals
information. (Control 1level indicators zre also used as record
indicators in columns 1¢-20, and as field record relation
indicators in columns 63-64.)

Control level indicators are assigned to control fields in the
order of the fields® importance, but they need not be assigned in

any sequence and gaps can occur in the contraol levels assigned.
Before an indicator is assigned, each field should be assessed
for its importance in relation to the other control fields, and
the indicator chosen accordingly. lLarger numbers are higher in
rank than Jlower numbers. All indicators with a lower rank
avtomatically turn on or off when a higher-ranking level break
occurs; for example, when an L3 control break occurs, control
level i1indicators L1, ﬁ2, and L3 all turn on.

Control 1level indicators can be turned on or off by operation
codes SETON and SETOF (see Section 7, "Operation Codes"), however
control  level indicators lower in rank than the one specified do
not turn on or off in this case.
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MULTIFILE PROCESSING

The selection of records for processinﬁ from more than one file
is called multifile processing. Although records are always read
from =a primar% file and one or more secondary files in multifile
processing, the method used in selecting them is governed by the
presence or absence of match fields in the records.

If match fields are not specified, the primary file is processed
first and the secondary files are processed in the order in which
they are described 1in the file description specifications. If
match fields are specified (columns 61-62), fields from records
in the primary file are compared to fields from one or more
secondary input or update files for a matching record.

MATCH FIELLS

When the match fields method of record selection is used, records
are selected according to the contents of specified fields. One
record is read from every file and specified fields in esach
record are compared to the primary file for a match. Whenever a
record from the primary file matches a record from the secondary
file, the primary file record 1is processed first, then the
matching secondary file record is processed, unless another file
is forced (see Section 7, "Operation Codes — FORCE"). The record
indicator (columns 1%-20) 1is on at the time the record is
processed to identify the record type just selected and control
the type of processing that takes place.

If the records are in ascending order, the record with the lowest
match field is selected for processing. If the records are in
descending order, the record with the highest match field is
selected.

After a record has been selected fror a file and processed, the
next record from that file is read. It is compared for a match
field at the Dbeginning of the next program cycle, using for
comparison the records that were not selected during the previous
cycle. Match comparing continues in the same manner until all the

records in all the files have been processed.

Records can be matched by comparing one field or many fields.
When the primary record field matches a field in one or more of
the secondarg records, the matching record indicator (MR) turns
on. The matching recoré selected for processing is determined by
the priority of the files from which the records cane.
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A record for which no match field has been specified is selected
before records with specified match fields, and is processed
immediately after the record it follows, with the MR indicator
off, If this record type is first in the file, it is processed
first even if it is not the primary file. If match fields have
not been specified for two or more of the records being compared,
the order of their selection is determined by the priority of the
files from which the records came.

Match fields are not required for all the files used or for all
the record types within one field; however at least one record
type from two files rust have match fields if files are ever to
be matched. Sequence checking, alone, is performed if match
fields are specified for only one file.

MATCHING RECORD INDICATOR

The MR indicator is used to condition calculation or output
operations for a selected record with a match field. The
indicator turns on when a specified field in a primary file
record matches a specified field in a secondary file record. The
indicator is always set on or off before any calculation
operations not conditioned by control level indicators are
performed (see Section 7, columns 7-£), and retains the setting
for one complete program cycle. If all primary file records match
all seconcary file records, the MR indicator is always on, If
record types are read for which no matching fields have been
specified, MR turns off.

COLING INSTRUCTIONS

Detailed descriptions of the input entries to be coded on the
Input Specifications Sheet are defined below.

PAGE NUMBER (Columns 1-2)

Entry Description

01-99 The specifications sheets are numbered
sequentially.
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More than one of each type of specifications sheet ma% be used in
the course of coding the source program. To keep the sheets in
the proper order, the coded Input Specifications Sheets should be
grouped together sequentially and arranged in the following
order:

Control Card and ¥ile Description
Extension and Line Counter

Input

Calculation

Output-Format

The specifications sheets should then be nunbered in ascendirng
sequence.

LINE NUEBER (Columns 3-5)

Entry Description
Any number Line numbers are assigred in ascending
seguence.

Line numbers are preprinted in columns 3-4 of the specifications
sheet for the programmer’s convenience. The unnumbered lines
below the preprinted numbers can e used for additional lines or
to insert a line between completed lines. Column 5 can 2lso be
used to this end. The line nrnumbers assigned need not be
consecutive, but they must be in ascending order.

TYPE OF FORM (Column 6)

Entry Description

I I is preprinted to identify_ the input
: specifications to the compiler.
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FILE AND RECORD TYPE IDENTILICATION ENITRIES

FILENAME (Columns 7-14)

Entry Description
1-8 The input or update file being
characters described is named.

Lvery input or update file named on the Input Specification Sheet
must previously have been described on the trile Specifications
Sheet. The exact filename originally choser. must be used and must
begin in column 7. If the filenare is left blank, the last
filename entered is assumed to be tiae file being described.

The filename is entered on tne first line containing information
relevant to the records 1in that file. The information on the
following lines is considered part of the description of the file
naned uvntil a new filename is entered in columns 7-14. Thus it is
not necessary to repeat the filenare entry wiaen more than one
line of description 1is used for a file. All records and fields
for a file nust bhe completely described before a new file is
neamed for description. Columns 7-8C may also be used for comments
(see Section 3, columns T-14).

SBEQUENCE (Columns 15-1€)

Entry Description

Any two Secuence checking is not to be done.
alphabetic

characters

Any two A special sequence is assigned
numeric to different record types in a file.
characters

Sequence checking is not necessary for every file (see Section 8,
column 18). If different record types do not need to be in any
special order, any two alphesbetic characters can be entered in
columns 15-16. An alphabetic entry must be made for chained
files, however, since segquence checking is not possible for that
type of file.
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When both alphabetic and numeric sequence entries are specified
for record types within a single file, the alphabetic entries
must be made before the numeric entries.

A numeric entry in columns 15-16 assigns a sequence nurber o
different types of records within a file so that records with a
particular 1identification code may be checked before records of
another type which bear another identification code. The record
types are assigned sequence numbers in the order in which they
are to appear. The first record type must be given the lowest
sequence number, 01, and the remaining record types must be
numbered in ascending order. Sequence numbers need not De
consecutive as long as they are in ascending order.

Sequence numbers have no_connection with control levels. Sequenge
chécking is used solely to ensure that all records of type 01

precede those of type 02, and so forth. Sequence checking cannot
be used to designate the order of records within a record type,
or to check the data fields within a record (see "Nultifile
Processing" at the beginning oi this section).

Sequence entries are not made for records in an AND or OR line.
Thé sequence entry from the previous line applies to the card in
the OR line (see columns 53-55).

NUMBER (Column 17)

Entry Description
Blank Sequence checking is not to be

performed (the sequence entry in
columns 15-16 is an alpnabetic entry).

1 Only one record of this type is
' present in the sequenced group.

N One or more records of this type may
be present in the sequenced group.

Column 17 is used to designate the number of records of one type
that =are found in the sequence group. When sequence checking is
not required for the records being described, column 17 is not
used. The 1 entry indicates that only one record of the type
specified in columns 15-16 (sequence) can be present in the
sequence group. The N entry is used when more than one record of
the type specified can be present in the sequence group.

No number entry is required for AlD lines and OR lines, The
nunber designated in the preceding line is applied. (See columns
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21-41 for a description of AND 1lines; columns 53-5& for a
description of OR lines.) -

OPTION (Column 18)

Entry Description
Blank The record t must be present in
' each sequenced group.
v The presence of the record type is
optional.

A Dblank entry indicates that a record of the specified type must
be present in each sequenced group. When sequence checking is to
be performed on record types, the U entry indicates that a record
of the type sgecified in columns 15-16 %sequence) may or may not
be present. The entry prohibits a sequence error from occurring.
An U should be specified only if & numeric entry was made 1in
columns 15-16.

No option entry is required for AMD or OR lines (see columns
21-41 and 53-5&, respectively). The entry from the preceding line
is applied to an AikD or Oii line.

RECORD INDICATCOR (Columns 19-20)

Entry Description

01-99 The record identifying indicator is used
_ to specify a particular type of record
in a file.

L1-L9 The control level indicator is used as
a record identifying indicator to indicate
that a record type signals the start of a
new control group. -

LR The last record indicator is used to
indicate that the job is to end.

HO-H9 The halt indicator is used to check
for a record type that causes an error
condition..
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¥ Asterisks are used to indicate
look-ahead fields in a record.

TR The trailer specification is used to link
trailer portions of spread cards to the
header portion.

hecord indicator entries are used for a variety of situations.
They can be used as record identifying indicators, to indicate
look-ahead fields, or to denote spread carcs.

Record indicators can be assigned in any order; there is no
prerequisite sequence. A single record indicator may be assigned
for any number of different record types if the same operations
are to be performed on all the types (this is a function of the
OR relationship — see columns 21-41). They need not be assigned
at all if the difference in record types 1s not important or if
only one type of record is specified with a file.

No record indicator may be assigned for records entered in the
AND line of an AND relationship (see columns 21-41). Record
indicators may be assigned in the OR line for every record type
in the OR relationship that requires special processing (see
columns 53-58).

Record identifying indicators comprise four kinds of entries:
01-99, L1-19, Lk, and HO-HC.

01-99
01-99 is the most frequently assigned record identifying
indicator. It is use to identify a specific record type in a

file that contains two or more types of records.

11-19

1L1-19, the control level indicator, 1s used to identify a record
only when a record type, rather than a control field (see
uControl Fields" at the beginning of this section), determines
the start of a new control group. If a control level indicator is
used as a record indicator, only that control level indicator
turns on during record selection. All lower level indicators
remain  off. See Section 7, "Control Ievels," for more
informaetion on the control level indicators.)
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Lt

LR is wused to indicate that a job is to terminate. (See Section
7y "Resulting Indicators," for more information on the IR
indicator.)

HO-HD

HO-H9, the halt indicator, is used to indicate that checking is
to be performed for a record type that causes an error condition.
(See ection 7, "Resulting Indicators," for more information on
the halt indicator.)

Liook—-Alead I'ields

Look-ahead fields are indicated by entering asterisks (¥%) in
columns 19-20 (Figure 6-7). Look-ahead fields are specified for a
file rather than for a record type within a file. One set of
look—ahead fields can be described for each file. The description
applies to all records within a file, regardless of their type.
The ** entry is made following the normal field description for a
file, and the ** line can follow only a file or record type with
an alphabetic sequence entry in columns 15-16. Columns 17-18 and
21-74 nust be left blank when a look-ahead field indicator is
used. Look—ahead field descriptions are made in the field name
columns (5%-5E) on separate lines following the ** line.

Look-ahead fields cannot be altered in the program. They cannot
be used as & result field (see Section 7, columns 47-48) or
blanked out after they are written (see Section 8, column %9). If
the information in a record is to be used both before and after a
record 1is selected for processing, the field must be described
once as a look-ahead field, then as a normel field.
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Figure 6-7. Coding for Look-Ahead Fields.

Spread Cards

Spread cards are indicated by entering TR in colunns 19-20
(Figure 6-8). Spread cards can be specified only when the input

card files are designated as primary or secondary. Look-ahead

fields cannot be descrived for spread cards.

The fields in the header portion of the spread card are described
on separate specification lines impediately folliowing the proper

file and record type entries, If a numeric entr¥

columns 15-16 of thé specificetions line containing

record type entries, an N must be entered in columnn

same line.

is pade in
he file and
17 of the

Fach field in the header portion must be described as would any
normal RPG II field. Only those fields in the header portion that
are used later in the program need be described. If no field in
the header portion is used, the header field specification can be
omitted and the TR line specified inmmediately after the file and

record type entries.

TR must be entered in columns 19-20 of a specification line to
indicate that the fields in the first trailer portion are

described in the specification lines that follow.

Columns 7--18

and 21-74 of the TR lines are left blank. Since all trailer
portions must be the sane length and must include the same
fields, only the first one must be described. The compiler uses
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this trailer specification to calculate how many trailer portions
the record contains and to determine the beginning and ending
positions of each.

frailer field description lines are specified immeciately
following the TR line. Columns 7-43 and 59-62 must be lef't blank;
otherwise the trailer field descriptions follow the sawme rules as
regular field specifications.
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Figure 6-8. Coding for Spread Cards.

RECORD CODE CHARACTERS (Columns 21-41)

Record code characters (columns 21-41) are used to identify each
type of record for processin% various operations., If all the
records are to be processed in the same way, regardless of their
type, or if only one record type is to be used, columns 21-41 may
be left blank.

When more than one record type is to be processed in a file, each
record type is given a special code consisting of a combination
of characters in certain positions in the record. Any nuumber of
record code characters may be used.

On the Input Specification Sheet, seven columns are required to
identify a single character. The first six columns are used for
information describing the character, and the seventh column is
used for the character itself. Information identifying the first
three characters of a record code is specified in columns 21-26,
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28-33, and 3540, respectively. The character code used to
identify record types consists of four entries: position, not,
portion, and character. The characters themselves are specified
in columns 27, 34, and 41. Coding instructions for the three
groups of cheracter identification columns immediately follow
this discussion.

If more than three record characters are used, the additional
characters are described and identified on additional ANL lines
of the Input Specifications Sheet. AND 1lines may be used to
describe as many characters as are needed after the three entered
in the first specifications 1line. To specify an AND line, the
word AND is written in columns 14~16.

When & record tyge may be indicated by two different codes, OR
lines must be used to indicate that either one of the codes may
be present to identirfy the record. To write an OR line, the word
OR is placed in columns 14~15.

POSITICN (Columns 21-24, 26-31, 35-38)

Intry Description

Blank No record identification code is
needed.

1-999¢ The record position of each character

of the record code is indicated.

The position entry gives the record location of each character of
the recoré code. The location of the first character is entered

in columns 21-24, the second in columns 28-31, and the third in
columns 3538, Entries must be right-justified, ending in columns

24, 31, and 38, respectively. Leading zeros are not required.

NOT (Columns 25, 32, and 39)

Intry Description
Blank A character is to be present in the

columns specified by the position entry.

N A character should not be present in
the columns specified by the position
entry.
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The not entry is used to indicate taat a certain character of the
record code should not be present in the position specified in
the preceding position entry columns.

PORTION (Columns 26, %%, and 4C)

Entry Description

C The entire character is used.

Z Only the zone portion of the character
is used.

D Only the digit portion of the character
is used.

The portion of a character that is used as part of tne record
code is specified in columns 26, 3%, and 40. ZThe characters are
stored 1in EBCDIC form. Since several characters have either the
same zone portion or tne same digit portion, they must be chosen
carefully when recora codes are establishked, to avoid ambiguity
(see "Character Structure" at the beginning of this section.%u

CHARACTER (Columns 27, 34, and 41)

Entry Description
Any Indicates & character used to identify
character the record.

The actual characters used in the record code are specified in
columns 27, 34, and 41. Any alphabetic character, special
character, or digit may be used.

Characters are stored in the machine in EBCDIC form, where they
match characters, zeros, and digits according to the EBCDIC
codes, except for the following cases:

The character & (ampersand) has the same zone as the
character { (left brace), which is a 12-0 punch; and as A
through I.
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The character - (minus or hyphen) has the same zone as the
character } (right brace), which is an 11-0 punch; and as J
through R.

The blank carries no zone punch; neither do O through 9.

Although the left and right braces are not printable characters,
they are still read and used by the computer.

If the zone portion of the character is being tested, the
characters &, —, and blank compare in exceptional ways. If one of
these characters or a code with the same zone is punched as the
compare character, it will compare as equal. If, however, the
compare character is a character with the same EBCDIC zone as the
special characters, and a special character is punched in the
card, it will also compare as equal.

Since negative numbers are formed by punching a minus sign over a
digit, they have a different character structure than positive
numbers. When the zone punch (minus sign) is combined with the
digit punch (1-9), a different character (a negative number) is
formed which is represented in the machine by the characters J-R.
If the minus sign is combined with a zero, the right brace
character (}) is formed.

Positive numbers, formed by punching an ampersand (&) over a

digit, are represented in the computer by the characters left
brace ({) and A through I.

STACKER SELECT (Column 42)
Entry Description

Blank The input cards will automatically fall
into the stacker.

This column is reserved for future implementation of the stacker
select feature.
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FIELD DESCKIPTION ENTRIES

PACKED OR BINARY FIELD (Column 43)

Entry Description
Blank ' The input field is not numeric, or

is in unpacked decimal format.
P The input field is in packed decimel format.

The input field is in binary format.

The entry in column 43 indicates the format of the input field
named in_columns 53-58. The entry iz used only if the field is
nureric. If the field is alphabetic, alphanumeric, or in unpacked
decimal format, no entry is made. Arrays in packed decimal or
binary format require an entry in column 43.

If a numeric field is in birnary or unpacked decimal format, it
must be converted to packec decimal Iormat before it can be
processed. Only tuhe digits and sign are recognized in the process
of conversion to packed decimal format.

FIERLD IOCATION (Columns 44-51)

The lengt:. of the input field nemed in columns 5358 nust be
specified in columns 44-51., The maximum field length for a
nuneric field is 15 positions (8 if the format is packed decimal
and 4 if it is binary). The maximum length for an alphanumeric
rield 1is 255 characters. ine record position of the beginning of
a lield is specified in columns 44-47; the record position of the
end 1is specified in columns 48-51. These are described below as
separate entries.
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BEGINS (Columns 44~47)

Entry Descriptiorn
-4 digit Designates the beginning location
nunmber of the field named in columns 53-5&,

The recoré position of the first cuaracter of the input field
named in columns 53%-58 is specified in the begins entry. The
entry must be right-justified to end in column 47. Leading zeros
are optional.

ENLS (Columns 48-51)

Entry Descriptiorn
1-4 digit Designates the ending location of the
number input field named in columns 53-58.

The record position of tne last character of the input field
named in columns 53-5€ is specified in the ends entry. The entry
must be right-justified to end in column 51. Leading zeros may be
omittec.

DECIMAL POSITICNS (Column 52)

Entry Description
Blank The field is alphanumeric.
0-9 The number of decimal positions in the

numeric field is indicated.

If a numeric field is named in columns 53-58, the number of
positions to the right of the decimal must be specified in column
52. The number of decimal positions cannot exceed the number of
digits in the field. Fields that are used in arithmetic
operations and fields that are edited or zero-suppressed (see
Section 8, column 38 and columns 45-70) must be defined as
numeric.
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FIFELD NAME (Columns 53-58)

Entry Description

1-6 alpha- The field, array, or array item
numerics being specified is named.

PAGE Special word entries specify that
PAG%; page numbering is to be done.

PAG

Tields in a record must be assigned field names in columns 53-58.
A seperate line is used for each field description. The field
name must be a valid RPG II name. It can be from one to six
characters long and must begin in column $3. The first character
must be alphabetic. The remaining characters can be any
combination of alphabetic and nureric characters. CSpecial
cheracters are not permittec, and blanks cannot appear between
cheracters in the name. The name assigned to each Eleld must be
used throughout the prograr whenever that field is referenced.

To eliminate duplicate coding of identical fields from different
record types (Figure 6-YA), the OR relationship may be used to
indicate that the fields named may be found in any of the record
tyres (Figure 6-9B).

The OR relationskip is used when two or more record types have
the same fields in the same positions, or when two or more record
types have some fields which are identical and some fields which
differ in 1location, length, or type of data (numeric or
alphanumeric).

In entering an OR relationship on the specification sheet, OR is
written in columns 14-15 following the record identification
line, and the record codes of the alternate record type are
specified. The field names are then entered in columns 53-58 of
the lines following.
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Figure 6-9. Coding for record Types with Identical Fields.

If array items are referenced, additional entries may be required
(see Section 4, "Tables and Arrays“). If an index is used with
the array name, it must have been defined previously as a numeric
literal. An index nmust be numeric with zero decimal positions.

The special words PAGE, PAGE1, and PAGE? are field names used to
indicate that page numbering on an output form or report is to
start with a number other than page 1. The alternate page number
is entered in a field of an input record and the field is named
PAGE in columns 53-58. Three possible PAGLE entries (PAGE, PAGE1,
and PAGE2) are provided for naming the PAGE field of up to three
different output files.
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Page numbering can be restarted during a program by entering a
number in a PAGE field of any input record. The number entered in
the PAGE field must be one number less than the actual starting
page number, and must be right-justified. For example, if pare
numbering were to start with 50, the entry in the PACGE field
would be 0049. The PAGE field can be defined and used in
calculations like any other field (see Section 7, columns 43-48).

CONTROL LEVEL (Columns 59-60)

Entry Description

Blank No control level indicator is to be
used.

I1-1.9 A control level indicator is to be used.

The entry in columns 59-60 assigns & control level indicator to
an input field. Control level indicators are used to identify the
point at which specified operations are to be performed. They may

not be assigned to binary fields, or to input fields in chained
or demand files.

Control 1level indicators with higher numbers should be assigned
to the more important fields, so that those fields will be

processed first (see "Control Level Indicators" at the begimnning
of this section).

MATCH FIELDS (Columns 61-62)

Entry Description

Blank Sequence checking is not to be
performed.

M1-M9 Fields are to be matched and/or

sequence checked.

Sequence checking is automatically done for all record types with
mgtch field specifications. The contents of the fields to which
M1-M9 have been assigned are checked for correct sequence. All
match fields must be in the same order, either all ascending or

all descending, and all files with match fields must be in the
same sequence. :
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If only one input or update file is used, an entry in columns
61-62 causes sequence checking of the data in the field to which
the entry has been assigned (see columns 15-16 for record tyme
sequence checking).

If an alternate collating sequence is defined for a program,
alphanumeric fields are matched according to the sequence that
was specified. Match fields contain a corresponding initial
alternate collating sequence value; they are set to the lowest
alternate sequence value if ascending sequence is specified, and
to the highest alternate sequence value if descending seouence is
specified.

As many as nine fields (M1-M9) may be used to sequence check. The
sequence (ascending or descending) of the record file must be
specified in the file description specifications (see Section 3,
column 18).

If more than one input or update file is used, the M1-MO entry
also causes records from the files to be compared and determines
when they match. 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 matching record indicator
(MR) turns on. M1-M9 are used only to identify fields by which
records are matched, not as indicators; but they do cause MR to
turn on when a match occurs. Matching is allowed with primary and

secondary files only. It cannot be used with chained or demand
files.

The same number of match fields must be specified for all record
types used in matching. If more than one match field is specified
for a record type, all the fields are combined and treated as one
continuous match field. They are combined according to the
ascendins sequence of matching record values. Match fields may
not be split; thus the same match field value cannot be used
twice for one type of record.

The same matching record values (M1-M9) must be used for all
types. Whenever more than one matching record value is used, all
match fields must match before the MR indicator turns on. For
example, if match fields M7, M8, and M9 are specified, a match on
only the M7 and M8 fields will not turn on the MR indicator.

Since field names are ignored in matching record operations,
fields from different record types which have been assirned the
same match level may have the same name. Record columns of
different match fields may overlap, but the total length of all
fields must not exceed 255 characters.

Match fields may be either alphanumeric or numeric, however all
match fields given the same matching record value (M1-M9) are
considered numeric if any of those matching fields is described
as numeric. Numeric match fields contain only the digits 0-9
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(metching fields of 068 and Y66, where ¥ denotes blank, would
compare equal). When numeric fields having decimal positions are
matched, they are treated as if they had no decimal position.
Only the digit portions of numeric match fields are compared and
signs are ignored. Even though a field is negative it is treated
as a positive field, and the signh of the mumeric field is
disregerded (a -8 will match with a +8).
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Figure 6~10. Coding for hatch Fields.
FIELD RECORD RELATION INDICATOk (Columns 63%-64)
Entry Description
Blank The field is associated with all the
record types in a specified OR
relationship.
01-99 - The record identifying indicator
relates a field to a record of a
specific record type.
L1-L9 The control level indicator regulates

the acceptance of data from a field
if a control break occurs.

MR The matching record indicator regulates
the acceptance of data from match '
fields. ’
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U1-U8 The external indicator conditions a
field or a file.

HO-H9 The halt indicator relates a field to
a record in an OR relationship.

The entry in columns €3-64 serves a variety of specific purposes
which are governed by the type oi indicator specified. Its
primary purpose is to relate tne field named in columns 53-58 to
a particular record type. Although each type of indicator must be
nandled on arn individual basis, some general coding rules apply
to all of them.

All fields, including matching and control fields, that require
no field record relation indicator entry should be entered before
those that do.

All porticns of a split control fiela must be assigned_the same
field  record indicator. All fields with the same field record
relation indicator, whether split or not, must be entered as a
group in consecutive lines of the specifications sheet; thus
memory storage is used to its fullest efficiency. The fields or
field portions need not be entered in any particular order within
the indicator groupings, however.

Five kinds of indicators may te entered in columns 63-64: record
identifying indicators (01-9Y), control level indicators %IA—L9 ,
the matching record indicator (MR), external indicators (U1-UE),
and halt indicators (HO-HGS).

Record Identifving Indicators

Record identifying indicators (01—99% are used in columns 63—5%
when several record types have een specified in an O

relationship. If =all the record types in a file have the same
fields, no field record relation indicator is required; but if
record types in the OR relationship have a mixture of fields,
with some that are the same and some that are not, a record
identifying indicator is required to relate a field to a certain
record. The indicator entered in columns 63-64 must be the same
=s the record identifying indicator found in columns 19-20 of the
record type on which the field is located.

The 01-99 record identifyinc indicators can also be used as field
record relation indicators to relate control fields and match
fields entered in columns 59-60 and 61-62 to a particular record
type in an OR relationship. 01-92 may be assigned to just one
meteh field when two match fields have the same matching level
entry. In this case only the specification with the field record
relation indicator is used when that indicator is on. If none of
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the field record relation indicators is on for the control or
match field, the specification that has no field recard relation
indicatar is used. Control fields and match fields cannot have an
L1-I9 or MR entry in columns 63-64.

Control lLevel Indicators

Control 1level indicators (L1-19) may be used in columns 63-64 to
cause the acceptance and use of data from a particular field only

when a control break occurs. When the indicator turns on, data
from the field named in columns 53-58 is accepted.

Matching Record Indicator

The matching record indicator (MR) may be used in the same way as
control 1level indicators; dsta from a particular field is
accepted and used only when match fields are encountered in
columns 53-58.

External Indicators

External indicators (U1-U8) may be used to condition a
specification. The external indicator is set prior to processing
conditions to indicate whenever a field is to be used in the
program. VWhen the indicator is on, the field is read; when the
indicator is off, the field is not read. Although they are most
commonly used when file conditioning is to be done (see Section
3, columns 71-72), external indicators may be used to condition
when & specification should or should not be done, if file
conditioning is not specified.

Halt Indicators

Halt indicators (HO-HY) are used to relate a field to_a record in
relationship when a t indicator is specified in columns 19-20,
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FIELD INDICATORS (Columns 65-70)

Field indicators are assigned to the field named in columns 53-58
of the input record. Any indicator except LO can be used to test
that field for a plus, minus, zero, or blank condition. If the
cordition is true, the indicator turns on; if the condition is
not true, the indicator remains off. Halt indicators (HO-LES9) may
be assigned in these columns to test for an error condition in
the data. :

The field indicators are_ actually used in the calculation
specifications Section 7) and output-format specifications
(Section 8); field indicators are specified in the input
specifications only to condition operations. If indicators are
being specified for this purpose, the programmer must know when
they will be off and when they will be on.

One input field may be assigned two or three field indicators,
but only the one which signals the result of the test turns onj;
the others are turned off.

The status of a  single field indicator assigned to fields in
different record types is always based on the last record type
selected. When different field indicators are assigned to fields
in different record types, however, a field indicator turned on
will remain on until another record of that type is read.
Similarly, a field indicator assigned to nore than one field
within a single record type will always reflect the status of the
last field defined. Field indicators assigned in these columns
may be SEION or SETCGF in calculation specifications. The three
field indicators are described as separate entries below.

PLUS (Columns 65-66)

Entry Description
Blank No indicator is being used for this field.
Any indica~ An indicator is being used.

tor except 1O

Indicators are used to test a field for a plus condition. Any
valid indicator entered except IO turns on if a field named in
columns 53-58 is numeric and greater than zero.

Indicators for the plus condition are off at the beginning of the
program. They are not turned on until the plus condition is
satisfied by the field being tested on the card just read. Helt
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indicators specified in columns 65-66 cause the program to halt

after the record which caused the indicator to turn on is
conpletely processed. The data can then be checked for an error
condition, such as zeros in the field when none should be there.
In this case the zero field is found, the halt indicator turns
on, the record with the zero field is processed, and processing
stops so that the data can be corrected.

MINUS (Columns 67-68)

Entry Description
Blank No indicator is being used for this field,
Any indica- An indicator is being used.

tor except LO

Indicators are used in columns 67-63 to test for a minus (not
true) condition. Any valid indicator entered except I0 turns on
if a field named in cclumns 5%-58 is numeric and less than zero.
Indicators for the minus condition are off at the besinning of
the program and are not turned on until the minus condition is
satisfied by the test field on the card just read.

Halt indicators (HO-H9) can be specified in columns 67-68 to

cause the program to halt so that an error condition in the data
can be checked.

ZERO OR BLANK (Columns 69-70)

Entry - Description
Blank No indicator is being used for this field.
Any indica- An indicator is being used.

tor except 1O

Indicators assigned in columns 69-70 cause testing for a zero or
blank condition. Any of the indicators entered except IO turns on
if a field named in columns 53-58 is all zeros and mumeric, or if
the field is alphanumeric and wholly composed of blanks,
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An indicator assigned to test for zeros or blanks is off at the
begiming of the program and remains off until the field being
tested is zeros or blanks. A numeric field which is composed
wholly of blanks will cause the =zero indicator to turn on;
however an alphanumeric field that is all zeros will not cause an
indicator specified for all blanks to turn on.

Halt indicators (HO-HS) can be used to test for error conditions
in the data. ' ‘

PROGRAM IDENTIFICATION (Columns 75-30)

Entry Description
Any These columns may be used for programmer
characters conments.

The program identification entry of all cards following the
control card may contain any characters, including blanks. The
columns may be used for programmer comments, if desired.
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LITERALS

A literal is the actual data used in an operation, rather than a
field name representing that data. Although a literal may be
either alphanumeric or numeric, coding for an alphanuneric is
different from the way in which a numeric literal is coded.

Alphanumeric literals may contain any combination of eight
or fewer characters, excluding the two enclosing
apostrophes. An apostrophe which is included as part of the
body of a literal is represented by two apostrophes. The
literal “HARRY’S’ would be written as “HARRY" 'S, for
example. Alphanumeric literals may not be used for
arithmetic operations.

Numeric 1literals (Figure T-2) are used in the same way as
numeric fields. fThey may contain any combination of the
di%its 0-9. A decimal point or sign may also be included

bu blanks cannot arpear in numeric literals, an

apostrophes nust not be used. The maximum total length of a
numeric 1literal is ten characters, including an ortional
sign and decimal point. If a sign is present, it must be the
leftmost character. Unsigned numeric literals are treated as
positive numbers.

. . Punching Instructions
MEMOREX  RPG Il Specifications aoe] | L L L] e
mo [T T T 1 rogam
Calculation
OPERATION INDICATORS FACTOR 1 FACTOR 2 RESULT PIELD z L Tone
! [ ARITIWETIC |
g | Fnsr THIRD g - e
£l = |3 gf [ e | mEcONasE TABLE, FIELO NAME, TABLE, | FIELD HAME, 5 5%
U1 (200 (o2 ol 2| RGNS |owew| BEARGRS | MG FCHTESES comanrs ol o
£| 2 |8 E.an § g 5| 3 5 H ARRAY ITEM ’§ FH g LOOK-UP
g E E §3 z| Z |z g 2 g = § :%‘
v als aslalre wiwhs e s 1 plre pr3o v © 56 56 57 00 08 B0 &1 63 63 64 66 00 6708 60.70 7) 72 73 MI78 18 77 T8 TY 80
T °l‘l el ! sly'g .l
T °lzl o T T T T \|”|AFR|R|Y'||||5|I TTT T (1T T TTrTIrTirpTrrTeld TT Frrrtd TTTTT
I nlal e ¥ 1 T T \l!lT‘,lsl[l v TT i TTrTTTTT711d TTTTTd T ALPHANUMERIC rFrrrit TTTrTd
I n'll e T I T 1 TTTTTTTTT[TT T T [t lél INREEELREER T LITERALS rrrri TTTTT
1 nls' c I ] 1 T TTTTTTTTTTTT i HJ|A|~.|”||6|Z|' TTTTT LB rTimi TTTT7T
1 D'll e T 1 T H TTTrrrrriTTd TTT1 llcl‘l Iol'l ‘D'.” TTTTT T |. FTTTT i rTrTTd
1 °’7| c T T i | "7'6'0‘0'0‘ LR TTTT TrTTT1TTTTTd TT 1T P 1Ty TTTTT
T 0‘!‘ . T T I T 'lz‘_l?’j" TT1T TTT1 TYIr1rr1rorrid TTTTT T NUMERIC rrTrT TTTTT
1 OIII G T I i I TTTTTTTITT TTTI _|.|1|?| |0100'9| TTTTT LI} LITERALS FrrrTT TTTTT
7 1l"l ¢ T ¥ T T TTTTTTTTTTTTd .|flf6la|a|£T rTyrrrrryed rrrTT TTTT11
71|'|c| T T T TTTTTTTTT TTTT[TTTTTTITTT TTTT1 T TTT T TP T T T TTTTToITTTd TTTvd
‘Izlcl I T [ TTTTTTTVT Tt TTTTTTTT rTrriynrt TTTTT |||||||[||‘||l| TTTTT
T1l’lc| T I I TTTTTTTT1d TTTT TTTTTTTT T TTTH1 LI L TTTirr1rTiriTnhi TT 1711
T ‘I‘I c T L T T TTTT I T IV T [ TT T T T TTTTTTd TTTTHTT TTTT1 TTTTITITTRTTTTT TTTTT
lilllcl 1 I I I"!,.'][II, TT T frvryrrrrTrTrirerrid TT '|||||L|||||_||||||l|| TTTTT
LT I T L TT o ags L O A 5 5 0 O 5 0 I 7 o, W O OO
" "
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OPERATION CODES

.Use of RPG II allows many different types of operations to be
performed on data. Special codes which indicate the operation to
be carried out must be used to specify the required operation.
The codes are easy to work with, since they are usually an
abbreviated form of the operation to be performed.

Calculation operations are either internal or external. Internal
calculation operations are performed in the computer within the
processing of a single II program. Internal calculation
operations fall into the following categories:

Arithmetic Operations

Move Operations

Move Zone Operations

Compare and Testing Operations

Binary Field Operations

Indicator Setting Operations

Branching Operations

Lookup Operations

Subroutine Operations

Input and Output Programmed Control Operations

External calculation operations comprise those operations which
are performed by a subroutine or program that has been compiled
separately from the main RPG II program. They comprise the
externsl linkage operations and the debug operation. Valid
operation codes are summarized in Appendix B, Table B4.

ARTITHMETIC OPELATIONS

Arithmetic operations can beaggrformed only on numeric fields,
arrays, array items, or literals. The result field must also be
numeric. When arithmetic operations are used in which all three
fields occur, the factor 1 and factor 2 fields (columns 18-27 and
33-42) and the result field (columns 43-48) may all be different
fields; they may all be the same field; factor 1 and factor 2 may
be the same field but different from the result field; or either
factor 1 or factor 2 mey be the same as the result field.

The lengti. of the result field must be kept in mind when
arithmetic operations are performed. When the result is aligned,
decimal positions in excess of the number of decimal positions in
the result field are dropped from the right side; integer digits
in excess of the integer portion of the result field’s size are
dropped from the left side. The results of all operations are
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signed plus or minus (+ or -). Any data placed in the result
field completely replaces the previous contents of the field.

Arithmetic operations are performed through the use of codes for
nine functions: add, zero and add, subtract, zero and subtract,
nultiply, divide, move remainder, square root, and crossfoot.

ADD (ALD)

In the add function, factor 2 is added to factor 1 and the sum is
placed in the result field. Factor 1 and factor 2 are not changed
by the operation.

ZERO AND ALD (Z~ADD)

In the zero and add function, the result field is first set to
zeros, then factor 2 is added to the result field. The result
field then contains factor 2 in the right positions, and zeros in
the left positions not occupiea by factor Z. Factor 1 is not used
in the Z-ALD operation.

SUBTRACT (SUB)

The subtract functigmﬂ causes factor. 2 _to be subtracted from
factor and the difference to be placed in the result field.

Yactor 1 and factor 2 are not changed by the operation.
Subtracting two fields which are the same is a method of setting
the result field to zero.

ZERO AND SUBTRACT (Z-SUB)

In the zero and subtract function, the result field is first set
to zeros, then factor 2 is subtracted from the result field and
placed in the result field, so taat the complement of { ctor 2
ends up in the result field. Factor 1 is not used. This operation
can be used to change the sign of a field.
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MULTIPLY (MULT)

The multiply function causes factor 1 to be multiplied by factor
2, and the product to be placed in the result field. Factor 1 and
factor 2 are not changed. When a field described as the result
field is used as a factor, the length of the result field must be
checked to be sure it is sufficient to hold the product.

DIVIDE (DIV)

In the divide function, factor 1 (dividend) is divided by factor
2 (divisor) and the result (quotient) is placed in the result
field. Factor 1 and factor 2 are not changed. If factor 1 is
zero, the result of the divide operation will be zero, however
factor 2 cannct be zero. Any remainder resulting from the divide
operation is lost unless the move remainder operation (MVR) is
specified as the next operation; if it is, the result of the
divide operation cannot be halt-adjusted (rounded).

MOVE REMAILDER (MVK)

The move remainder function moves tie remainder from the previous
divide operation to a separate field named under the result field
entry. The meximum length of the remeinder is 15, including
decimal positions. The number of significant decimal positions is
the greater of either the number of decimal positions in factor 1
of the previous divide operation, or the sum of the decimal
positions in factor 2 and the result field of the previous divide
operation. The maximum whole-number positions in the remainder
are equal to the whole-number positions in factor 2 of the
previous divide operation. This operation must immediately follow
the divide operation and should be conditioned by the same
indicators. Factor 1 and factor 2 must not be used with MVR.

SQUARE ROOT (SQRT)

The sguare root function derives the sguare root of the field
named in factor 2 and places it in the result field. Factor 1 is
not used. Factor 2 and the result field are numeric fields from 1
to 15 digits long, including up to nine decimal places. For every
digit to the left of the decimal place in the result field there
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should be two digits to the left of the decimal place in factor
2. For every digit to the right of the decimal place in the
result field there should be two digits to the ri%ht of the
decimal place in factor 2. A negative number causes a alt, thus
factor 2 cannot be a negative number. When the SQRT operation is
used, the result field length must be greater than or equal to
the = decimal positions entry. The result field (root) is
automatically half-adjusted. A whaole array can be used in a SQRT
operation if factor 2 and the result field entry contain array
names. In this case, the square root of each item of the array
nemed in factor 2 is 7placed in the corresponding item of the
array namec in the result field.

CROSSFOOT (XFOOT)

The crossfoot function is used only on arrays with numeric items.
It adds 211 the items of the array together and places the sum in
the result field. The total can be half-adjusted in the result
field. Factor 1 is not used; factor 2 contains the name of the
array. Resulting indicators can be used. If the result field is
an item of the same array used in factor 2, the value of that
item before the XFOOT operation is used in arriving at a total.

MOVE OPERATIONC

Move operations move factor 2, or part of it, to the result
field, but do not change factor 2 itself. Factor 1 is not used in
move operations. Resulting ilndicators may not be assigned. lMove
operations can be used to change numeric fields to alphanumeric
" fields and alphanumeric fields to numeric fields. To change a
nuneric field to an alphanumeric field, the name of the numeric
field is placed in factor 2 and an alfhanumeric result field is
used. To change an alphanumeric ficld to a numeric field, the
process is reversed: the neme of the 2lpharnumeric field is placed
in factor 2 and a numeric result field is used.

When data is moved into numeric fields by means of move
operations, any decimal positions in the data are ignhored. For

example, if 1.72_ is moved into a nuneric field with one decimal
position, the result is 17.2.

Move operations can be used to perform two functions: move, which
moves and right-adjusts the desta; and move left, which moves and
left-adjusts the data.
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MOVE (MOVE)

The MOVE operation code causes characters from factor 2 to be
moved to the rightmost positions in the result field. Moving
starts with the rightmost character. If factor 2 is longer than
the result field, the excess leftmost characters of factor 2 are
not moved. If the result field is longer than factor 2, the
characters in the result field that lie to the left of the data
just moved in remain unchanged.

Alphanumeric fields or constants may be changed into numeric
fields by moving them into numeric fields. When this type of move
occurs, the digit portion of each character is converted to its
corresponding numeric character and then moved to the result
field. BRlanks are transferred as zeros, and the zone portion of
the rightmost alphanumeric character 1is converted to a
corresponding sign. The sign is then moved to the rightmost
position of the numeric field, where it becomes the sign of that
field. Conversely, numeric fields may be changed into
alphanumeric fields by moving them into alphanumeric fields. When.
this type of move is specified, all digits are transferred,
including the digit and zone of the rightmost character.

MOVE LEFT (MOVEL)

When the move left operation is used, the characters from factor
2 are moved to the leftmost positons in the result field,
beginning with the leftmost character of factor 2.

When MOVEL is specified to change an alphanumeric field or
constant into a numeric field, the digit portion of each
character is converted to its corresponding numeric character and
then moved into the result field. Blanks are transferred as
zeros. The zone of the rightmost character of factor 2 is used as
the sign of the result field, whether or not the rightmost
character is moved.

When & numeric field is moved into an alphanumeric field, it is
changed into an alphanumeric field. Digits are transferred left
to right. The digit and zone portions of the rightmost character
are converted to one byte each, if that character is to be moved.
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If factor & is longer than the result tield, the excess rightmost
characters of factor 2 are not moved. Certain other conditions
apply if factor 2 is longer than the result field:

If both fields are numeric, the sign from the rightmost
position of factor 2 is moved over the rightmost digit of
the result field.

If ©both fields are alphanumeric, only the number of
characters needed to fill the result field is moved.

If factor 2 is numeric and the result field is alphanumeric,
the result field contains only digits after factor 2 is
noved.

If factor 2 is alphanumeric and tihe result field is numeric,
the zone from the rightmost character of factor 2 is moved
to the sign position of the result field, and the remaining
result field positions contain only digits.

If the result field is longer than factcr 2, the characters to
the right of the data just moved in remein unchanged, and if a
nureric field is used, its sign also stays the same. Two other
conditions apply for the MOVEL operation if factor 2 is shorter
than the result field:

If the result field 1is numeric and factor z is either
numeric or &alpheznumeric, the digit portion of factor 2
replaces the contents of the leftmost positicns in the
result field, and the sign in the rightmost position of the
result field is not changed. '

If the result field is alphzsnumeric and factor 2 is either
numeric or alphanumeric, the characters in factor 2 replace
the equivalent number of leftmcst prositions in the result

field, and no chan%e is made in the zone of the rightmost
position of the result field.

When factor 2 and the result field are the same length, the
following conditions apply with MOVEL:

If factor 2 and the result field are both numeric, the sign
is moved with the rightmost digit of factor 2.

If factor 2 and the result field are both alphanumeric, all
the fzctor 2 characters are moved.

If factor 2 is numeric anc¢ the result field is alphanumeric,
the factor 2 sign is moved with the rightmost digit. Only
the digits in the other positions are moved.
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If factor 2 is alphanumeric and the result field is numeric,
the zone and digit portions of the rightmost digit of factor
2 are moved. Zones in other positions are not moved.

MOVE ZONE CPERATIONS

Move zone operations are used to move only the zone portion of a
cheracter. Four varieties of tle move zone operation can be used:
move high to high zone, move high to low zone, move low to low
zone, and move low to high zone.

In the following discussion the word high refers only to an
alphanumeric field, and the word low refers to either an
alphanumeric or a numeric fiela.

MOVE HIGH 790 HIGH 20Nk (MHRZO)

The move high to high zone operation moves the zone from the
leftmost position of factor 2 to tae leftmost position of the
result field. Botan factor 2 and the result field nust be
alphanumeric.

MOVE HIGH 70 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 alphanumeric, but the result field may be either
alphanumeric or numeric.

MOVE ICW TC LOW ZONE (MLLZC)

MLLZO moves the zone from the rightmost position of factor 2 to
the rightmost position of the result field. Factor 2 and the
result field may both be either alphanumeric or numeric.



SECTION 7  PAGE 10

MOVE ILOW TC HIGH ZONE (MLHZO)

This operation moves the zone from the rightmost position of
factor 2 to the leftmost position of the result field. Factor 2
can be either numeric or alphanumeric, but the result field must
be alphanumeric.

COMPARE ANL TESTING OPERATIONS

Compare and testing operations are used to test fields for
certain conditions. No fields are changed by these operations;
instead the result of the test on the fields is shown by the
resulting indicators assigned in columns 54-59.

COMPARE (CCMP)

The compare operation causes factor 1 to be compared with fO tor
2. The results of the comparison are shown by assigned indicators
that are turned on or off. The nigh indicator is turned on if
factor 1 is greater than factor 2; the low indicator if factor 1
is less than factor 2; the equal indicator if factor 1 is equal
to factor <.

The compare operation cannot Dbe used with entire arrays, and
factors 1 and 2 cannot be compared unless both are either
alphanumeric or_ numeric. If the fields are alphanumeric, they are
automatically aligned to their leftmost character before they are
compared. If one factor is shorter, its unused positions are
automatically filled with blanks.

If the fields to be compared are numeric, they are automatically
aligned according to the decimal point, and any nissing digits
are  filled in with zeros. The maximum length for numeric fields
to be compared is 15 digits.

If an alternate collating sequence 1is defined in the
specifications, alphanumeric fields are compared according to
that sequence.



SECTION 7 PAGE 11

TEST ZCNE (TEST1Z)

This operation is used on alphanumeric result fields to test the
zone of the leftmost character (see Section 6, "Chsracter
Structure”). The test determines whether the zone is positive
(+), negative (-), or blank. Resulting indicators are assigned to
show the results of the test. The plus indicator is turned on by
the zone portion of the cheracters & and A-I, while the minus
incicator 1is_ turned on by the zone portion of the characters
(right brace), - (minus), and J-R. All other characters turn on
the blank indicator.

The TESIZ operation cannot be used on numeric result fields, nor
does the operation use factor 1 and factor 2.

BINARY FIELD OPBRATIOWNS

IThree binzary 1rield operation codes are proviaed to set and test
individual bits used as switches in a program. IThe codes are
BITON, BI10F, and TE31E; tney are entered in columns 2&-%2. When
one of these codes is used, iactor 2 can contain either s field
nare, Cr one tc eight bit specifications.

One or more bits per operation, up to a meximum-of eignt, may be
set on, set ofi, or tested. Bits may be specified in a literai by
numbering tner O-7, from left to right, and enclosing taem in
apostrophes. They neeu not be specified in any order. 10 specify
bits 1, 4, 6, and 7, ror example, ‘1467° would be entered in
columns 33-3& of factor 2. Bits whicn are not specified in factor
2 are not changed.

Bits may also be specitied usin., the name of a orie—position
alphanumeric field name or table or array item. In this case, the
bits which are on in tne field or array item are turned on,
turned off, or tested in the result field, and bits which are not
on are not affected.

SET BIT ON (BITON)

ihe wuse of the BITON operation code in columns 2&~32 causes the
bits identified in factor 2 tc turn on in the field named in the
result field entry. Conditioning indicators can be used in
columns 7=17. Any entry uncer field length must be 1.



SECTION 7 PAGE 12

The factor 1, decimsl positions, half-adjust, and resulting
indicators entries are not used with the BITON operation.

SET BIT OFF (BITOF)

The use of the BITOF operation code in columns 28-31 causes bits
identified in factor 2 to turn off in a field named as the result
field. All other specifications are the same as those for the
BITON operation.

TEST BIT (TESTE)

Use of the TESTB operation code causes bits identified in factor
2 to be tested for an on or off condition in the field naned as
the result field, and the condition of the bits to be shown by
resulting indicators in columns 54-5Y. All other specifications
are the same as those for LITOiN and BIYQOF.

As many as three resulting incicators can be named for one TESTB
operation, but at least one must be used. Although two indicators
may be the same for one TESTB operation, three cannot. If factor
2 contains bits which are all off, no resulting indicators are
turned on.

Resulting indicators have cifferent meanings for different
columnse. -

An indicator in columns 54-55 1is turned on if each bit
specitied in factor 2 is off in thne result field.

An indicator in columns 56-57 is turned on if two oxr more
bits were tested and some bits were found to be on and
others off. The field named in factor 2 must contain more
than one bit which is on if an indicator appears in columns
56-57.

An irdicator in columns 5&-59 is turned_on if each bit
specified in factor 2 is on in the result field.
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INLCICATOR < ETTING CPERATIONS

Indicator setting operation codes are usea to turn indicators in
columns 54-59 on or off. 7he Leadings shown in the resulting
indicators field (plus, minus, =zero, etc.) do not apply in
indicator setting  operations. fhe two indicator setting
operations which can be used sre SETON and SEIQOF. Whenever a new
record 1is read, record identifying indicators (01-99) and field
indicators are set to reflect conditions on the new record. The
sitting from any previous SEION or SETOF operation does not apply
then. -

Indicators L1-L9 and the recorc identiiying indicators are always
turned  off after detail output operations are counpleted,
regardless of the previous SETON or EEIOF operation. Setting on
or setting off a contrcl level indicetor (L1-1LY) does not
automatically set on tie lower control level indicators.

SE1 ON (SE.ON)

The SETON operation code couses indicators entered in columns
24~-59 to Dbe turned on. Any indicator may be turnea cn by the
SE1ON operstion.

If the IR indicator is turred on by a LiiCh operaticn concitioned
with & contrcl level incicator (columns 7-8), processing stops
after all total output operations are finished. 1f it is turned
on by a SEICN operationn not so conditioned,egrocessing stops
after the next total output operaticn is completed.

If halt indicators (H0O-HS$) are set on ané not turned ofr before
the detail output operations are complete, the system types a
message on the console indicating walch halt indicetor is on. lne
operator may then either continue tne job or terminate it.

Ski Ort (SETOF)

This operztion ceuses 1indicastors in columns 54-5% tc be turned
off. Any indicator may be turned off by the SEIOF operatior.
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NUMERIC INLCICATORS

Numeric indicators (01-99) may be used in a variecty of ways O
fulfill a number of purposes. During the input cycle they may be
used as field record relation indicators, as record identifyin
indicators, or as field indicators. Specifying them as fiel
record relation indicators causes them to be tested; specifying
them as record identifying indicators causes them to be turned on
or off. It is important to remember that if an input field is
specified again as an output field with = blank after entry
(column 3S of the output sheet), = zero or blank field indicator
specified on the input field will turn orn as soon as that field
is blarked, ancé will affect calculation and output specifications
with which it is used.

During the calculations cycle, nuueric indicators 01-99 may be
used e€ither as operation indicators or as resulting indicators.
Specified as operation indicators, they deternine whether or not
an operation is to be performec; as resulting indicators they are
turned on or off.

During the output cycle 01-99_ may be specified as output
indicators to condition ou%put fields.

HALT INDICATORE

Halt indicators (HO-HG) are turned on and off in the same manner
as numeric indicators, with two exceptions:

Helt indicators sre tested at the end of each detail cycle,
ard néf any € on & message is t¥¥ed to the operator (see
Appendix G, "Error Messag sﬁs. the operator indicates
that the Jjob 1is to be continued, the indicator is turned
off.

If hzlt indicators are on at the end of the detail cycle,
the job is halted and processing stops.

OVERFLOW INDICATORS

One overflow indicator (CA-CG, OV) is assigned to each printed
output file in the file description specifications. The overflow
indicator may Le turned on or cff when it is specified as a field
indicator on input or as a result indicator for calculations; or
it may be tested when it is specified as an operation indicator
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for calculations or as a conditioning indicator for outpute.
Although overflow indicators cannot condition exception lines,
they may condition fields within the exception record.

An overflow indicator is turned on when spacing goes past an
overflow 1line, but not when the overflow line is skipped. A skip
to a new page from a line not conditioned by an overflow
indicator causes the indicator to be turned off.

CONTROL LEVEL INDICATORS

Control level indicators (L1-L9) are used to indicate a change in
a control field. RPG turns them on when a change is encountered
in the value of the control field of a subsequent record. They
are turned off at the end of the detail cycle following the
control field change. Control level indicators may also be turned
on or off by calculations.

When RPG turns on a control level indicator, all lower level
control indicators are turned on as well; however a control level
indicator turned on or off as a record, field, or resulting
ingicator does not turn the lower level control indicators on or
off.

EXTERNAL INDICATORS

Extermal indicators (U1-U8) are used on file description
specifications to condition fi%es. They may also _be used as field
record relation indicators (input 8pe01flcat10nsg? operation
indicators (calculation specifications), or conditioning

indicators (output specifications).

External indicators provide a means of passing yes or no
information from Control Language Statements (Appendix F) to a
program and from one program to the next. They may be turned on
or off with the CLS parameter card (//PAR, Apperdix F), or by
being specified as field indicators. The status of extermal
indicators remsins unchanged from the end of one job step to the
beginning of the next job step.
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FIKRST PAGE INDICATCR

The first page indicator (1P) is used to produce heading and
detail 1lines on the first page of output. It 1s turned on by RPG

at the beginning of the first program cycle, before any input
records are read, and turned off by RPG jus% before the first
detail record is read. It is also turned on when specified as a
field indicator in the input specifications.

The 1P indicator may be used as an operation indieator, but will

remain off the first time through the program cycle unless it is
intentionally set on.

BRANCHING CPERATIONS

Branching operations allow operations to be performed in a
different  order than 1is specified on the GCalculation
Specifications  Sheet. They can be used to cause several
operations to be performed over and over againj; to cause certain
operations to be pertormed for certain recorc types and not for
others; or to cause several operations to be skipped when certain
conditions occur.

Two operation codes can be used: GCLO, and TAG.

GO TO (GOIC)

The GO10 operation code allows instructions to be skipped if some
other instruction is specified to which the program is to go (see
TAG). The skip may be to an earlier line or to a later
specification line, but it cannot be from a calculation within a
subroutine to a calculation outside of that subroutine, or vice
versa.

A skip can be made from a calculaticn that is conditioned by a
control level indicator (columns 7-8) to one that is not, however
the programmer should be familiar with the RPG program logic
before he uses this feature.

If there is no entry in columns 7-8 of a GOTIC line, but the
associated TAC 1line contains a control level indicator (1O-IC),
the program skips from the point of the GOTO line in detail
calculations to the point {following the TAG line 1in total
calculations, and no detail output occurs. Data from the record
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being processed remains available; data from the next record is
not transferred to the input work area. The sane input fields are
repeatedl transferred to the RPG-assigned locations before
detail calculations are performed.

Total calculations following the TAG 1line are once again
secuentially executed, subject to the status of conditioning
indicators in columns 7-17; total output again occurs, unless
another GCIO instruction causes it to be bypassed; overflow
output 1is processed if O©A, OF, or OV is on; and detail
calculstions are again performed.

Several events take place during detail calculations preceding
the GCTO operation. If field indicators or the MR indicator were
turned on or off, they are reset air'ter each total output to the
setting they had immediately before original detail ceiculations
for the current recora. If UA-OF, or CV was turned on or off, it
is reset Dbefore overiflow outjut to its status at the end of the
preceding total output. It is turned on, however, if it was off
at the end of the preceding output and a carriage-tape channel 12
punch 1is encountered during one o1 the repeated total output
times. Once it has been turned on by channel 12, it is not turned
off again until the next detail output has been completed. LO-LS
or record type indicators turred on or off by the SETCKN or SEIQOF
operation or as resulting indicators retain their status.

Factor 2 must contain the name of the point to which the
operation is to go. Factor 1 and the result field are not used in
the GOTO oreration. GOTO may be conditioned by any indicators. If
it is not conditioned, the operation is always executed.

TAG (TAG)

The TAG operation code defines the point to which a skip is
specified in the GOIO operatior. The name must begin in column 18
of factor 1. The same name may not be used for more than cne TAG
instructior.,, and it cannot be tne name of & field used in the

Prografi.

Factor 2 and the result field are not used in the TAG operation,
and no indicators may be entered in columns %17. Control level
indicators may be used, however, if a skip is to be made at total
tine.
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LOOKUP OPERATICNS

Lookup operations are used when a table or array is searched for
a special item. The lookup operation can be used to search a
single talle, to search an array, or to search using two related
tables. Only one code is required for lookup operations: IOKUP.

LOOKUP (LOKUP)

The LOKUP operation code causes a sesrch to be made for a
particular item in a table or array named in factor 2. Factor 1
contains the search word for which a match is to be found in the
table or array named. The search word may be an alphanumeric or
numeric constant, an array item, a field name, or a table name.
The search word must be the same length and contain the same
format (alphanumeric or numeric) as the table or array item, but
need not have the same alignment.

When & table is named in factor 1 for a LCKUP operation, the
specification is not for the whole table, but rather for the item
last selected from the table.

ASSIGNING INDICATORS

Resulting indicators are always used in connection with I.OKUP,

first to_indicate the t%pe of search desired, and then to reflect
the result of the search. In all cases the résulting indicator 1s
turned on cnly if the search is successful.

An indicator assigned to LOW (columns 56-57) instructs the
program to locate an entry in the table that is nearest to the
search word, yet lower in sequence than the word. The first
higher entry found causes the indicator assigned to HIGH to turn
on.

A resulting indicator assigned to HQUAL (columns 5&-59) instructs
the program to search for a table or array item equal to the
search word. The indicator turns on only if such an item is
found. If seversl items are identical to the search word, the
program selects the first one it encounters.

At lesst one resulting indicator must be assigned for a LOKUP
operation, but no more than two can be used. Resulting indicators

should not be assigned to both HIGH and ICW, since the indicator
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assigned to IOW will be ignored, but indicators can be assigned
to EQUAL and HIGH, or to EQUAL and 1OW. The program then searches

for an entry that satisfies either condition, but checks for an
EQUAL item Tfirst. If no EQUAL entry can be found, the nearest
item lower or higher in sequence is selected.

A search may be made on HIGH, on IOWw, on HIGH and HWAL, or on
LOW and EQUAL only if the table or array is in sequence. NO
resulting indicator is turned on if the entry searched for is not
found. (See Appendix B, Tables B2 and B3, for indicator
sucmaries.

SEARCHING A SILGLE TAELE

When a single table is searched, factor 1, factor 2, and at least
one resulting indicator  must be specified. Conditioning
indicators may also be specified in columns “-17. Resulti
indicators are always set on to reflect a successful result o
the sesrch, and off if the search was unsuccessful.

Every time a table item is found that setisfies the type of
search Dbeing made (EQUAL, HIGH, IOW), a copy of that table itenm
is plecec in & special storage area and the previous contents of
the storage area are destroyed. ILf the search is not successful,
the storage area remains untouched.

SEARCHING WITH 1WC TABLS INVOLVED

When two related tables are used in a search, only one is
actually searched. When the search conditior. (HIGH, IO, fQUAL)
is satisfied, the corresyponding data items from both tables are
made available for use. 4ihe two tables involved should be the
same length. If the table that is searched is longer tnan its
related tairle, the search stops at tne end of the shorter table.

Factor 1 must be named as the searcin word anC factor « must nanme
the table to be searched. 1he result field must name the related
table from which data is to be made available for use. nesulting
indicators must =2lso be used. Conditioning indicators may be
specified in columns 7-17 if they are needed.
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REFERENCING FOUND TABLE ITEMS

Whenever & table name is used in an operation other than LOKUP,
the table name does not refer to the table itself, but to the
data item placed in the special storage area as a result of the
last successful search. This allows data items from a table in
calculation operations to be used.

The teble may also be used as the result field in operations
other than the LOKUP operation, so that the contents of the takble
cen be modified by calculation operations. In this case the
contents of the special storage area are changed by the
calculation operation, and the corresponding table item in the
table itself is also changed.

If a table is named in factor 1 in a LOKUP operation, the
contents of the special storage area are used as the search word.

In this way & data item from a table can itself become a search
word.

SEARCHING AN ARRAY

LOXUP operations are specified for arrays in the same way as for
tables except that the result field cannot be used if factor 2
names an array. L1f just the array name is used in referencing the
array, the search begins at the first item in the array.
Indicators must be used to determine if a metch was found. The
indicators reflect only that the desired item is in the arrsay;
the programmer does not have ready access 1o a found item.

The arraé name ma¥‘be used with an index consisting of & field
name or & literal. 1f an index 1s used, the search bégins at the

item identified by the index. If a match is found, the nurber of
the array item containing the match is placed in the field used
as the index. If no match is found, the index field is set to 1.

If a literal is used as an index, indicators must be designated
to determine if a match wes found. The content of the item
referenced by the literal is nct changed.

SEARCHING AT A SPECIFIED ARRAY ITEM LOCATICN

To save processing time it is possible to start the LOKUP search
at a particular item 1in an arraye. The search starts at the
specified iter and continues until the desired item is found or



SECTION 7 PAGE 21

until the end of the array is reached. This type of search is
indicated by additional entries in columns 33%-42. The name of the
array to searched is entered in these columns, followed by a
comma and c¢ither a numeric literal or the name of a2 numeric field
with no decimal positions. The numeric literal or field shows the
nurber of the item at which the search is to start; it is termed
an 1index because it points to a certain item in the array. All
other columns are used in the same way as they are for the normal
lookup operation.

When en index field is used, an unsuccessful search causes that
field to contain the value of one. If an array item is found
which satisfies the conditions of the LOKUP operation, however,
the number of the item, ccunting from the first item in the
array, is placed in the index field. A numeric literal used as an
index is not changed to reflect the result of the search.

SUEROUTINE OPERATICNS

The subroutine operation codes are usec only for subroutines that
are parts of other main routines. The subroutines are coded in
specification lines on the calculation sheet fcollowing all detail
and total calculation operations. kven though they are specified
last on the calculation sheet, they may be performed at any point
in the ceslculation operations. Each subroutine must have a rnzme
entered in factor 1, and tne operation code BEGSR entercd on the
same 1line. The subrcoutine name can be 1-6 characters long and
must begin with an alpunabetic character in column 18. The
reraining characters can be any combination of alphabetic or
numeric characters, but may not contain special characters.
Blanks may not appear between characters in the name, and no two
sutroutines used 1in the same program may have the same name.

Except for AN and Ok lines, each specification line within the
subroutine must have SR in columns 7-8 to identify it as a
subroutine line.

All possible RPG II oOperations may be performed within a
subroutine. The operations ma¥ oe concitioned by any valid
indicator in columns S-17. rdividual operations within a
subroutine carnnot be conditioned by a control level indicator in
columns 7-&, however, since SR must appear in those columns.,

Fields wuwsed in the subroutine may be defined either inside or
outside the subroutine. In either case the fields can be used by
both the mein routine and the subroutire.

A subroutine camnnot be written within a subroutine. Although it
may call another subroutine, a subroutine cannot call itself or
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the subroutine which callea it. When GOIO0 is used 1in a
subroutine, branching  outside to a statement 1in another
subroutine or branching from outside the subroutine to a
statement within the subroutine causes an error cordition. A skip
can be made only from one statement within a subroutine to
another statement within the same subroutine.

Three operation codes are used in defining a subroutine: BEGSR,
ENDSR, and EXSkK.

BEGIN SUBRCUTINE (BEGSR)

This operstion code is coded as the first statement of a
subroutine and serves as its beginning point. Factor 1 nust
contain the name of the subroutine.

ENC SUBROUIINE (ENDSR)

ENDSR serves as the last statement of the subroutine to define
the end of the subroutine. lFactor 1 may contain a name which then
indicates & point to which a skip can be made by a GOTC statement
within the subroutine. The ENLSR cperation encing the subroutine
automatically causes a branch back to the next statement after
the EXSR operation.

EXECUTE SUBROUTINE (EXSk)

This operation causes a skip to be nade to the beginning of a
subroutine. Factor 2 must contain the name of the subroutine that
is to be executed, and the same rame must appear on a BEGSR
instruction. EXSR may appear anywhere in the program to indicate
that the subroutine is being called. Whenever EXSR appears, the
subroutine is automatically executed. EXSK may be conditiocned by
indicators to cause the subroutine to be executed only at tne
time when all specified conditions are satisfied. Any valid
indicators may be used in columns 7-17. If no indicators are
used, the subroutine is always executed when EXSR is encountered.
Fntire subroutines can be conditioned by contral level indicators
when the control level indicator is used with the EXSR operation.
After all operations in the subroutine are done, the operation in
the line following the EXSR specification is performed.
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INPUT AND CUTPUT PROGRAMMEL COLTROL OPERATIONS

In the normal RPG II processing cycle, a record is read,
calculations are performed, &nd records are written. This cycle
can be altered, however, to allow input and output operations to
be executed during calculations. five operations can be used to
alter the cycle: exception, force, display, read, and chain.

EXCEPTION (EXCPT)

This operation allows records to be written at the tinme
calculations are being done. It is used primarily when the nunker
of similar or identical records (either detail or total) to be
written in one program cycle is variable rather than exact.

When the exception operation is used, EXCP1l is entered in columns
28~32. Columns T7-17 mey have entries, but all other columns must
be blank. The line or lines tc be written out during calculation
tire &are indicated by an L in column 15 of the Output-—Format
Specifications Sheet.

FORCE (FORCE)

FORCL statements are used with primary or secondary input, or
update files to enable selection of the file from which the next
record 1is to be taken for processing. lactor 2 in a FORCE
statement identifies the file from wnich the next record is to be
selected. 1f the statement is executed, the record is selected at
the start of the next grogram cycle. If two or more FORCE
statements are executed uring the same program cycle, all but
the last one are ignored.

Although the first record to be processed is always selected by
the normal method, FORCE staterents override nultifile processing
selection  for the remaining records. When end-of-file is
encounterec on a forced file, a record is not retrieved from the
file; instead the method of selection reverts to multiprocessing
anc the record to be processed is selected by normal methods.
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DISPLAY (DSPLY)

The display operation allows either or both of two events to
occur:

A field, table element, array element, or literal up to 120
characters long can be printed on the console without a
program halt during program execution.

A field, table element, or array element up to 120
cheracters long can be printed on the console with a program
haelt to allow that field to be changed. Literals may not be
changed with the DSPLY operation code.

When the DISPLAY operation is used, factor 1 holds the field to
be displayed; factor 2 gives the filename of the console; and the
result field contains the field to be changed. Both factor 1 and
the result field are optional; however, either one or the other
nust be used. If desired, both may be used.

shen data is entered during program execution, alphanumeric
fields are left-justified after all characters are keyed, and
nuneric fields are right-justified after all characters are
keyed. Leading zeros are not required for rumeric data. After the
data is entered the ENL Xkey must be depressed if the data is
correct, or the CANCEL key if data is to be re-entered. If no
characters are entered or the space bar is not depressed, the
result field is not changed. Alphanumeric fields entered during
program execution are blanked out; numeric fields are zeroced out
before the actual input field is moved in.

READ (KEAD)

The READ operation is used to call for demend file information to
be input during the calculations in the program cycle. This
operation differs from the IORCE operation 1in that FORCE
specifies input on the next program cycle rather than the present
one. When the program is r ing from several demand files during
the same RPG II cycle, record identifying indicators assigned to
the demand files remein on throughout the cycle if the previous
READ operations were executed successfully.

The READ operation code must appear in columns 28-32. lfactor 2
must contain the name of the file from which a record will
immedistely be read. An indicator should be specified in columns
58-59 to turn on after each READ operation if an end-of-file
condition is reached. When columns 53-59 (resulting indicators)
are blank, a halt condition occurs on an end—of-file cordition
and on subsequent KiAD operations after the end-of-file condition
is reached. Indicators may be specified in columns 7-17.
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The READ operation is similar to the CHAIN operation, excert that
the READ file 1is processed sequentially and the CHAIN file is
processed randomly. Demand files can be processed only by the
READ operation; CHAIN cannot be used. When the READ operation is
used for demand files, the MR indicator cannot be entered in
columns 63-64 on the input sheet. Numeric sequence testing on the
input sheet 1is not allowed for demand files, nor are control
levels, match fields, and look-ahead fields. When a demand file
is conditioned by a U1-U& indicator which is not on, no records

. are read from that file and the end—of-file indicator in columns

58-59Q does not turn on.

The following files can appear as factor 2 in a READ operation,
provided they are designated as demand files by a D in column 16
of the file description sheet:

Sequential files processed consecutively and specified as
input or update files in column 15 of the file description
sheet.

Irdecxed  disc files processed sequentially by key and
specified as input or update files.

Indexed disc files processed sequentially within limits and
specified as input or updzte files.

CUAIN (CHASN)

The CHAIN operation causes a record to be read from a disc file
during calculations. One record is allowed to be read in when the
operation code CHAIN appears in columns 2&-32 of the calculation
sheet. Indicators may be used in columns 7-17, but the result
field, field length, decimal position, and half-adjust (columns

3—533 entries must be blank. File conditioning indicators

U1l-U8) can be used to condition & chezined file, and columns
54-55 should contain a resulting indicator entry. If the record
is not found, the indicator specified in these columns will turn
on. If an 1ndicator is not specified in columns 54-55 and the
record is not found, the program will have a halt condition. No
output 1is permitted to a chained update file when the specified
record is not found. Columns 56~59 must always be blank for chain
operations.

The chain operation is used for two purposes: random processing
of an indexed or direct file; and direct file loading.

In random processing, a record must be identified by a relative
record number before it can be read from a direct file, or by a
record key before it can be read from an indexed file. The
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relative record number or record key can be contained in a field
specified for that purpose. In the chain operation, the operation
code CHAIN is required in columns 28-32 of the calculation sheet.
Factor 1 entries must be a relative record nuumber or key.
Relative record numbers must be numeric. Factor 2 must contain
the name of the file from which the record will be read. This
file is then the file that is chained to, or the chained file.

A direct file is created for direct file loading when it is
defined as a chained output file on the file description sheet.
Factor 1 in the calculation specifications must then contain a
relative record number, columns 28-32 must contain the operation
code CHAIN, and factor 2 must contain the name of the direct disc
file to be loaded. Relative record pumbers define the record
position for each record in the direct disc file. The relative
number can be all or part of a field in input records, or can be
generated by the RPG II program. After the disc file is loaded,
fhe relative record numbers are used for record identification of
the disc records.

Wwhen a direct file is loaded as a chained output file, the system
blanks out the disc space required for the direct file before it
is loaded. The relative record number is used to chain to the
corresponding relative record position in the disc file. The
information in the file then replaces the blanks when it is
written on disc. If a record is not loaded, the space reserved
for that record in the disc file remains tlank until the proper
record is loaded at a later time.

Once the direct_file is loaded, records_ can be inserted or
changed in the file by defining the direct file as an updatc file
processed either consecutively or by the chain operation.

Inserting records in direct disc files is a very different
process from record addition to sequential or indexed files. A
new C i ed sequential dj ile i i
positggnprgwaiiab%gd at t%héa endquo¥t the f%ig.fT e égmghgrgéggg
ocours for an indexed file, except that the record key and disc
address are added to the file index. Space is already reserved
for any new records inserted in a direct disc file, hence the
record is inserted in its proper place rather than added to the
physical end of the file.

EXTERNAL LINKAGE OPERATIONS

External linkage operations permit interface between the main RPG
II program, which performs internal calculations, and external
subroutines and user programs. (See Appendix E for a detailed
explanation of subroutine inkage.) Codes are provided for three
external linkage operations: exit to a subroutine, RPG II label,
and user‘s label.
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CEXIT TC A SUBRCUTINE (EXIT)

The EXIT operation code allows the programmer to transfer control
from the RPG 1II program t¢ a user subroutine whose name is
contained in factor <Z. The name of the subroutine cannot be
greater than six alphanumeric characters; the first character
nust be alphabetic. factor 1 and the result field are not used
with the EXIT operation.

Normal linkage uses register 6 for the ﬁarameter list pointer,
but no parameter list is associated with the EXIT operation. When
the EXIT operation is used in calculations, it links to a user
subroutine with a register usage conversion which sets the save
area address 1in register 7. The user must save any registers he
uses in the save area pointed to by that register.

The save area format is as follows:

Words Contents

1 Return address.

2 Previous save area address (always zero).
3 Status word (zero).

4—11‘ Register save area.

RPG IT LABEL (KLABL)

RIABL allows a _ subroutine external to the RPG II program to
reference & field in the RPG II program. The name of the field to
be referenced is entered in the result field. It must be a valid
numeric or alphanumeric field, an indicator, or a table, and may
be from one to six alphanumeric characters long. The first
character rust be zlphabetic.

The field length and decimel positions must be defined in the
result field of an RLAEL entry unless they are defined by a
preceding entry in either the input or the calculation
specifications. I1f UDATE, UMONTH, UDAY, or UYEAR is used in the
result field of an RLAEL operation, the field length or number of
decimal positions need not be specified; however if they are
specified, UDATE must have a field length of six with zero
decimal positions, and the others must have a field length of two
with =zero decimal positions. Indicators, factor 1, and factor 2
are not used. 1o specify an indicator, the first three characters
must be IND, followed by the two-character indicstor; e.g.,
INDO2, INDL1.
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USER’S LAELL (ULABL)

The wuser’s label operation enables the RPG II program to
reference a field contained in a user subroutine whose name is
entered in the result field. The name may be from one to six
alphanumeric characters long; the first character must be
alphabetic. The field length and decimal positions must be
defined. Indicators, factor T, and factor 2 are not used. A ULABL
field can be specified on the calculation or output-format sheet,
but cannot be specified on input sheets.

DEEUG _OPERATIONS

The debug operation is an RPG II function used to locate errors
in a program which is not working properly. The operation causes
one or more records to be written which contain information
helpful in finding programming errors, and is coded with the word
DERUG. The operation code produces results only if a 1 has been
entered in column 15 of the control card specifications. If the
control card entry has not been made, the operation code DEBUG is
treated as a  comment. Because additional  prooessing
considerations are involved, care must be exercised in writing
debug records to a direct or indexed file.

In specifying the DEBUG code, use of factor 1 is optional. If it
is wused, 1t may contain a literal or field name which identifies
the perticular debug operation; this literal or the value of the
field named is then written on record 1. Factor 2 must contain
the name of the output file on which the records are written, The
same output 1file name must appear _in factor 2 for all DEBUG
statements in a program. The result field may be a field, a table
item, an array item, or a whole array whose contents are to be
written on record 2. Any valid indicators may be used in columns
7-17. Columns 49-59 (length of result field, decimal positions,
half-adjust, and resulting indicators) must be left blank.

The DEBUG operation code may be placed at any point or at several
points in the calculation operations. Record 1 is required, and
is written whenever it is encountered, but record 2 is written
only if a specification has been entered for it. Record 1
con%ains a list of =211 indicators which are on at the time the
DEBUG code was encountered. Record 2 shows the contents of any
one field.
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SPECIFYING RECCRD 1

?ecord 1, which is always written, is specified in the following
ormat:

Positions Entry
2-7 DEBUG.
8 blank.
9-16 ' The constant entered in factor 1

or the statement number of the
DEBUG operation code in the

program.

17 Elank.

16531 The words INDICATORS ON.

3Z=any position, The names of all indicators which
depending on the are on, each separated by a blank.
number of indica- 1he word nNONL is entered if no
tors on indicators are on. lore than one

record may be needed.

SPECIFYING RECCRD 2

Record 2 is optional and neec be specified only when there is a
result field. The record is written in the following format:

Positions kEntry
2-12 The words ITELL VALUE or TABLE

VALUE or ARRAY VALUE.
13=-14 Blank.
15-any position, The contents of the result field or
depending on array (up to 255 characters per item).
field length More than one record may be needed.

When the result field is written in record 2, a blank is used to
separate each array element. When applicable, a negative sign is
writtern following an array item, table item, or field. When the
result field camnnot be contained in a record, a continuation
begins in position two of the following record. When one or more
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array items can be written on a single record, but the next item
cannot be entirely contained on the record, the next item is
written in position two of the next record.

CODING INSTiRUCTIONS

Detailed instructions for coding the calculation entries on the
specifications sheets are defined below. ‘

PAGE NUMBER (Columns‘1—2)

Entry Description
01-89 Specifications sheets are numbered
sequentially.

More than cne of each type of specifications sheet may be used in
the course of coding the source program. To keep the sheets in
the proper secuence, the coded Calculation Specifications Sheets
must be grouped according to their type and arranged with the
other specifications sheets in the following order:

Contrcl Card and File Description
Extension and Line Counter

Input

Calculation

Output-I'ormat

The specifications sheets should then be numbered in ascending
sequence.

LINE NUMBER (Columns 3-5)

Entry Description
Any number Line numbers are assigned in

ascending sequence.
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Line numbers are preprinted in columns 3-4 of the specifications
sheet for the programmer’s convenience. The unnumbereé lines
below the preprinted numbers can be used for additionsl lines or
to insert a line between completed lines. Column 5 can =l1lso be
used to this end. The line numbers assigned need not be
consecutive, but they must be in ascending order.

TYPE OF FORM (Column 6)

Entry Description

C C identifies the calculation
specifications to the compiler.

CONTROL LEVEL (Columns 7-8)

Entry Description
Blank The calculation operation is not part of

a subroutine and may be performed only
for detail calculations.

10, The calculation operation is done when

L1-1L9 the appropriate control break occurs
or)an indicator is set on (IO is always
On -

LK The calculation operation is done after

the last record has been processed or
after the LR indicator has been turned on
by a SETON operation. .

Sk The calculation operation is part of a
subroutine.
AN,OR An Al or Oh relationship is being

established between lines of indicators.

The type of calculations to be performed must be specified in the
following order: detail (blank), total (LO, IL1-L9, IR),
subroutine (SR). (AN/OR lines can 'appear within any of the
calculations specifications.)
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If columns 7-8 are left blank, detail calculations are perfcormed:
the operation specified on the same line is performed each time a
record is read, provided the operation is allowed by indicators
in columns 9-17 ~of that line or by AN/OR lines associated with
thst line. Operations conditioned by control level indicators in
columns 9-17 are done at detail calculation time immediately
following the control break.

Total calculations are specified next, by 10, L1-LY, or IR in
columns 7-8. In one program cycle, all operations conditioned by
control 1level indicators in columns 7-8 are done at total
calculation time. All LO calculations must appear before L1-L19,
and IR calculations must appear after L1-19 calculations. The LR
indicator is used to condition all operations that are to be done
only at the end of the job. When it automatically turns on after
the last input record has been processed, all other control level
indicators also turn on automatically, and the job ends after all
total operations have been performed. The LR indicator can also
be turned on by a SETON operation. This does not, however, cause
all the other control level indicators used to turn on.

Subroutine calculations, specified by SR in columns 7-&, are used
to indicate that a2 line is part of a subroutine (see "Subroutine
Operations"). Subroutine lines must be specified last.

AN or OR specified in columns 7-8 shows that lines of indicators
are in an AND or OR relationship. By wusing the AND/OR
relationship, many lines of indicators may be grouped together to
condition an operation. A maxirum of seven AN, OR, or AN/CK lines
may be used to condition an operation. The first line of = group
linked by AN/OR lines nust contain blanks in columns -8, or
LO-L9 or LR if the group of lines is conditioned by a control
level indicator, or Sh if the group is part of a subroutine. All
lines after the first 1line In the groupr must have an AN or OR
entry in columns 7-8. The indicators on each line are in an AND
relationship, Although each AN/Git grougp requires at least one
indicator it 1is not necessary to nave three indicators on each
AN and Ok line. All lines in the group prior to the last line
nust contain blanks in the columns for the factor 1, factor 2,
operation, and resulting indicator entries. The last line of the
group must contain the operation and the necessary operands.,

Columns 7-80 may also be used for comments (see Section 3,
columns T-14).

OPERATION INDICATORS (Columns S=17)

One to three indicators per line may be used in columns 9-17 to
control whether or not an operation is to be done. Three se; te
fields appear on each line (columns 911, 12-14, and 15-17), one
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for each indicator. The three indicators are in an AND
relationship with each other. If AN or OR entries are used in
columns 7-8, many indicators can be used to condition one
operation. Up to seven AN or OR 1lines are permitted in any
combination. Each operation indicator is specified by two
entries: N, and the indicator itself.

NOT ON (Columns 9, 12, 15)

Entry Description
Blank The indicator specified in the next two

columns is one.
N The indicator specified in the next two
columns is not on.

If an indicator must not be on to condition an operation, an N is
placed in the column immediately precedine the indicator
specification.

INDICATOR (Columns 10-11, 13-14, 16=17)

Entry Description
Blank The operation is performed every time it

is encountered, if columns 7-8 are not IO,
I1-19, or SR.

01-99 The operation is performed if a
resulting indicator used elsewhere
in the program is on/off.

10-19 | A control level indicator previously
assigned is used.

LR The last record indicator is used.

MR The matching record indicator is used.

HO-H9 A halt indicator assigned elsewhere is
used.

U1-U8 An external indicator previously set is

used.
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OA~-CG An overflow indicator previously assiemed
ov is used.
1P The first page indicator is used. (This

indicator is normally off, even the first
time through the object program cycle,
unless it has been purposely set on.)

Up to three 1indicators may be entered on a line. Additional
indicators may be entered on following AN/OR 1lines. The
indicators on one line, or indicators in grouped lines, plus the
control 1level indicator (if used in columns 7-8) must 21l be
exactly as specified before the operation can be performed.

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

Entry Description
1-10 charac—  Any alphanumeric or numeric literal may be

ter literal used in either or both factors.

1-6 charac-- Any subroutine, table, array name, or

ter name array item may be used in either or both
factors. NOTE: An array item specification
may exceed 6 characters because of the
addition of a comma and an index.

UDATE Special word date field names may be used

UMONTH in either or both factors.

UDAY

UYEAR

PAGE Special word page fields may be used in

PAGE1 either or both factors.

PAGE2

1-6 charac—- A label for a TAG, BEGSR, or ENDSR

ter label operation may be used in factor 1 only.

1-6 charac- A label for a GOTO or EXSR operation

ter label may be used in factor 2 only.

Columns 18-27 and 3342 are used to name the fields or to rive

the actual data (see "Literals" at the begirning of this section)
on which an operation is to be performed.

An entry in factor 1 must begin in column 18; an entry in factor
2 must begin in column 33. The entries to be used depend upon the
operation being described (see columns 28-32). Some operations
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need entries in both factor 1 and factor 2, some operations need
entries in only one of the factors, and some operations need no
entries at all (see columns 286-32).

OPERATION (Columns 28-32)

Entry
ALD

Z—~ADD
SUB

Z~SUB

MULT
DIV
MVR
SQRT
XFOOT
MOVE
MOVEL

MHHZO

MHLZO

Description

Adds factors 1 and 2 and places the sum
in the result field.

Replaces the result field with factor 2.

Subtracts factor 2 from factor 1 ard
places the difference in the result field.

Changes the sign of the field by
subtracting factor 2 from the result frield
and placing the negative of factor 2 in
the field.

Multiplies factor 1 by factor 2 and
places the product in the result field.

Divides factor 1 by factor 2 and
places the quotient in the result fielc.

Moves tne remainder from the previous
divide operation to the result field.
Derives the square root of factor 2 and
places it in the result field.

Adds array items and puts the sum in the
the result field.

Moves characters from factor 2 to the
rightmost positions of the result field.

Moves characters from factor 2 to the
leftmost positions of the result field.

Moves the zone from the leftmost factor 2
position to the leftmost result field
position.

Moves the zone from the leftmost factor 2
position to the rightmost result field
position.
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MLLZC Moves zone from the rightmost factor 2
position to the rightmost result field
position.

MIHZ® Moves zone from the rightmost factor 2

position to the leftmost result field
position.

COMP Compares factor 1 with factor 2 and
turns on/off resulting indicators.

TESTZ Tests the zone of the leftmost result field
character and turns on/off a resulting
indicator.

BITON Turns on the result field bits identified
in factor 2.

BITOF . Turns off the result field bits identified
in factor 2.

TESTB Tests the result field bits identified in
factor 2 for an on/off condition and turns
on/off resulting indicators.

SETON Turns resulting indicators on.

SETCOF Turns resulting indicators off.

GOTO Skips instructions backward or forward
to continue processing at the named
instruction.

TAG Namres the instruction to which the GOIC
skip is to be made.

LCKUP Searches for specific items in tables or
arrayse.

BEGSR Defines the beginning point of a
subroutine.

ENDSR Defines the end of a subroutine.

EXSR Causes a subroutine to be executed.

EXCPT Writes records while calculations are being
performed.

FORCE Identifies the file from which the next

record is to be selected.
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DEPLY Prints one or two fields, table itenms,
literals, or array items up to 125
characters. A special case of the DSPIY
operation causes a progranm halt and
allows the programmer to blank out or
change a field or item where contents
have been displayed.

READ Reads input from a demend file during the
current program cycle.

CHAIN : Reads a record from a chained disc file
during calculations.

EXIT Transfers control from the RPG II program to
a user subroutine.

RIABL Allows an external subroutine to reference
a field internzl to the RPG II progran.

ULABL Allows the RPG II internal program to

reference a field in an external subroutine.

DEBUG Locates programming errors in a
malfunctioning program.

Columns 2t-32 are used to specify the kind of operation to be
performed using resulting indicators, factor 1, factor 2, and/or
the result fielg. The operation code must begin in column 28. The
operations are  performed in the orcer specified on the
calculation sheet. All operations conditioned by control level
indicators in columns 7-8 rnust follow those which are not
conditioned by control level indicators. All operations that are
part of a subroutine (SR in column 7-8) must follow all other
calculations in a program. Every operation code used reguires
certain entries on the same specification line. See "Operation
Codes" at the beginning of this sectior for more information.

RESULT FIELD (Columns 43-4&)

Intry Description
1-6 valid Contains the name of a field, table,
chzracters array, or array item.

Columns 4Z-48 are used to name the field, table, array, or array
item that is to hold the result of the operation specified in
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columns 28-3%2. The result field name must begin with an
alphabetic character in column 43 and contain no blanks or
special characters. A new field may be defined, or the name of a
field, tatle, array, or array itemr that has already been defined
in extension specifications, input specifications, or elsewhere
in the calculation specifications may be used. If the name of a
field that has already been defined is being entered, entries in
columns 4%52 are not necessary; but if they are specified they

nmust agree with the previous definition of that field.

If the neme of a field that has not been defined elsewhere is
bein§ entered, columns 4952 should also contain entries. A new
field may be defined by entering a field name that has not
already been wused; the field will then be created when the
program is compiled. The nzmed field may be either numeric or
alphanumeric, but it must be numeric if it is used in arithmetic
operations or if it is edited or zero—suppressed in output-format
specifications.

RESULT FIELD LENGTH (Columns 4%51)

Entry Description
Blank The alphanumeric or numeric field to

be used is described elsewhere.

1-255 Defines the number of digits in a nuueric
result field (1-15), or the number of
characters in an alphanumeric field

(1-255).

Columns 4S-51 are used to specify the length for any result
field. If a result field that has not been used before is being

named, the new form of the data and its new length after
performing the operation must be considered.

DECIMAL POSITIONS (Column 52)

Entry Description
Blank Either the field is described elsewhere,

or the field is alphanunmeric.

0-9 The number of decimal places in a numeric
result field is enterec.
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Column 52 is used to indicate the number of positions to the
right of the decimal point 1in a numeric result fielda. If the
nurerlic result field contains no decimal Positions, a zero is
entered.

The number of decimal positions must never be greater than the
length of the field. The number may, however, be larger or
smaller than the number of decimal positions that actually result
from an operation. If the number is greater, zeros are rfilled in
" to the right. If it is smaller, the rightmost digits are dropped.

The decimal positions entry must be left blank if the result
field is alphanumeric. It mey also be left blank if the result
field is numeric but has teen breviously described in the
extension, input, or calculatior specifications, in which case
the field length columns (49-51) must also be btlark.

HALF-ALJUSS (Column 53)

Intry Description
Blank Half-acjusting does not tzke place.

H The contents of the result field are to be
half-ad justed.

Column 53 can be used only withi arithmetic operations to irdicate
that the contents of the result field sre to be half-adjusted
(rounded ). Half-adjusting is cone by adding & 5 to the number at
the right of the last decimal positicn iffcifi@d for a positive
field, or =5 if the field is negative. cecimel positions to
the right of the position specified for that field are then
dropped .

RESULTING INDICATORS (Columns 54--5¢)

Entry Description
01-99 A numeric indicator is used.
HC-HQ A balt indicator is used.

IC~19 A control level indicator is used.
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IR A last record indicator is used.

MR The matching record indicator is used.
0r-CG, An overflow indicator specified on the

ov file description sheet 1s used.

ul-ue A user—defined internal indicator is used.

Columns 54-59 are used to test the value of the result field
sfter an arithmetic operation; to check the outcome of a CHAIN

IOKUP, caMp, TESTB, or TESTZ operation; 1o specify whic

indicators to change by a SETCN  or SETOF operation; or to
indicate end-of-file for the READ operation code.

Entering an indicator in columns 54-5¢ specifies that the result
field is to be tested after the operation specified in columns
28-%2 has been performed. hormally, only indicators 01-99 and
HO-HC are used for testing. Column headings in columns 54-59 have
nc mesning for the SETON =and SEIOF operations, however the
indicators to be turned on or off by the operations SETON or
SETOF may be entered. Any irdicators to be turned on or off by
the SETON or SETOF operations are specified from left to right in
the three resulting indicator fields.

If an 01-9¢ or HO-HY indicator is specified, it is turred ¢n only
if the result frield satisfies the condition for which it is being
tested, otherwise it is turne¢ off. Three fields can be used for
this purpcse, each of which tests for different conditions.
Columns 54-55 test for plus or high, columns 56-57 test for minus
or low, and columns 583-5¢ test for zero oOr egual. An indicator
can be tested for more than one of the conditions.

An indicator is placed in columns 54-55 (PLUS or HIGH) to test
whether the result field in an arithmetic operation is positive;
whether factor 1 is higher than facltor < in a COMP or tazble or
array LOKUP operation; or to test the results of one of tne
following operations: CHALWN (not found), TiSIB (all zeros), or
TESTZ (C zone).

An  indicator is placed in columns 5657 (MINUS or ICW) to test
whether the result field in an aritumetic operation is negative;
whether factor 1 is lower than factor 2 in a COMP operation or
table or array LOKUP operation; or to test the results of a TESTE
(mixed) or TE%TZ (D zone) operation.

An indicator is placed in columns 56-59 (LERC or QUAL) to test
whether the result {field 1in an arithmetic operation is zero;
whether factor 1 is egual to factor 2 in a COMP or table or array
IOLUP operation; or to test the results of one of the following
operations: READ (end—of-file), TESLD (all ones), or TESTL (not C
or L zone).
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COLMENTIS (Columns 60-74)

Entry Descriptior.
1-15 Alphabetic, numeric, and special
churacters characters may be used in any combination.

Any meaningful information the programmer desires can be entered
in columns 60-74 to help in understanding or remembering what is
being done .on each specification line. Comrents are not
instructions to the RPG II program; they serve only as a means of
documenting a program.

PRCGRAN IDLNTIrICATION (Columns 75-&0)

Entry Description
Any These colurns may be used for programmer
clivracters corments.

The program identification entry oi all cards following the
control card may contain any characters, including vlanks. The
columns may be used for programmer comments, if desired.
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TYPES OF OUTPUT RECORDO

The four types of output records are heading records, detail
records, total records, and exception recordse.

Heading records contain identifying information which does not
usually change from page to page, such as the report name, the
date, and the column titles.

Detail records contain information that comprises the subject
maetter of the report. Most of the information in detail records
is gathered directly from input records or calculated during
program operation.

Total records are generally cumulative sums of the calculations
in detail records, and are usually written last. They may not be
specified for primary or secondary update files.

Exception records are always written during calculation time, and
can only be used when the EXCPT operation code is entered on the
Calculation Specifications Sheet (Section 7).

Within each type, records are processed in the order in which
they appear in the outrut specifications.

OVERFIOW INDICATOR

An overflow indicator may be assigned for a print file on the
File Description Specifications Sheet (Section 3). The indicator
is turned on when a line is printed on or below the overfilow

line. If overflow _occurs during header and detail output, the
indicator 1is turned off after the header and detail records of

the next cycle are written to output. If overflow occurs during
total output or during LXCPi output (see Section 7, "Operation
Codes"), the indicator is turned off after the header and detail
records of the following cycle are written to output.

NO OVERFIOW PROCESSING

If an overflow indicator is assigned in the file description
specifications but is never used to condition an output record,
the RPG II System does no special processing for the overflow
conditione.
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AUTOMATIC SKIP TO TOP OF FORMS

If no overflow indicator is assigned in the file description
specifications for a print file, the RPG II System generates a
skip to chanmmel 1 in place of normal overflow processine. The
timing of this skip cannot be altered by anything in the prorram.

OVERFLOW ROUTINE

All records conditioned by the overflow indicator are outyut by
the overflow routine. Under normal conditions the overflow
routine 1is called automatically, however in certain cases the
overflow routine may be called or "fetched" ahead of the normal
time (see column 16, this section).

Normal Processing

If the asSsigned overflow indicator is turned on durines normal
outmut, processing continues in the usual mammer until all total,
header, and detail records not conditioned by the indicator have
been written to output. At this point in the program cycle the
overflow routine is called.

The overflow routine first prints all total records that have
been conditioned by the indicator, then all header and detail
records conditioned by the indicator. A skip to channel 1 should
be entered in the first header record, since skips to a new page

are not automatically generated by the RPG II System in normal
overflow processing. :

Fetching the Overflow Routine

Problems can occur under normal overflow processing when several
detail and total 1lines must be printed during each resular
program cycle, causing printing to go past the end of the vare.
Although the programmer could avoid this situation by setting the
overflow 1line high enough on the page to accommodate all the
possible lines after overflow, some empty pages would result.

To circumvent the problem entirely, the overflow line should be
assigned Jjust high enough on the page to include only the number
of lines needed to yrint all total records conditioned by the
overflow indicator, then the overflow routine should be fetched
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for the given printer line. If this procedure is followed, the
overflow indicator is first checked, and if it is on, the
overflow routine is executed before that line is printed.

PAGE NUMBERING

Automatic page numbering takes place when the special word PAGE
is entered in the Tfield name columns (32-37). When PAGE is
entered in the Output—Format Specifications Sheet without being
defined elsewhere, the program treats it as a four-position
numeric field with no decimal positions, and automatically
increments it by 1 each time a new ymge 1s encountered. Pare
numbering may start at a number other than 1 only throuech a
specification on the input sheet (see Section 6, columns 53-58)
or the calculation sheet (see Section 7, columns 43-48).

A PAGE field defined in the input or calculation specifications
sheets may contain as many as 15 positions, but must be defined
with 2zero decimal positions. Leading zeros are suppressed, and
the sign must be specified via an edit word or code before it can
be printed in the rightmost position. Page numberinge then rerins
with 1, unless otherwise specified, and is automatically
incremented by 1 each time the PAGE field is written.

Up to three print files can be individually numbered concurrently
by enterine special words PAGE, PACE1, and PAGE2 in the field
name columns of the output specifications, however each special
word can be assiened to only one file.

ITERATED FIFLDS

Fntering *PLACE in columns 32-37 causes all fields named before
it on the specifications sheet for each to be repeated in the
same Telative locations ending at the position defined in the
*PLACE statements. An end position must be specified for every
*PIACE 1line; the leftmost position of the fields to be moved by
the *PLACE specification is always assumed to be position 1. The
end position should therefore be twice the number of the hichest
end position used in the previously nosmed fields, to aveid
overlaying previous data.
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REPORT DATES

Special words may be used in columns 32-37 to cause the date to
appear in_a specified format on printed reports or output
records. Four such words allow the programmer to vary his format
as desired: UDATE, UDAY, UMONTH, and UYEAR. UDATE produces a
six-character numeric date field in either Domestic format
(mnddyy) or United Kingdom/European Convention format (ddmnyy).
UDAY may be used to obtain dates consisting of days only; UMONTH
to ocbtain months only; and UYEAR to obtain years only. Slashes
and periods may be 1inserted via editing to separate from each
other the day, month, and year portions of a date.

EDITED FIELDS

Editing can be specified for the informetion in numeric output
fields to enhance the legibility of a field in several ways:s

By inserting special characters or delimiters, such as
commas, periods, spaces, etc., between characters of the
field.

By _indicati 2 negative field with a minus sign (-) or
credit sign (CR).

By suppressing leading zeros and replacing them with blanks.

By suppressing leading zeros and printing asterisks instead
(asterisk fill).

By inserting a dollar sign inmediately before the most
sign%ficant non-zero digit in the field (floating dollar
sign).

EDIT- CODES

One-cheracter edit codes provide the above editing features for
frequently used formats take into consideration the inverted
pr%nt option of the control card specification (Section 2, column
21).
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EDIT WCRDS

Edit words give the programmer more flexibility by allowing him
to lay out explicitly the entire resulting output field,
cheracter by character. This is done using replaceable and
non-replaceable characters. Replaceable characters are those
positions which are to be occupied by digits of the edited field.

CONSTANTS

Constants may be used in columns 45-70 instead of edit words; or
they may be used within edit words. Constants comprise any
unchanging information, such as a column heading or title, that
is entered by a specification. They must be enclosed in
apostrophes when they are entered on the specifications sheet. Up
to 24 cheracters of constant information may be entered on a
specifications line.

CODING INSiRUCTIONS

Detailed instructions for coding the output—-format entries on the
specifications sheets are defined below.

PAGE NUMBEL (Columns 1-2)

bBntry Description
01=-99 Specifications sheets are numbered
sequentially.

More than one of each type of specifications sheet may be used in
the course of coding the source program. To keep the sheets in
the proper order, the coded Cutput-Format Specifications Sheets
nust be grouped together, numbered sequentially, and placed
immediately after the Calculation Specifications Sheets.
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LINE NUMBEK (Columns 3-5)

Entry Description
Any number Line numbers are assigned in ascending
sequence.

Line numbers are preprinted in columns 3-4 of the specifications
sheet for the programmer’s convenience. The unnumbered lines
below the preprinted numbers can be used for additional lines or
to insert a 1line between completed lines. Column 5 can also be
used to this end. The line numbers assigned need not be
consecutive, but they must be in ascending order.

TYPE OF FORM (Column 6)

Entry Description

¥4 O identifies the output—format
specifications to the compiler.

FILENAME (Columns “/-14)

Entry Description
1-8 The output file being described is
characters naned.

Every output file to which records are to be written must be
napmed previously in the file description specificstions. The
exact filename originally assigned must be entered, beginning in
column 7.

The output filename mnust appear on the first line containing
information relevant to a particular file, but need be specified
only once. The information on the following lines refers to the
pr?Xious filename until a new J[ilename Is entered in columns
7"‘ -

Columns 7-80 may also be used for comments (see Section 3,
columns 7-14).
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AND/QR (Columns 14-16)

Entry Description

VAND More than three indicators are used to
condition the output operation.

OR Cutput indicators are used to condition
an OR relationship.

The AND/CR entry is used in conjunction with the output
indicators entry (columns 2%-31). AND lines can be used when more
than three output indicators are used to condition an output
operation. The word AND is entered in columns 14—~16 of the next
lines following the first line on which the Tfirst three
indicators are specified. The condition of all indicators
assigned must then be satisfied (on or off) before the output
operation can be performed.

Output indicators may also be assigned in an OR relationship. If
either or both of the OR conditions are met, the output operation
is performed. OR 1lines are indicated by the word OR in columns
14-15.

Both AND and OR lines are allowed in an output operation. A
maximum of 20 such lines may be used for each record description.
AND and OR lines cannot be used to condition a field.

TYPE O RECORD (Column 15)

IEntry Description

H The record is a heading recoxd.

D The record is a detail record.

T The record is a total record.

E The record is an exception record.

The entry in column 15 is used to specify the type of output
record to be printed, punched, or written on disc. column 15
is left blank, an error condition occurs. See columns 23-31 for
information concerning the heading and detail specifications used
with control level and overflow indicators that specify when
output records are to be written.
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If it is necessary to continue the description of indicator
conditions under which ouygut should occur, the specifications
should be made in AND or OR specifications lines following the
type of record entry.

ADD (Columns 16-18)

Entry Description
ADD A record is to be added to the file.

When a record is to be added to an input, output, or update file,
the word ADD is entered in columns 16-18 og the first line for
each record to be added. Disc must be specified as the output
device for the file to which the record is to be added, and an A
must be coded in column 66 of the File Description Specifications
Sheet for the file. Columns 16-18 may also be used for the
ipicker/overflow and space specifications for printer or card
iles.

STACKER/OVERFLOVW (Column 16)

Entry Description
Blank The overflow routine is not to be fetched.
-4 (For card files this specification is

reserved for future implementation.)
F The overflow routine is to be fetched
for a printer file.

Column 16 may be used to specify that the overflow routine is to
be used for a printer file.
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An F entered in column 16 is used to specify the fetch overflow
routine and causes overflow 1limes to be printed ahead of the
usual time. The fetch overflow routine does not automatically
cause forms to advance to a new page, but merely prohibits the
printing of remaining detail and total lines until overflow lines
are printed. To achieve page advancin% & skip to channel 1 must
be specified on a line conditioned by he overflow indicator.

The overflow routine is fetched only if all conditions cified

by the indicators in columns 23-31 are met, and an overflow has
:clx_:curred. The 1P indicator may not be used with fetched overflow
ines.

SPACE (Columns 17-18)

Columns 17-18 are used to specify line spacing for one page of an
output file to be inted. Line spacing may be required both
before and after a line, thus the entry 1s divided into before
and after columns. Up to three spaces may be specified both
before and after a line of print, so that as many as six spaces
can be left between two printed lines.

If columns 17-18 are left btlank, single spacing occurs
automatically after each line is printed. ‘

When the destination of a spacing operation is beyond the
overflow 1line but not on a new pege, e overflov indicator is
turned on until all overflow lines are printed.

When space and skip are specified on the same line, they are done
in the following order:

Skip before the line of printe.
Space before the line of print.
Skip after the line of printe

Space after the line of print.
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BEFORE (Column 17)

Entry Description

Blan} No spacing is required before a line is
printed.

0] No spacing is required.

1 One space is to be left before each line

is printed.

2 Two speces are to be left before each line
is printed.

3 Three spaces are to be left before each
line is printed.

If colum 17 is left btlank, no spacing occur before print;
otherwise one, two, three, or no lines are left blank before the
next line is printed, according to the number entered.

AFTER (Column 18)

Entry Description

Blank gg %g%g%gg“is required after a line

0 No spacing is required.

1 One spece is to be left after each line

is printed.

2 Two spaces are to be left after each line
is printed.

3 Three spaces are to be left after each line
is printed.

| If colums_ 17 and 18 ere 1left blank, single spacing occurs

automatically; otherwise one, two, three, or no lines are left
blenk after each 1line is printed, according to the number
entered.
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SKIP (Columns 19-22)

Skipping is controlled by_the grinter carriage control ta¥e. A
skip can be made to chamel 01 for a new rage, or to any cf the

other 11 channels assigned in the line counter specifications for
succeeding pages. Skips can be specified to occur both prior to a
line of print (columns 19-20) and after the line is printed
(columns 21-22). If the columns are left blank, no skipping
occurs.

If an 1 is specified in column 53 of the control card, the
generated RPG progranm onlg simulates skips to a line. It gets its
starting $oint by an initial skip to chamnel 01, and assumes that
channel 01 is on line 06. All subsequent spacing is then relative
to that starting point.
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BEFORE (€olumns 19-20)

Entry
Blank

01

02-12

01-99

AO-AS

BO-B2

Description

No skipping is to be done before
a line is printed.

A skip is to be made to a new
page before a line is printed.

A skip is to be made to the
indicated chamnel number before
a line is printed.

An L has been entered in column
53 of the control card specifica-
tions sheet; a skip is to be

made to the line indicated.

An L has been entered in column

53 of the control card specifica-

tions sheet; a skip is to be made

to the specified line in the range
100 (AO) throuch 109 (A9).

An L has been entered in column

53 of the control card specifica-
tions sheet; a skip is to be

made to the specified line in

the range 110 (BO) through 112 (B2).

12.1

If printing is to be continous, columns 19-20 are left blank;
otherwise skips can be made to other print channels before

grinting starts to begin a new page or format the printing on the

urrent page.
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AFTER (Columns 21-22)

Entry

Blank

0}

02-12

01-99

AO-AC

BO-B2

An entry
channel

Description

No_skipping is to be done after
a line is printed.

A skip is to be made to a new
page after a line is printed.

A skip is to be made to the
indicated channel number after
a line is printed.

An L, has been entered in column
53 of the control card specifica-
tions sheet; a skip is to be made
to the line indicated.

An L has been entered in column

53 of the control card specifica-
tions sheet; a skip is to be

made to the specified line in

the range 100 (AO) through 109 (A9).

An L has been entered in column
53 of the control card specifica-
tions sheet; a skip is to be

made to the specified line in
%gg)range 110 (BO) through 112

in columns 21-22 causes skipping to the specified
to be performed after a line is printed. An O1

specification, for example, would cause the next line to start at
the top of a new page.
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OUTPUT INDICATORS (Columns 23-31)

The output indicator columns are divided into three entries. Up
to three indicators can be entered per line. One indicator can be
entered in columns 23-25, another in columns 26-28, and a third
in columns 29-31. If the actual state of the indicators coincides
exactly with that described in columns 28-31 (and all AND/OR
lines), and the 1line is an output field line, the field is put
into 1its output record. If the state of the indicators coincides
and the line is a record description line, the record is output.
(See Appendix B, Tables B2 and B3, for indicator summaries. )

NOT ON (Columns 23, 26, 29)

Entry Description
Blank The indicator specified in the

next two columns is one.

N The indicator specified in the
next two columns is not one.

If an indicator is not required to be on to condition an output
operation, an N must be placed in the column immediately
preceding the indicator specification. The indicator must then be
exactly as specified (not on) before the output operation can be
performed.
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INDICATOR (Columns 24-25, 27-28, 3C-31)

Entry Description
01-¢9 A resulting indicator, field indicator,

or record identii'ying indicator previously
assigned to the record or field is to te

used.

11-1L9 A control level indicator previously
assigned to the record or field is to be
used.

HO-HS A halt indicator previously assigned to the

record or field is to be used.

OA-0G, OV An overflow indicator previously assigned
to the file containing this record or field
is to be used.

MR The matching record indicator is to be used.
LR The end-of-job indicator is to be used.
1P The first page indicator is to be used.

This indicator cannot be used with record
types T and E.

1.0 The level zero indicator is to be used.

U1-UR An external indicator is to be used.

Up to three indicators may be entered on a line. When a field is

.

to be printed, the output indicators in columns 23-31 must be
entered ~on the same line being used to specify the field name

(columns 32-37).

A file named in the output-format specifications may be
conditioned by an external indicator (U1-U8) in the file
description specifications. External indicators can also be used
to condition a record or field. No output can occur to a file if
a?f external indicator conditions the file and that indicator is
off.

Fields can be prevented from printing through the use of
indicators.
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FIEID NAME (Columns 32-37)

Entry Description

Blank A constant is to be entered in columns 45-70
(edit word or constant entry).

1-6 A field name previously assigned

characters in the program or the name of a table,
array, or array item is to be used.

*PLACE This ?pecial word is used to cause a repeat
of a field or a set of fields within a
record or report.

PAGE These special words are used in numbering

PAGE1 the pages of the report.

PAGE2

UDATE These special words are used in dating the

UDAY report.

UMCNTH ,

UYEAR

If a field name is used in columns 3%2-37, it must be the same as
the field name assigned on the input sheet or the calculations
sheet. No entry can be made in columns 7-22 of ithe same line and
although an edit word may be entered in columns 45-70, a constant -
camnote.

Fields can be entered in any order. The sequence in which they
will be moved to the output record buffer is determined by the
order in which they appear on the specifications sheets. When a
later output field overlaps the first field specified, the
overlayed original data is lost. Detail printing of a selected
field occurs when entries are specified for the field name,
columns 32-37, and ending position, columns 40-43, in the
Output—Format Specifications Sheet. Output indicators may also be
specified. When a field is to be printed, the associated output
indicators (columns 23-31) must be entered on the same line being
used to specify the field name (columns 32-37).

Numeric field si (+ or -) lie in the units position containing
the rightmost digit. A minus sign in the rightmost digit of a
numeric field prints as a letter unless the field is edifed (see
column 38).



SECTION 8 PAGE 16

Special Word *PLACE

The special word *PLACE is used to cause specified fields to be
repeated ending in a specified position of an output record,

*PLACE must be specified after the field names which are to be
placed in different positions in one line. The entry then causes
all fields in a record type which are listed above it to be
written. #*PLACE must appear on a separate specification line for
every additional time the field or group of fields is to be
written or punched.

An end position must be specified for every *PLACE line. The end
position specified for *PLACE must be at least twice the highest
previously specified field end position. When *PLACE is specified
for card outgut, the fields and constants named above *PLACE will
be repunched. A *PLACE specification must not be conditioned by
indicators in columns 23-31. *PLACE is automatically conditioned
by the same indicators which condition the field or fields to be
repeated. Columns 38, 39, and 44-70 should be blank for *PLACE,

Special Words PAGE, PAGE1l, PAGE2

Special word PAGE, PAGE1, or PAGE2 is entered in columns 32=-37
when the report r §es are to be numbered. The same entry cannot
be used for two different output files. The page numbering
sequence can be restarted at any time by setting the PAGE field
to gzero before it is printed. This can be done via the blank
after entry (column 39) or by using an output indicator. A PAGE
field is always printed, regardless of whether or not it is
conditioned by an indicator. If the irdicator is as specified in
columns 27-31, the PAGE field is set to zero, 1 is added, and the
page number is written as 1.

A page field is assumed to be a four-position nuneric field with
no decimal positions. Leading zeros are suppressed and the sign
is not printed in the rightmost position unless the field is so
edited.
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Special Words UDATE, UMONTH, UDAY, UYEAR

Special words UDATE, UMONTH, UDAY, and UYEAR are entered in
columns 32-37 to record the system date in the report. UDATE
produces a six-character numeric date field in mmddyy or ddyymm
format (specified in column 21 of the control card). Using edit
code Y, the edited date field is eight characters long, in one of
three formats:

Domestic (MM/DD/YY).
United Kingdom (DD/MMé%Y).
Buropean Convention (DD.MM.YY).

UDAY, UMONTH, and UYEAR may be used for days only, months only,
and years only, respectively. The special word date fields may
not be changed by any operations specified in the calculations or
output sheet.

EDIT CCDE (Column 38)

Entry Description

Any valid The edit code specifies the type of

edit code gqiigng to be done on the specified numeric
ield.

Edit codes can be used only for numeric fields. The table shown
in Figure 8-2 summarizes the edit codes provided on the
Output-Format Specifications Sheet.

ZERO BALANCES
COMMA TO PRINT NO SIGN |CR

YES YES 1 Ald
YES NO 2 B|lK
NO YES 3 C|L
NO NO 4 DM

X = REMOVE PLUS SIGN
Y = DATE FIELD EDIT
& = ZERO SUPPRESS

Figure 8-2. Idit Code Table from Output-Format
Specifications Sheet.
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Each edit code punctuates a numeric field differently, as Figure
83 shows. All codes suppress leading zeros except in the
Furopean Convention output format, specified by a J entered in
column 21 of the control card. In this case all zero balances, as
well as all balances with zeros to the left of the decimal comma,
are written with one leading zero: .00 is written 0,00 and .07 is
written 0,07. An edit code specified to print zero balances
cannot suppress the zero to the left of the decimal commaj; that
zero will always print.

If an edit code is used to punctuate an array, iwo spaces are
left between array items. An edit word camnot be used in columns .
45-70 if an edit code is used in column 38, except in the
following cases: .

When leading zeros are to be replaced by asterisks, “*° must
be entered in columns 45-47 of the line containing the edit
code.

When a dollar sign (floating) is to appear before the first
digit in the field, “$° should be entered in columns 45-47
of the line containing the edit code. ‘

It is also possible to cause a dollar sign to appear before the
asterisk fill by placing a dollar-sign constant one space before
the beginning of the edited field, then placing “#“ in columns
45-47 of the line containing the edit code.

Asterisk fill and the floating dollar sign may not be used with
the X, Y, and Z edit codes.

(Edit codes are summarized in detail in Appendix B, Table BS.)
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CHARACTER PRINTED
EDIT ZERO MINUS
CODE COMMA BALANCE CR SIGN

1 Yes Yes No No

2 Yes No No No

3 No Yes No No

4 No No No No

A Yes Yes Yes No

B Yes No Yes No

C No Yes Yes No

D No No Yes No

J Yes Yes No Yes

K Yes No No Yes

L No Yes No Yes

M No No No Yes

X Removes the plus sign.

Y Edits the date field.

Y4 Suppresses zeros.

Figure 8-3. BEdit Code Functions.

Effects of wusing the inverted print option (control card
specifications, column 21) in punctuating the date to obtain
domestic, United Kingdom, and FEuropean Convention formats are

illustratec in Section 2, Figure 2-2.

BLANK AFTER (Column 39)

Entry
Blank

B

Description

The field being described is not to be
reset to zeros or blanks after writing.

The field being described is to be reset

to zeros or blanks after writing.
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An entr% is used in column 39 to reset a field to zeros or
blanks. When the field is numeric, it is reset to zeros; when the
field is alphanumeric, it is reset to blanks. No entry can be
made for look-ahead fields or date fields assigned the names
UDATE, UMONTH, UDAY, or UYEAR.

Resetting fields to zeros is usually necessary when totals are
being accumulated and printed for several control groups. Once
the total for one group is found and printed, totals start
accunulating for the next group. To prevent their being added in
the totals for the previous group, the fields should be reset to
zeros so that accurate totals will result. Entering a B in column
39 causes the total field to be reset to zero automatically after
it is printed. The B must be entered on the last output line for
that field; otherwise the field will be reset before all required
output is printed.

When a table name is specified in the field name together with

the Dblank after entry, the table item that was looked up last
will be reset to blanks or zeros.

ENDING POSITION (Column 40-43)

Entry Description
1-4 The number of the print or punch position
characters of the rightmost character in the field

being described is entered.

The number of the printing position of the rightmost character in
a field or constant is entered in columns 40-43 to indicate its
location on the outpul record to be written.

Enough space must be allowed in the output record to hold edited
fields. The largest number that can be used to indicate the end
position for disc output is the record size. The largest number
that can be used for printer output is governed by the number of
print positions on the printer. When *PLACE is specified in
columns  3%2-3%7 for the printer, the ending position entry
indicates the end position of the last field of the group to be
printed. ‘
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PACKED OR BINARY FIELD (Column 44)

Entry Description
Blank The field is in unpacked numeric format

or contains alphanumeric data.

P The field is to be written on disc or punched
into a card in packed decimal format.

B The field is to be written on disc or punched
into a card in binary format.

2 The field is to be written on disc as a
two-byte binary field.

4 The field is to be written on disc as a
four-byte binary field.

An entry must appear in column 44 when a decimal number is to be
written on disc or punched into a card in packed decimal or
binary format. Packed decimal and binary fields should not be
printed; they can only be written on disc or punched into cards.

After decimal fields are processed they can be left in unpacked
numeric format, but disc space is more efficiently used if they
are converted into packed decimal or binary format. Fields
containing five or 1less digits are converted to two bytes of
binary data for output; fields containing six to ten digits are

converted to four bytes. To control the binary size directly, a 2
must be entered for two-byte binary output, or a 4 for four-byte

binary output.

EDIT WORD OR CONSTANT (Columns 45-70)

Entry Description

1-24 Fither an edit word is used to0 punctuate a

valid RPG II  numeric field and columns 32-37 contain a

characters field name; or constant information is to be

- '~ entered in the record end columns 32-37 are
blank.

Fdit words and constants are specified in columns 45-70, HEdit
words are direct specifications which indicate whether or not
specific punctuation characters are needed. Because they are
directly specified, edit words give more flexibility than edit
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codes. When an edit word is specified, an edit code cannot be
used in column 38. The name of a numeric field must be entered in
the field name (columns 32-37) and the ending position must be
specified in columns 40-43. An edit word cannot be longer than 24
characters, and must be enclosed in apostrophes, with the leading
apostrophe entered in column 45. The edit word itself must begin
in column 46. The number of replaceable characters in an edit
word must be equal to the length of the field to be edited.

The replaceable characters are listed below.

Character Position Use
¥ Any Indicates that a digit from

the edited field is to be
placed in this position.

0] Where zero Indicates that leading zeros

suppression are to be replaced by blanks
is to end up to and including this
position.
* Where asterisk Indicates that leading zeros

fill is to end are to be replaced by
asterisks up to and including
this position.

$ Left of the Indicates that a floating

leftmost zero = dollar sign is to be placed
before the most significant
digit.

All leading zeros are suppressed up to and including the first
zero or asterisk.

The number of replaceable characters in the edit word must be
equal to the length of the field to be edited, except in two
cases:

An extra space nust be left in the edit word for a floating
dollar sign to ensure a print position for the dollar sign
if the output field is full.

An extra space can be left in the edit word when the first
character in the edit word is a zero. As a result, the field
to be edited is not zero-suppressed, but all other specified
editing is done.
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All characters except ¥, O, *, and $, listed above, are
non-replaceable characters. Non-replaceable characters always
print in the positions indicated in the edit word, except in two

cases:

When CR and the minus sign (~) are used to the right of the
rightmost replaceable character, they are printed only when
the field is negative. Blanks are printed otherwise. All
characters between the CR or minus sign, plus the rightmost
replaceable character, are printed only when the field is
negative. :

All characters inserted between digits of the field are
zero-suppressed along with the digits of the field.

An ampersand (&) is used in an edit word to represent a hlank. A
double apostrophe should be used in either an edit word or a
constant to represent an apostrophe.

Constants (Figure 8-4) comprise any unchanging information that
is entered by a specification. The data is entered exactly as it
is to appear in the output record. Columns 32-39 and 44 should be
blank. The constant should be enclosed in apostrophes with the
leading apostrophe in column 45. '
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PRINT CHART  PROG. ID. PAGE
($PACING: 10 CHARACTERS PER INCH, ¢ LINES PEFt VERTICAL INCH) DATE
PROGRAM TITLE
PROGRAMMER OR DOCUMENTALIST:
CHART TITLE
CARRIAGE CONTROL TTTITTTT T T T AARARMRARAR
T IR e T T R T R R R - bl ol ol
) ] PR T HRREH 1] EEERERAREN] ]
3  SSRERBRSER N AL 1~‘f" AL S0 T
4 af i i1l . B E i | RSB
s s} il — . H
. ol I
7 711 i
' ol B | i ! I i ;
. Qi) ! EUARARIHIESIA PRI [
;/
e . Punching Instructions Dot P o____
MEMOREX  RPG II Specifications e I I O e -
e 7T T T Progam,
Output-Format
OUTPUT INDICATORS ZEND BALANCES
FIRST THIRD COMMA TO PRINTY NOSION [CR| -
YES YES bl Al
YES NC 2 e|x
-2 R B L1
s § E H § 3 E 3 § FIELD NAME § E m;:‘:n 2 gsg:?ﬁwu EDIT WORD OR CONSTANT mm?alcﬁl o
{H O
4 3 z z =z [
i%!& a7 » op 08 04 0[N 72 73 wive 78 77 78 78 00
;r“:l:l.;”‘ L LI LA T TT,l Tl Tl T Tl i T TT T TTTYriTiyregl Tl
LI LA TT T 1 1 T 1 [y ’ i LR
I:I:l:lllllll T T 1 T TTTTTUT ll:lﬂ_'\-%lglfﬁr?l—#lolillllllll|1llIIlll TTT TTTTd
lol‘lolllllll T T L T TTTTTTTd llslz ‘\IY|£|A|R|._IT|0|'IP‘A|1-|£|Il|||||l||||| T TTTEI
Inl‘lolllllll T T 1 T TTTTTT17 |':§:° »lFlllclAllllllll.llllIllllIllll LI TTTTT
I°Ic|ofllllll T T 1 T TTTTTTT l‘7 \lslblllllll|lllillllllllIflll TTT TTTTTd
|°|1I°IITIIII T T 1T TTTT7T1T1T1 T Tl il VT T TTFIYTTTTTTTITTITITTITTI TTT TTTTT
lol.iollllTll T T 1 T TTTTTTT lls 1ldIII‘T ATTTTTITTITTITTITTTTITTT T TTTTT
lol.lolllll|l T 1 T TTTTT1UY T T TTVTTTITTIITTITITTITI T TOITTd TTT TTTTT
1l“lall1llll TTT | 1 T TrT TTT TITTTTTITITVv I TTrIrTTIT T T reTd TTT TTTTT
Ill'lolllllll 1T 1 T TTTTTYT TTT TITT T TYITT T I T T T I VT T I IoI T ] | TTTTT
r‘lzlolllllll T T T TTTTTTd TTT TTTTTTTITTITITITTI T T IT T I T irTT DT TTT TTTTT
T 1.T7 TTTTTTT M\ 1T T [ TrTTIld | AN EREENEREEREEERNERERY 1T TTTTT
' v~
Figure 8-4. Examples of Constant Information.
PROGRAM IDENTIFICATION (Columns 75-80)
Entry Description
Any These columns may be used for programmer
characters comments.

The program identification entry of all cards following the
control card may contain any characters, including blanks. The
columns may be used for programmer comments, if desired.
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APPENDIX A. DETAILED RPG II OBJECT PROGRAM CYCLE

INITIALIZATION.
SET USER
INDICATORS

La
e

GET NEXT
: FILE CONTROL
TABLE ENTRY

END
OF TABLE?

DO FIRST

phoy PAGE
PAGE USER INDICA. -
A3 OUTPUT RN
DO HEADING
AND DETAIL ) OPEN FILE
OUTPUT
SET OFF
OUTPUT,
l?u\rl)fg:%ngs DEMAND, OR \_YES.
FOR TOTAL CHAIN FILE
OUTPUT ?

-

ANY
TABLE LOAD TABLE
HALT OPERATOR HALT
OPTION INDICATORS OR ARRAY OR STSAY
ON?

SET OFF HO-H9,
L1-L9, 1P, AND
RECORD I.D.
INDICATORS

READ A
RECORD

LR

IDENTIFY
INDICATOR
pro. oN? RECORD
A4 TO
PAGE
A2 ‘
MOVE LOOK-
AHEAD FIELDS,
T0 \F PRESENT
PAGE
A-2
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PAGE

FRCM
PAGE
A-1

AHEAD ON
RECORD JUST
PROCESSED,

READ FROM
FILE JUST
PROCESSED

IDENTIFY
RECORD
READ

FROM
PAGE
A1

SET ON

L1-L9, LR

NO

INDICATORS

RECORD
WITH MATCHING
FIELDS?

MULTIPLE
INPUT
FILES
? .

RECORD

WITH NO MATCRN, YES

FIELDS TO

SELECT
2

SELECT LOWEST
SEQUENCE/HIGHEST
PRIORITY RECORD,
PERFORM SEQUENCE

TO
PAGE
A-3

PAGE
A3
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FROM
PAGE
A-2

TURN ON
RECORD L.D.
INDICATOR

'

SET ON
CONTROL LEVEL
NDICATOR IF LEVEL
BREAK OCCURRED

PERFORM
LEVEL
CALCULATIONS

DO LEVEL
OUTPUT

PROCESS
PRINT FILE
OVERFLOW

LR
INDICATOR
ON?

OVERFLOW YES

PROCESS
TOTAL
OVERFLOW
OUTPUT

PROCESS

OUTPUT

SET MR
INDICATOR ON
OR OFF

'

MAKE DATA
AVAILABLE
FROM SELECTED
RECORD

SELECTED
RECORD

READ
ANOTHER
RECORD

| nd

MOVE
LOOK-AHEAD
FIELDS

PROCESSING
REQI.;IRED

PERFORM
DETAIL
CALCULATIONS

PAGE
A1
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PAGE

4

FROM
PAGE
A1

CONTROLLED
CANCEL?

DO LR
CALCULATIONS

PERFORM
LR OUTPUT

PROCESS
TABLE AND
ARRAY
OUTPUT

CLOSE
FILES
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RPG II REFERENCE TAELES

PAGE

1

COLLATING HEXADECIMAL COLLATING HEXADECIMAL
SEQUENCE CHARACTER EQUIVALENT SEQUENCE CHARACTER EQUIVALENT

1 Blank 40 33 F ce
2 [] 4A 34 G c?
3 48 356 H cs
4 < 4C 38 | co
5 { 40 ‘ 7 J D1
[] + 4E 38 K D2
7 | 4F 39 L D3
8 & 60 40 (] D4 ‘
9 ! BA 41 N [
10 $ 58 42 (] Dé
1" . 5C 43 P D7
12 ) 5D 44 Q [»1]
13 H 5€ 45 R Do
14 - &F 48 ] E2
15 - {minus) 80 47 T €3
16 / 81 48 1] E4
17 . 68 49 v ES
18 % 8C 50 w E6
19 — (underscore) 8D 61 X €7
20 > 13 62 Y €8
2 ? 8F 63 z €9
22 1A 54 [] FO
23 # 78 66 1 F1
24 e 7€ 68 2 F2
26 . 70 57 3 F3
28 = 7E 68 4 F4
2 " 7F 59 6 F6
28 A 4] 60 6 F8
20 8 C2 61 7 F7
30 [ 3 62 8 F8
31 [} [+ 63 ] F9
32 E’ ]

Table Bl.

RPG II Collating Sequence.
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File Description Qutput-Format
Specifications Input Specifications Calculation Specifications JSpecifications
TRecord TField Control
Overflow File Identifying |Control| Record Field Level |Operation|Resulting] Conditioning
Tndicators|Conditioning| Indicator | Level |Kelation|Indicator Irdicator |Indicator|Indicator] Indicator
Indicators| (33-34) (11-172) (15-20) |(59-60)| (63-64)| (65-70) | (7-€) (5-17) | (54-59) (23-21)
01-58¢8 X X X X X X
HO X X X X X
H1-HQ X X X X X X
1P X X6 b
MR X2 X X X X
0A-0G,0V X X X X %
10 X X X X
L1-19 X X2 X X X X X
LR X X X X X
U1-U8 X5 X X X X X
X Denotes the indicator that may be used.

(< N

Kot valid on look—ahead fields.

When field named is not a match or contral field.

Only for detail or heading lines.

Cannot condition an exception line, but may condition fields within the exception record.

kot valid for table input files.

lormally off, even the first time through the object program cycle, unless it is purposely set on.
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TYPE OF WHERE SPECI-~ WHERE SPECI-
INDICATCR| ENTRY| SPECIFIED FICATION |COLS.| USED FICATION (COLS. TURNED ON TURKED CFF NOTES
Level Lo Calculation |RESULTING 54~-5G| Calcu- | CONTROL T7-8 | At the beginnin§ of | By calculations
Zero Sheet INDICATORS lations|LEVEL the program cycle. |specifications.
Internal OPERATION S-17
INDICATORS
Output |{OUTPUT INDI-|23-31
CATORS
Control |IL1-L9|Input Sheet |RECORD INLI-|19-20|Input |FIELD RECORD| 63~64| When the value in a|At the end of the 1
Level CATOR RELATION control field chan-|following detail
CCGNTROL 59-60 INDICATORS ges (all indicators|cycle, or by cal-
LEVEL Calcu- | CONTROL 7-8 |of the lower levels|culation specifi-
FIELD INDI~ [&5-T70[lations|LEVEL are also turned on)|cations.
CATORS OPERATION 9-17 |or individuelly by
Calculation |RESULTING 54-5% INDICATORS input or calcula-
Sheet INDICATORE Output |OUTIPUT INDI~|23-31|tions specifica-
CATORS tions.
End-of- |IR Input Sheet |FIELD INDI- |65-7C|Calcu- [CONTROL 7-8 | After processing At the beginning 1
dJob CATORS lations|LEVEL the last record of |of processing. (can
Internal RECORD INDI-|T71-72 OPERATION 9-17 |the last form (see not
CATCR INDICATORS column 17 of the be
Calculation |RESULTING 54-5¢ (Cutput |OUTIPUT 23-31|file description SETQF)
Sheet, INDICATORS INDICATORS specifications). 2
Matching |MR Input Sheet |FIELD RECCRD|63-64 [Calcu- |OPERATION 9-17 |If the matching When all total
Record RELATION lations |[INDICATORS field contents of |calculations and
Internal INDICATORS Output |OUTPUT INDI-|23-31|the record of a output are com-
: FIELD INDI- |65-7C CATORS secondary file pleted for the
. CATORS match the match- last record of the
Calculation |RESULTING 54-5¢ field contents of a|matching group; or
Sheet INDICATORS record in the pri- |by calculations
mary file; or by specifications.
calculations speci-
fications.,
Overflow (OA,OB [File Descrip- |OVERFLOW 53-34 |Calcu~ [OPERATION 917 |If the destination |At the end of the 3
Internal |OC,OD [tion Sheet IKDICATOR lations [INDICATORS of a skip, space, [detail cycle.
OE,OF |Input Sheet . |FIELD INDI- |65-70 [Qutput |OUTPUT INDI- 23-31 jor print operation
0oG,0V CATORS CATORS falls within the
Calculation |RESULTING 54=5¢S forms overflow
Sheet INDICATORS area.
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TYPE CF WHERE SPECI- WHERE SPECI- ‘
INDICATCR |ENTRY| SPECIFIED FICATIOL |COLS.| USED FICATION |OOIS. TURNED ON TURNED CFF NOTEC
Field 01-99{Input Sheet |FIELD INDI- |65-70|Calcu~ OPERATION 9-17 | By blank or zero in|Before this field 1
Zero & CATORS lations |INDICATORS specified field; bylistatus is to be
Blank; Output [OUTPUT INDI-{23-31|plus in specified |tested the next
Plus; CATORS field; by minus in [time.
Minus specified field.
Record 01-99|Input Sheet |[RECORL INLI-|19-2C|Input FIELD RECORD{63-64|When specified rec-|Before the next 1
Identify~- CATOR RELATION ord has been read [record is
ing INDICATORS and before total during the next
Calcu- .|OPERATION 9-17 |calculations are processing cycle.
lations |INDICATORS executed.
Cutput [OUTPUT INDI-|23~31
CATORS
Resulting |01-99|Calculation |RESULTING 54-5¢ | Calcu~ |OPERATION 9-17 |By a positive bal- |The next time a 1
Plus Sheet IKDICATORS lations |INDICATORS ance in the field, |calculation is
Minus Output |[OUTPUT INDI-|23-31|by a negative bal- performed for
Zero CATORS ance in the field, |which the program
Com by a zero balance [specifies the ind-
Operation in the field, icator as a resul-
High If factor 1 > fac.2 |ting indicator and
Low If factor 1 < fac.2{the condition is
Equal If factor 1 = fzc.2 |not satisfied.
Look—-up
Operation
High If table > factor 1
Low If table < factor 1
Equal If table = factor 1
Testz
Operation
Hign If C zone present.
Low If D zone present.
Ecual If no C or L zone;
by a no-record-
found condition.
First 1P Calculation |OPERATIONK 6-17 |Output [OUTPUT INDI-|23-31|At the beginning of |Before the first 4
e Sheet IKDICATORS CATORS processing, before |detail record is
Internzl any input records |[read.
are read.
Halt HC-HO |Input Sheet |RECORD INLI-|19-2C |Input  |FIELD KECOKD |63-64 | Whenever the speci- |Internally, at the| 1
CATOR RELATION fied field status |end of the detail
FIELD INDI- [€5-7C INLICATOKS or record identifi- |cycle.
CATORS Calcu~ IOPERATION 9-17 lcation condition is
Calculation |RESULTING 54-5¢ |lations [INDICATORS satisfied.
Sheet IKDICATORS Qutput O%Ug INDI- [23-31
CATOR

d XIANIddY
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TYPE OF WHERE SPECI- WEERE SPECI-
INDICATCR|EKTRY| SPECIFIED FICATION [COLS.| USED FICATICK [CCIS. TURKED Ci TURKED CFF MOTES
External |U1-U8|File Descrip-|FILE CONDI- |71~72|Input |FIELD KECCkD|63-64|Prior to object By input or calcu-
tion Sheet TION RELATICN program execution |lations specifica-
Input Sheet |FIELD IiDI- |65-TC INLCICATORS by a MRX/0S control |tions.
. CATORS Calcu~- |RESULTING 54~59 |language parameter.
Calculation |RESULTING 54-5¢ | lations | INCICATORS
Sheet INDICALORS Qutput |OUTPUT INDI-|23-31
: CAI'ORS
Note 1. Turning indicators on or off can also be accomplished by using SETON and SETOF operation codes.

Note 2.
Note 3.
Note 4.

A1l control level indicators (L1-LC) are also turned on when
The overflow indicator remains on during the following detail calculations and output cycles.
This indicator is used to condition printing of the first page of the report.

is

turned on.
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FACTOR 1 FACIOR 2 RESULT

COMMAND LIT|¥LD|ARR|TAG|SUB|FLN |ALEB|1.UM LI1 | FLD|ARR|TAG|SUE | FLN | ALE | NUM LIT|FLD TAG|SUB|FLE i3 | NUM
TAG S I R I & B I e -l =-]=-|=-]=-]=-]-1- - | - -1 -1- -
wKuP ] x| x| -|-|-|-]%x]X - =-|x|-]-]-|x|x - |- -|-1- X
BEGSE -] = -] =] X]=-}]-1]= - == -] -] === -] - -] -] - -
ENDSR - -] -]|x|=-1=-]-]- -l =-l=-1-|-1-1-1- -1 - -1-1- -
EXSR -l -l -] -] =-=-]- -} -] X ]| =|=1- - | - -] -1 - -
EXCPT -l =-1-1-1-1-1-1- -|=-|=-1-1-1-1-1- - |- -l-1- -
FORCE - - -] -] =-}--1]- -_—f -] === X |-~ -1 - - -] - -
DSPLY X|x|{-]-1-]-1x1]x -|l=-l=-]-]-|x]-1- X | x -1 -1- X
READ -] - -] - =-]=-]-1- -_— == ==} X |=-]- -1 - - -1 - -
CHAIN X|X|=-1-1-1-1X -l =-|=-|X]|~-1]- -1 - -] -] - -
DEEBUG X]/1X|l-j-]-1~-1X -]l=-]-]=-1=-]|X}]-]- - | X - -1~ X
EXIT -l=-l=-l=-1=-1=-1-1- -l=-]=-Ixl=-1=1=-1- - |- -1-1- -
RLABL -|=-1=-|-1-1-1-1- -|l-|-1-1-1-1-1- - -1-1- -
ULABL -l=-{=-|=-1=-1-1-1- -l=-|=-1-1-1-1-1- - | x - == -

'LIT = Literal.

FLD = rield (or array item, or table item).

ARR = Array. .

TAG = Tsg.

SUB = Subroutine name.

FILN = Filenane.

ALB = Alphabetic.

NUM = iumeric.
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Sirn for Negative Ebalance Print—-Out On Zero Helance*

kit Decimal Domestic And European Furopean Zero
Code | Commas Point No Sign | CR - (Minus) | United Kingdom | Convention - I | Convention - J | Suppress
1 Yes Yes No Sign .00 or O ,0C or O 0,00 or O Yes
2 Yes Yes No Sign Blanks Blanks Blanks Yes
3 Yes No Sign .00 or O ,0C or O 0,00 or O Yes
4 Yes No Sign Blanks Blanks Blanks Yes
A Yes Yes CR .00 or O ,0C or O 0,00 or O Yes
B Yes Yes CR Blanks Blanks Blanks Yes
C Yes CR .00 or O ,00 or O 0,00 or O Yes
D Yes CR Blanks Blanks Blanks Yes
J Yes Yes - .00 or O ,00 or O 0,00 or O Yes
K Yes Yes - Blanks Elanks Blanks Yes
L Yes - .00 or ¢ ,O or O 0,00 or O Yes
M Yes - Blanks Blanks Blanks Yes
X ww

Yaxx Yes
pA Yes

9 % #

Zero balances for the Eu}opean Convention format are written in two ways, depending on the entry made in
column 21 of the control card specifications.

The X code performs no editing.

The Y code sugpresses the leltrmost zero only.

following pat

nn/n
nn/nn

ern:

nn/nn/n
nn/nn/nn

The Y code edits a three- to six-digit field according to the

If a data field of six digits is packed on aisc and the Y edit code is used with the data field, an error
The problem is solved by moving the data field to another field.

will occur.
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APPENDIX C. GLOSSARY OF TERMS

ADDROUT file ) ) .
— XK record address file which is written out by the utility sort

progran.

alphabetic characters .
phabetic EBCDIC characters and three other EBCDIC

€
characters: #, $, and @.

alphanumeric characters
Y oI the <ob EBCDIC characters.

alﬁhanumeric fields

~Tields for which a decimal-positions specification has not
been made in the appropriate column of the specifications
form. Alphenumeric fields can contain any of the 256 EBCDIC
characters.

alternate collating sequence
R character séquence in which the relative position of some or
21l ealphanumeric characters in relation to the other
characters is changed from the normal sequence used by the
computer.

alternating format
7 method ol deéscribing two tables or two arrays which are used
together, so that each ditem in the first table or array is
associated with a corresponding item in the second table or
array which gives additio information.

alternatigﬁ table or array
€ S€ oI two related tables or arrays.

arrg; ' ‘
A group of data items arranged systematically for ready
reference.

array file | . . ) ) .
A sequential input file which contains array entries specified
by the programmer and is processed before program execution or
during program compilation.

asterisk fill . .
— Asterisks printed in place of leading zeros.

binag¥ format )

A tormat in twos complement form wherein each field on disc
nust be either two or four bytes long. Two-byte fields contain
a one-bit si%n followed by a 15=bit numeric value and can
contain up to five decimal numbers. Four-byte fields contain a
one-bit sign followed by a 3i1-bit numeric value and can
contain up to ten decimal numbers.
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binary search )
A time-saving method of searching through a large table in

ascending or descending sequence.

bit :
A single binary di§it in a binary number, represented by 0 if
it is negative, or 1 if it is positive.

branchi
Skipping backward or forward to an instruction other than the
next one in the segquence.

byte
2= sequence of eight adjacent binary digits (bits) operated
upon as a unite.

chained file
A disc Tile that is read randomly or loaded directly via the
CHAIN operation code.

character structure
e unique combination of zone and digit punches in a card
that represent a specific alphanumeric character.

Code Formatter Phase . i
€ phaseé o € compiler in which error messages, the source

program, & memory map, external references, and entry points
are listed and the object program is written out in
relocatable format.

Code Generation Phase )
e —fhe compiler in which the source program is
translated into mechine language instructions and compile time
tables and arrays are processed.

collating se uenceh _ ) nich alohabeti .
gri§p8§%%£ cﬁgrac%egoﬁgu%gfa%gdwtécalf o?hergh?Seelepggﬁfﬁlﬁz
able .

compile time table or array _ .
A Table or array loa at compilation time and compiled along
with the source programe.

constant
¥ unchanging information, such as a column header or title,
that is enteréd by a specification. Constants are enclosed in

apostrophes.

control break ,
A change in the control field information of two records which
causes the control level indicator(s) to turn on and the
operations conditioned by the indicator(s) to be performed
before a new record is processed.
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control card
1the 1nitial card in the RPG II source progran deck. The card
provides the compiler with the control information necessary
to translate the source program into an object program.

control field
A Tileld to which a control level indicator (L1-L8) has been
assigned to indicate the point at which specified operations
are to be performed. ’

control grou . |
X giﬁhé%ﬁg records which all have the same information in the
control field.

control level indicator
An 1ndicator which Is turned on to indicate that a change in a
control field has occurred and operations are to be performed
or information is to be printed.

Cross—Reference Phase
ine optional phase of the compiler in which cross-reference
lists of file names, field names, and indicators are
generated. :

demand file :
1I€ Trom which selected input or update information can be

sequentially read for calculations, via the READ operation
code, as required. ,

detail calculations i .
Thé ségment oI the object program operating cycle in which
data from a selected record is made available for processing
and the matching record (MR) indicator is turned on or off.

detail operations
The irs segment of the object program operating cycle, in
which heading and detail records are written and selected
program indicators are set off.

detail record
An output record containing information that comprises the

subject matter of the report.

device
The input or output hardware used for a particular file.

display file . ) . i
“T¥ﬁzr‘ﬁbmposed of information gathered from various fields
used by a program. Through use of the DSPLY operation code,
fields or records in a display file can be printed directly
from storage and data can be keyed into a display field or
record 1in storage. The console is the only device that can be
associated with a display file.
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domestic date format
, wheré the numerics representing the month (M), the
day (D), and the year (Y) are separated by slashes.

EBECDIC
Fxtended Binary-Coded-Decimal Interchange Code.

EBCDIC notation ) .
—The —ob-character machine 1 e code used in the MEMOREX

System (see Appendix B, Table B1).

edit code . .
=x-—0re-character code which causes a specific type of

punctuation editing to be carried out on a numeric field.

editi

—"Eﬁﬁgﬁcing the legibility of a field by inserting special
characters, including spaces, before or between the characters
of a field.

edit word
& explicit character-by—character layout of an entire
resulting output field, using reglaceable and non-replaceable
characters. dit words are direct specifications which
iggéggte whether or not specific punctuation characters are

n .

European Convention date format
DE.EM.YY, where the mumerics representing the day (D), month
(M), and year (Y) are separated by periods.

exception record i . . i
‘“K“géﬁﬁfﬁ“ﬁﬁfdﬁ is written during calculation tinme.

executive routine ) ) .
€ portion of the compiler progran which controls execution
of the compiler program. The executlve routine contains

im interface he 21 outines
imput/output = inperlages s& or VABES; 1820KUD LY EECS and

external calculation operation
operation periorm vy a subroutine or program that has

been compiled separately from the main RPG II program.

external characters )
e c cters used in input and output data.

fetching the overflow routine
equestl & overflow routine ahead of time to print several
detail and total lines on each regular program cycle.

field indicator . .
= AF—inaicator used to test a named input field for a plus% '

minus, zero, or blank condition, or to halt a program so tha
an error condition in the data can be checked.
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field name
A unique name which identifies a particular field, array, or

array item in an input record. :

field record relation indicator , .
Indicator whoSEé primary purpose, among a variety of
specific purposes, is to relate a field name to a particular
record type.

file
—A collection of related records treated as a single unit.

file designation o - .

“"K“‘ﬁétﬂégé‘ﬁr“ describing the input, output, and update file
types still further. The six designations are primary,
secondary, chained, demand, record address, and table and
array.

filename
unique name assigned to every file a program uses except
compile time table and array files. B

file organization
The arrangement of records within a file. The three types of
organization are indexed, relative, and sequential.

file translation
The translation of any character code into another, such as
the +translation of an input character code to an internal
machine code.

file tyggg .
€ fTour categories into which all RPG II files fall: input,
output, update, and display.

fixed dollar sign
A dollar sign which always has the same position in an edited

fielde.

fixed-length ‘ . . .
“”Tﬁé”"ﬁgﬁé“ length. All records in an indexed file must be
fixed-length.

floating dollar sign
A dollar sign 1inserted before the most significant non-zero
digit in a field.

full table or array . . ) ) )
KA table or array in which all possible items contain data and

nothing more can be added.
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half-adjusti%g
ounding, by adding a 5 to the number at the right of the last

decimal position specified for a positive field, or -5 if the
field is negative, then dropping all decimal positions to the
right of the position specified for that field.

halt indicator

An indicator which turns on to indicate that the program is to
be stopped and an error message written for an error

conditione.

heading record
An output record containing identifying information which does
not usually change from page to page, such as the report name,
the date, and the column titles.

hexadecimal notation . .
TumBer SvStenm written to the base-16 notation (see Appendix
B, Table B1).

housekeegig% tasks
asks performed prior to System entrance to the object program

operating cycle, in which all files to be used in the pro
are opened, pré—execution time tables and arrays are foaggﬁ?
and the first page is output.

index
€ portion of an indexed file which contains a key for each
fixed—length record and the record’s location within the file.

indexed file
A disc file whose recoréd locations are kept in a separate
portion of the file called an index.

indexing ‘
2\ me%éod of relative referencing by which an array item may be
referenced by its location in the array relative to the first
iten. Indexing may not be used with tables.

input
All data files, records, and record fields used by the object
progranm. '

input file
gﬁe Tile from which a program reads its source data.

1n@ut operations ) .
e segment of the object program operating cycle in which one
input record is selected for processing, read, and identified.

internal calculation operation ) _
An_operation periormed in the computer within the processing
of a single RPG II program.
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internal characters
Characters used for processing within the computer.

inverted print option
An option used to determine the punctuation and format used
for numeric Jliterals and the date field, and the edit codes

used on output.

item
A~ single element in a table or array which is coded as an
entry in the specifications sheets. An item cannot extend to
more than one record.

last _record indicator | L. . .
=i Indicator  which is turned on to indicate that a job is to

terminate.

literal
The directly specified data used in an operation. It may be
either alphanumeric or numerice.

look—ahead field
A Teature which enables the System to look at information on

the next record available for processing in an input record,
or on the record currently being processed in an update
record.

machine instruction
A code element, recognizaeble by a particular machine, that
causes a predefined sequence of operations &to be executed by

the machine.

machine language ' )
Thé set oI characters, symbols, or signs, and the rules for

combining  themn, that directly conveys instructions or
information to a computer.

match fields
Selected record fields in the primary file which are compared
to fields from one or more secondary input or update files for
a matching record. Records can be matched by comparing one to
nine fields.

matchi%ﬁ record indicator ) i
ATO which ~turns on when a selected record field in

the primar% file matches a field in one or more secondary file
records. he indicator 1is used to condition calculation or
output operations for a selected record with a match field.

multifile Qrocessin§ . ) .
€ selection oI records for processing from a primary file
and one or more secondary files.
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non-replaceable characters _
ose C cters of an edit word which will remain constant in
the edited field or will be replaced by blanks. All characters
except ¥, O, *, and $ are non-replaceable.

non-resident program . . i
program or routine which is read in from an external
library, rather than stored in memory.

numeric characters
) 10 ¢ cters 0-9.

numeric fields
ields having a decimal-positions specification in the
appropriate columns of the specifications forms.

ob%ect prog§§g

¢ set ol machine language instructions which result from the
compiler program‘s translation of the programmers RPG
specifications. The object program contains all the machine
instructions necessary to manipulate information from the data

input files and produce output files and reports.

off indicator
An) indicator which reflects a negative condition (is set to
OO - ’

on indicator
Ag) indicator which reflects a positive condition (is set to
FO).

output _
TEe result or product of processing.

output file )
A Tile containing the records that a program writes, punches,
or printse.

output record .
A record containing data that has been gathered, sorted,
calculated, or generated during object program operation.

overflow indicator ,
An indicator which turns on to signal that the end of a page
is near.

overflow line )
The point on a page or form at which overflow occurs and after
which detail or total printing staris.

overlaying
Reading input data in on top of data already in storage. The
new data replaces only the amount of existing data that is
overlayed.
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packed decimal format
A fTormet 1in which each byte of computer or disc storage is
divided into two four-bit digit portions and no zone is used.

PAGE, PAGE1, PAGEZ
Special words used to cause page numbering on output to start
with a number other than 1, or to differentiate between page
numbering systems for one to three different output files,
PAGE is a four—-position numeric field with no decimal

positions.

*PLACE
A special word which causes output fields to be repeated
without respecifying the field names.

pre—execution time table or array
A table or array loaded with the object program before an¥
input files are read, calculations are done, or outpu
functions are performed.

primary file
The main file from which a program reads records. The program
uses the primar% file during multifile processing to control
the order in which the records are selected.

progggm c¥cle
€ cycle of operations through which one record must go to be
completely processed.

record address file ) )
input 11le t indicates which records are to be read from

a agisc file, and the order in which those records are to be
read.

record code characters . ‘
Tacter codes used to identify each type of record for

processing various operations.

record identifxigf indicator
An  indicator which is turned on to distinguish between record
types or to indicate a record type that causes an error
condition.

record key ‘ :
The key field of each record, which is used in the index
portion of an indexed file to identify the record.

related tables or arrays
Two tables or two arrays which are used together, so that each
item in the first table or array is associated with a
corresponding item in the second table or array which gives

additional information.
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relative file _
iS¢ Tile whose records are called by relative record

number, rather than by the sequence in which they were loaded.

relative record number . . )
number &assign to each record in a relative file to

indicate the record’s position in the file in relation to the
other records.

replaceable characters . . .
(3 S —of an edit word which will be occupied b
digits ~of the edited field. The replaceable characters are ﬁf

resident program
A program or routine which is stored in computer memory at all
times, rather than read in from a library.

resulting indicator
indicator that is turned on according to the result of a
calculation operation.

search word
An  alphanumeric or numeric constant, an array item, a field
name, or a table name for which a match is to be fourd in a
table or array that is being searched.

secondary file ) o ) '
“‘?%%“”T¥i§§'involved in multifile processing except the primary
€.

sequential file ] . ] ]
sequenti file in which records are ordered in the same

sequence in which they are put into the file.
short table or arra
A table or grray %hat is not full.

source program

T ALl the symbolic programming language entries coded by the
programmer on a specific set of RPG II specifications sheets.
The source program is then punched into cards to form the
source program deck, which is in turn translated by the
compiler into machine instructions for generating output files
and reportis.

special device, . .
ice, other than the usual one used, which has been

selected by the programmer and linked to RPG II Dby a
user-written routine that enables data to be transferred for
the device. See Section 3, “Special Device Support,* for rules
governing specifications sheet entries for the special device
feature.



APPENDIX C PAGE 11

special file
A file on a special I/0 device linked to RPG II by a
user-written routine that enables data transferred to or from
that device. Special files «can only be processed
consecutively. See Section 3, afe01al Device Support,* for.
the specifications rules for spe01 files.

special word
A word used as a field name t0 cause a particular action to be
performed. The special words are PAGE, PAGE1, PAGE2 for,gi%e
numbering; ¥PLACE for iterated flelds, and UDATE, U
UMONTH UYEAR for the date format.

split control field . .
—control Irield which is composed of two or more connected or

unconnected fields on a record.

spread cards o ‘
‘“EK"Téﬁfﬁfé which allows one or more transactlons to be 11nked
to a single header on the same card.

standard I1/0 devices
The disc wunit, the card punch, Lhe card reader, the conscle,
the printer, and magnetic tape. '

>yntax Phase
€ phase of the compiler in which all the input cards are

checked for accuracy.

table
A group oi data items arranged systematlcally for ready

reference.

table file
A sequential input file, containing table entries specified by
the programmer, which is processed before program execution or

during program compilation.

Table Overflow Phase
ihe phase ol the compiler in which field names not resolved in

the syntax phase are finally resolved.

total calculations
The calculation segment of the object program operating cycle
invoked if a level break occurse.

total output operations
~TThé ségment ol thé object program operating cycle in which all
total <records are written and end-of-job processing 1s

initiated if a level break has occurred.

total record o
Vo) record written out when a level break occurs that

contains cunulative sums of the fields in detail records.
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UDATE
A special word whose specification produces a six-character
mumeric date in either domestic (mmddyy) or United

Kingdom/European Convention (ddmmyy) format.

UDAY '
K specizl word which may be used to obtain dates consisting of

days only.

UMONTH
A Special word which may be used to obtain dates consisting of

months only.

United Kingdom date format ) -
, . whére Lhe numerics representing the day (D), month

(M), and year (Y) are separated by slashes.

unpacked decimal format
A Tormet in which each byte of computer or disc storage holds
one eight-bit character comprising a four-bit zone portion
followed by a four-bit digit portion.

update file
A disc file from which a program reads a record, updates its
fields, and rewrites the record in the location from which it

was read.

UYEAR
% special word which may be used to obtain dates consisting of

years only.
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APPENDIX D, RPG IT ASSUMED RECORD AND DATA BLOCK LENCTHS

If no LENGTH OF RECORD entry is made in columns 24-27 of the File
Description Specifications Sheet, a warnings message is issued and
the compller assumes the length to be the maximum record lenesth

allowed for the file device. The maximum record lengths allowed
for the various devices are:

DISC 4096
PUNCH 80
TAPE 4096
READ 80
CONSOLE 120
PRINTER 132

If no LENGTH OF BLOCK entry is made in columns 20-23% of the TFile
Description Specifications Sheet and the file device is other
than disc or tape, the compiler assumes the length to be eaual to
that specified in the LENGTH OF RECORD entry, columns 24-27.

If the device is disc or tape, and the block lensth is blank or
equal to the record length, the compiler computes an interer
blocking factor according to the followinge formula:

blocking factor = 256/(record length + 4)

The block length is then computed as follows:
tlock length = blocking factor X (record length + 4)

The ©block and record lengths actually used by the compiler may
differ from the entered or computed values for files assifned to
rrinter, punch, or card devices. The compiler automatically adds
1 to the block and record lengths of printer and punch files for
carriage and stacker control, respectively. If a file is srooled,

the colpiler also adds 4 to the block length for spooling record
headers.
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APPENDIX E. RPG I SUBROUTINE LINKAGE

Since standard system linkage is used in RPG II, an RPG II
rogram can call a COBOL, FORTRAN, or assembly language program.

cause RPG II numerical data is always in packed decmag’ format
and FORTRAN can only be used with binary or floating-point
numerical data, however, some conversion of data would be
required by the user. ‘

A COBOL, FORTRAN, or assembly langusge pro cannot call RPG II
grograms because RPG II can never return to the calling program.
or the same reason, an RPG II program may not be linked with
another RPG II program——the results would be unpredictable.

Linkage to an external subroutine from RPG II can be accomplished
by either of two methods: through the EXIT operation, or by
defining a SPECIAL file.

Register six (6) holds the parameter list address used only
for reading SPECIAL files. This list is not used by the
EXIT operation.

The save area address will be set in register seven (7).

The return address will be in the first word of the save
aresa.

The format of the save area (pointed to by register seven) is as
follows:

¥Words Contents

1 A Return address.

2 Previous save area address (always zero).
3 | Status word (zero).

4-11 Register save area.
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SPECIAL FIIE PARAMETER LIST

A parameter list
only. The format of that list is as

Words
1
2

4-6
7

10-11
12

pointed to by reﬁéﬁgx‘:ﬁ 6 is for SPECIAL files

Contents
Iength of list (always 11).
Bits O=7 6function code)
= GET
=1 PUT
= 4 OPEN
=5 CIOSE
Bit 12 = 1 (variable length records are
specified, and word 7 must point
to the record size).

1 (end-of-file return address
specified in word 9).

Bit 12

fl

Error return code -- set by the external routine
(if non-zero the job will be stopped and the
error return code will be printed out).

Not used.

Record sigze address — points_to a one-word
(two-byte) location which will contain the
record size (bit 12 of word 2 must be equal
to 1). For GET, the record size address and
record size are set by the external program.
For PUT they are set by RPG Il.

Not used.

End-of-file return address (always specified -
bit 13 of word 2 will always be equal to 1)..

Not used.

Address of record. For_ GET this address is
supplied by the external routine. For PUT
this address is supplied by the RPG II
compiler.
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APPENDIX F. CONTROL LANGUAGF STATEMENTS

REQUIREMENTS

To perform an RPG II compilation, an //EX (execute) Control
Ianguage Statement card with a PGM=RPG eter is necessary. A
minimum of four //DEF cards is then required to define the files,

as follows:

Card File
//DEF 1D=$RGERRS,FII=RPGERRMSG,STA=(P,I) Error message file
//DEF ID=LIST File to which source
listing is to go
//DEF ID=INPUT File from which source

input program comes

//DEF ID=OUTPUT Library to which relo-
catable object library

is to be written

In addition to these specifications, any or all of the four work
files may be assigned to specific volumes to increase compilation
speed. If they are not, they are automatically assigned to the
System’s volume.

The ID’s used for the four work files are:

ID=MRTEXTO1
ID=MRTEXTO2
ID=MRTEXTO3
ID=MRSIFIL

The most efficient compilation is achieved by assigning the
following ID“s to different volumes:

MRTEXTO1, MRSIFIL, and INPUT
MRTEXTO2, MRSIFIL, OUTPUT, and LIST
MRTEXTO1 and MRTIEXTO3

OUTPUT and INPUT way be on the same volume.
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//PAR CARD PARAMETERS

The //PAR card is an optional CLS card available to the RPG II
programmer for naming am_ input and/or output librgry member and
indicating to the compiler the source input file“s approximate
size. This determines the size in the first allocation of the RPG
I1 work files. ‘

More than one //PAR card may be used. The parameters to be used
on the card are IMEM=name, OMEM=name, and either NUM=nnnrn or
NUMBER=nnnnn.

IMEM=name

This parameter specifies the name to be used for the input
library member in the file defined on the //DEF ID=INFUT card.
The parameter is required if and onl% if the source input is in a
library. The name may be up to six characters long.

OMEM=name

This parameter specifies the name of the library member in which
the relocatable object module is to be placed. The name is for
the output library member in the file defined on the //DEF
ID=OUTPUT card; it may be up to six characters long. Presence of
the OMEM=name ensures that an RPG object program will be output,
even though column 10 of the control card indicates otherwise. If
the OMEM=name parameter is__not used, the member name is taken
from columns T5-80 of the RPG II control card (see Section 2);
otherwise the name specified overrides the nare in the control

card. If a member namé is not specified in either the parameter
or the control card, the default name of RPGOBJ is used.

NUM=nnnnn /NUMBER=nnnnn

This parameter specifies the number of source statements to be
compiled. The default value is 1000 source statements. If the
value is incorrect, the program will still be compiled; however
in lar%e programs the correct value should be used to ersure
that he initia work file allocastions will not require
extension.
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LINKAGE EDITOR CLS SPECIFICATIONS

The user must specify a linkage editor //DEF ID=INPUT card with
the filename of the object library in which his RPG II program
has been placede He must also give the mnember name of the
relocatable object module in a 1linkage editor //PAR PAR=name
card.

He may either compile, linkedit, and execute his program all in
one Jjob, or he mgy perform eacfx of the three steps separately,
whichever is more convenient. If he chooses to do all three in
one Jjob step, he can condition his 1linkedit on successful
compilation (no fatal errors) with an //IF Control Langusge
Statement, written as follows:

//IF  CODE=F,GO0=F0J

An F error code (fatal compilation error) then allows him to
bypass the linkedit and execute steps.

CLS REQUIRED FOR COMPILATION

The following examples show the CLS used in compiling an RPG
program. Five common compilation situations were chosen for the
examples. Whenever possible, default values are used for the RPG
compiler  parameters. Information peculiar to an individual
program being compiled is underlined in the examples.

A complete description of MRX/OS CLS is provided in the Memorex
publication Control language Services—Extended.
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CARD-TO-COMPILER COMPILATION

MEMOREX

Punching Instructions
omaie) | | | | |

e 1]

Assembler Coding Form

Progl
Prog

NAME

OPERATION OPERAND

12 34567 8|9

10111213 14 15 16 17| 18] 19 20 21 22 #3 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 33 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 80 61 62 63 64 65 66

1
[/JOB NAM=RPCTIEIST, 4 . e e e s e e e
/ﬁgx Pcnég?a Y
EF ID=$RGERS FIL:-RPCERRMSG ;hAlgﬁlr e e s ..
;/DEF ID=éI$T pleb=PRINTER . o o . . . .. .
[DEE 100Uttt ETL=TENL-68J - L 18, 312=8 Q,Muaﬂggggfmgx L Q&QLMQ¢
[{DEF Lo INPUT,BEY - &ﬁﬂpggﬁhh___fﬁét,AA. A euen A
[/DATA FLL=CARD/ J e e
.MW Cﬂé ....... PO U SO ST S U S Y G TS W SO S U RS SR
(/EBY N N D I Z
e )
2 Y
Fxample 1 deals with compiling an RPG source program deck read

dlrectlﬁufrom the card reader. The RPC compiler parameters (IMEM,

OMEM

M) are assigned default values by the compiler. Whern the

CLS shown in Example 1 is used, the following occurs:

The compile listing is printed directly on the printer as
specified by the 4th statement.

he object module i laced in a tempo librar TEMP~-
OB3-2R8S t nmocd  Sang pdescribed jtemporary library (TEMP

name of the libwary member is taken from the RPC control
card in the absence of the OMEM parameter.

The 6th and 7th statements indicate that the RPG source
program is in card format and is to be read directly from
the card-reading device.

The source grogram is inserted in the CLS deck following
the 7th statement
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EXAMPLE 2. CARD~TO-DISC COMFILATION

MEMOREX  Assembler Coding Form Punching lestructions Dau
« ampic] | | ] ] ] e
meeh [ [ ] Prog
NAME OPERATION QPERAND
1,23 46 6.7 8[9]10 11121314 15 16 17|18} 19 20 2122 23 24 26 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 66 §7 58 59 60 61 62 63 64 65 66
1/./.108 NAM=RP.GTIEIST.2, .
LLEX PGH2RP.C . . . e . . e 4
(DEF 10> $RGERRIS , . F.LL=RPCERRNSG , STA=(P,, L) .. Y 4
Lt DEE ID.:LIS T, [plEV.c PRANTER . . . RS . . )
LLDEF .. | 11.0cOUT.PUIT, FIL:TENP-OB)-LLIB $.12:256,NUM1000,8L.K=1,CED:N@ |
LDEF ID=INPUT|IFLLRPG~SO URCE . N . . .
(DATA FIL:RPQ~§E%QQEAJAJA,..AA . . e .
/% A A
/EO.) ‘ . . . . . . . . . .

...............

V .‘....._vA.. M : .‘....’V

Example 2 deals with compiling an RPG source program placed in
the jobstream and ﬁgooled by the job monitor. The RPG compiler
parameters (IMEM, OMEM, NUM) are assigned default values by the
compiler. When the CLS shown in Example 2 is used, the following
occurs:

o The compile listing is printed directly on the printer as
specified in the 4th statement.

e The object module is placed in a temporary library (TEMP-
OBJ-LIB) named and described in the 5th statement. The

name of the library members is taken from the RPC control
card in the absence of the OMEM parameter.

e The 6th and 7th statements specify that the source module

is to be spooled from the jobstream into the file called
RPG-SOURCE.

e The source program is inserted in the CSL deck following
the 7th statement, : ‘
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EXAMPLE 3. DISC COMPILATION USING DEFAULT VALUES

MEMOREX  Assembler Coding Form Purching lnsructions Dat,
o] | | L || eee
= N R Prog
NAME OPERATION OPERAND
12 34 5 67 8/9]10 11121314 15 16 17 18] 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 30 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66
/7066 . | INAMaRPGTIEISTA, .« o e s e s e
775 % LI GMERPG. [ | . . o o e e b ek e e A e
//pef. | 1p-$RGERRS .€1L-RPCERRNSG, STA= (P, L) ... ... .. eimns

[/pef. . | 1rD:0uTeult], F1t.zTENP BB - LIB, SIZ:256 NU
[/ DEf . | |ID=INPUT,FIL>$3YSSRCLLIB,STA=C(P, 1) .
#%WJ [tMeM=cB28L " . ... .

£0.) . . e n e e e s

O PRI PR T SR SRS TG Sy S SR S

S rnee  TIID: LISt DlEvePRINTER . oo o oo oo e . O
424000 ,64.K>4,5D=NA .

[PPSR W S G Sy S SRR

T

—— PO

U S U TG e sasramraer s e sey SV SN SR ST B

IR

PR S F—

Fxample 3 deals with compiling an RPG program previously stored
on disc. The RPG compiler parameter IMEM is used to identif: the
source module to be compiled. The parameters OMEM and NUM are
assigned default values by the compiler. When the CLS shown in
Example 3 is used, the following occurs:

e The compile listing is printed directly on the printer as
specified by the 4th statement.

e The object module is placed in a temporary library (TFEMP-
OBJ-LIB) named and described in the 5th statement.

e The 6th statement identifies the System source library
($SYSSRCLIB) from which the source program is read.

e The compiler parameter IMEM is used in the Tth staterent
to identify the source module to be compiled.

e The //EOJ card concludes the compilation deck. Since the

source grogram was previously stored on disc, it is not
included in the CLS deck.
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EXAMPLE 4. DISC COMPILATION USING SPECIFIED PARAMETERS

MEMOR®s  Assembler Coding Form — ot -
- : =T E
NAME OPERATION OPERAND

1234567 8/9]10 1112131415 16 17[18] 18 20 21 22 23 24 25 26 27 28 29 30 3132 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 4B 49 50}11_52 53 54 65 56 57 58 59 60 61 62 63 64 65 66
{L/J0B . | INAM=RP ST e e e e

CLEX L HPEM=RPE T T Ll e e —aa
| [L/PAR. . ] INUM=4500 B e e e ettt b b e s b ah et da e b e m i md b eadee s e
|LLDEE. . | 1D=4RCERIRS. F.IL>RPGERRMSG 8. TA= e e e e
L/DEE. . . L1 :MRT.EXTION., FLL=DUMMY. VOL=DI1S5 .. . .. G e D e
/[DEF. . . ID:nRrexroa,Prnaounn1+z§i=££§§‘L‘A.J‘ C
//DEE. . L IID<MRTEXT|03.) FLL=DuMMY., VELs Ce e e
[/DEF. . . ID>MRBS. LFIL FILDUMAY MOLDOBD, . o . o oo it o i
/(DEE. . .| [1D=.18T ﬂ&t=e&LMI&&J¢,.J*LLL.J,LJ e e i
L/9E€. . | 11D.= BuT.PUlT], FIL2TEN-OBY~LIB SL2~256,NUM=2000,B8LK:1 CSDaNE .
LLOAR | VOMEM=ESTIODL . . L e e
L/DEE. . (LD INPUTLIFIL =36 YSSRCLIB STAS(P, L) .. . v heinan . oa.
LPAR IMEM:= 3|1, . . . . e e e e 4 e e e i baw
[lEB. . e . . T N S U

Example "4 deals with compiling an RPG program previously stored
on disc. All RPG aneters %&MEM, OMFN, NUM) are specified by
the programmer rather than assigned default values by the
compiler:

e The 3rd statement Specifies the number of statements in
the source program to be compiled.

e The 5th, 6th, 7th, and 8th statements are optional DFF
statements_ used to place the RPG compiler work files on
specific DASD volumes. If these statements are not

included, the System assigns the volumes to be usecd for
allocation.

o The compile listing is printed directly on the printer as
specified by the 9th statement.

e The object module is laéed in a temporary library (TEMP-
OBJ-LIg) named and degcribed in the gOth statemen%.

® The compiler parameter OMEM is used in the 11th state-
ment to name the object module stored in the temporary
library. - E _
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The 12th statement identifies the System source library
($SYSSRCLIB) from which the source program is read.

Compiler parameter IMEM in the 13th statement identifies
the member name of the source module to be compiled.

The //EOJ card concludes the compilation deck. Since the
source program has been reviously stored on disc, it
is not included in the CLS deck.
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EXAMPLE 5. COMPILE, LINKEDIT, AND EXECUTE
MEMOREX  Assembler Coding Form . l"““"'"l" "‘"l"‘“""‘l' -
i . Graphic Prog
e | ] ] ] Prog
NAME OPERATION OPERAND
4.2 3 4 6 6 7 8]8]110 11 1213 14 15 16 17] 18.|9 20 21 22 23.24 25 26 27 28 29 30 .JI 32 33 34 35 36 37 38 39 40 41 42-43 44 45 46 47 48 49 50 61 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66
[/2.68 NAM~RPETIEIST.S .
[EX PEM:=RPGC ‘ N e
[ /DEE TDz $RGERR|S, FIL=RPGERRASG., STA=CP., ,1) A B
LIDEF ID=L 15T lEV=PRINTER. ..
/DEE 120U T.PUT,, FIL=TEMP~C8J - .LmPiLLAA£ﬁ+MUuﬁiggg+&hmAL,Qszémﬁ;
[PAR BMEM=TSTMPD. _
LLDEF ID=INPUT#EJL‘R?Q—;GQ&Q@b. e e
L11F CODESF elol-=g00 .. . e s . .
LEX PeM= LNKEDIT | . . » .
PAR LOT=XREF | . . N
LIDEE I1D=L1ST, |EV.=PRINTER. .
LIDEE. . . DaQUTPur.FIL=;Qggaggég=gég+glzgzﬁA+&uMﬂL,QQ+EL&4L,AAQ*Mﬁ
[DEF 1.D.= INPUT.FIL’TLHP gﬁ&=&£& .
//PAR PGM=TSTM! ) . . .
L.1F CODE=SF,Bl0=50). . . . . . . . . i e s
LEX Pcnsrgzagg, Lgﬂgggg, AQJLLQ . .
/./PBR ‘e . ’L“ ........ . iy
L/DEF . s e £/
[/DATA . | FIL=ReC-SlOYRCE . . . . . . s L
e danel olack , . ) . . .
VA ‘ . . . . . .
L DATA v, e, \ A P e
Liot [ Mots cord ek .
V4. e . s . . . e s . e
1.2 34 6 67 8/9]10 11121314 15 16 17.18] 19 20 21 22 23 24 25 26 27.28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 4344 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66

Punching Instructions

MEMOREX  Assembler Coding Form T
raphic Prog
e [ || Prog

\ 2 346678

910 111213 14 15 16 17

18} 18 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 60 b1 52 53 64 65 56 57 68 69 60 61 62 63 64 6566

SRS

R,

TSP T SRS S S

-

//EB.

TN

Examp
linkediting, and executing an R

The

le 5

\,

VV

is a three-step Qob
PG progran.

N

It deals with compiling,

1st through the 8th statements make up the compilation ste

RPG parameters IMEM and NUM are assigned default values. CL3
specifies the following in Example 5:

e The compile listing is printed directly on the.printer as
specified by the 4th statement.
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The object module is placed in a temporary library (TEMP-
OBJ-LIB) named and described in the 5th statement.

The object module is given the library member name
TSTMOD in the 6th statement.

The Tth statement causes the source program to be spooled
from the jobstream into the file called RPG-SOURCE.

The 8th statement instructs the System to skip the link-
edit and test—execute steps if the compile step fails.

9th through the 15th statements make up the linkedit step.
specify the following:

The module output (linkedited rogramg is to be stored
in a temporary library (TEMP LOAD LIB) named and
described in the 12th statement.

The 13th statement sgecifies that the object module to be
linkedited is input from the temporary library allo-
cated in the Sth statement.

The 14th statement gives the name of the object module
to be read as input to the link editor.

The 15th statement instructs the System to skip the test--
execute step if the linkedit step fails.

16th through the 25th statements make up the test—execute
and complete the job deck. They specify the following:

The 16th statement names the compiled and linkedited g;o»
gram to be executed. The name given is the same as that
used in the 14th statement.

The filename specified on file description cards in the
RPG source program must be used as the identification
(ID=filename) on the //DEF card for object program
execution.

The CLS required for program execution is inserted in the
job deck after the 16th statement (lines 17 and 18).

The source program to be compiled is inserted imrediately
after the last Control language Statement required by
the test-execute step (lines 19 and 20).

The data to be processed by the test program is inserted
last in the Jjob deck (lines 22 and 23?.

The entire deck is completed by an end—of-job (//FOJ)
card.
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APPENDIX G. FRROR MESSAGES

FORMAT

All error messages produced on the 132-character printer are
preceded by a fourteen-character program-generated code
consisting of a standard éight-character identification, a blank,
a letter which indicates either a warning (VW) or a fatal error

| (F), =2nd four more blanks. A fatal (F) error indicates that the
object code may not be executable; in such cases the line is
ignored, and in the majority of cases the source deck should be
corrected and recompiled. A warrning (W) message indicates that
the object code may produce invalid results, even though the code
is executable. The compiler attempts to recover from errors
producing warning messages and continues processing, whether or
not recovory is successful.

I Bach message is printed imrediately following the line on the
source lisfing to which it applies. The format of the printed
messages is as follows:

Characters Contents

12 The letters RG.

>3-4 The nurber of the overlay in which the error
was encountered.

5~T7 The error number within the overlay.

8 Zero (C). (Reserved for future use.)

9 Blank.

10 W (warning) or F (fatal error).

11-14 Blanks.

15-84 Error ressage text.

LIST OF MESSAGES BY OVERLAY NUMBER

The error messages on succeeding pages are arranged according to
the overlay area in which the corresponding error is encountered.
Error messages do not eppear for some overlay areas because
error-yroducing conditions do not arise. In the following overlay
area list, those areas vhich do not produce error messages are
indicated by an asterisk preeeding the overlay number.
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Nurber Overlay Error Ranges
* 1 Compile Executive Progranm
b R g CRan (Contral Card) RG0O20010-0310
3 File Description Scan RGO30010-0900
4 File Extension and Line Counter Scan RG0O4001C-0610
6 Input Specifications Scan RGOE0010-0910
7 Calculation Specifications Scan RGO70010-0570
8 Output Specifications Scan RGOB0010-0640
= g Table Overflow
* 10 Input/Output Generation
1 File Extension/Line Counter Generation RG110010-0120
* 12 Record Handling GCenerator
13 Calculation Generator RG130600-1000
14 Output Generator RG140010-0150
15 Code Formatter RG150010-0040

Error maossages are listed sequentially by overlay number,
beginning on the next page. Each successive overlay error ressage
list begins a new page. FError code numbers are listed at the
left, followed by F or W (fatal error or warning) and the text of
the error message.

Variable fields within error messages are represented by the
quantity of X°s or N°s required to satisfy the length of the
field. X"s represent alrhanumeric fields and N°’s represent
nuneric fields.

(Execution-time error Tressages and compile-time diagnostic
messages issued to SYSOUT ere listed and described in Appendix H,
"Operational Environment.")
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HEADER CARD SCAN (CONTROL CARD)

RGO20010 F
RG020020 W
RGC20030 W
RGO20040 W

RGO20050 W

RGO20060 W
RGO20070 ¥

RGO20080 W
RGO20090 W

RGO20100 W
RGO2011C W

RGO20120 W
RGO20130 W
RGO20140 W
RGO20150 W

RGO20160 W

RGO20170 W
RGO20180 W

RGO20190 VW
RGO20200 W

RGO20210 W

No source cards for RPG II program
No header card. Assume default specifications
Columns 7-9 should be blank. Assume blank

Invalid object output entry in column 10. Assume
blank

Column 11 should be blank. Assume blank
Columns 16-20 should be blank. Assume blank

Inverted print entry in column 21 is not D,1,J or
blank. Assume blank

Columns 22-25 should be blank. Assume blank

Collating seq. entrK in column 26 is not S, T or
blank. Assume blan

Columns 27-33 sHould be blank. Assume blank

Table 1ookg§ entry in column 34 is not B or blank.
Assume bla

Columns 35-39 should be blank. Assume blank
Error deleted

Error deleted

Invalid sign process entry in cclumn 40. Assume
blank

Forms positionin% entry in columm 41 is not 1 or
blank. Assume blank '

Column 42 should be blank. Assume blank

File translation entry in column 43 is not F or
blank. Assume blank

Columns 44-46 should be blank. Assume blank

Suppress skip to channel 1 (column 47) is not S or
blank. Assume blank

Columns 48-51 should be blank. Assume blank



RG020220 w

RGO20230 W

RGO20240 W
RGO20250 W
RGO20260 W

RGO20270 W

RG020280 W

RGO20290 W

RGO20300 W
RGO20310 W

APPENDIX G  PACE

Debug entry in column 15 is not 1 or blank. Assume
blank

Inva%id core size needed to execute entry in cols
12-1 Assume blank

Error deleted
Error deleted

Invalid program identification entry in columns
75-80, Assume RPGORJ

Cross reference list entry in col 52 is not X or
blank, Assume blank

Carriage control t entry in col 53 is not L or
blank. Assume blagge ¥

Ignore arithmetic overflow (col 55) is not T or
blank. Assume blank

Columns 56-73 sHould be blank. Assume blank

Sequence check entry in column 54 is not N or
blank. Assume blan%

4
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FILE DESCRIPTION SCAN

RGO30010

RGO30020 F
RGOZ0030 F

RGO30040
RGO30050
RGO30060
RGO30070
RGOB0080
RGOZ0090

RGOZ0100

RGO%0110

30030120
RG03013O
RGO30140
RGO30150
RGOZ0160

RGO30170

W

W

Too many file description specs. lines used.
Ismmore extra specs.

Filename in columns 7-14 is missing or invalid

Filename has already been used.

: Iemore current
definition

Device name in columns 40-46 is missing or invalid.
Assume disc

Input card file may not be spooled if block and
record lengths not 80

Dual printer carriage is not supported. Assume
device is printer

File type in column 15 is not I, 0, U, C or D.
Assume default for device

File type in col 15 invalid for device. Assume tvre
default for device

Tnvalid file designation (col 16). Assume desir.
default for file type

File desig. invalid for device. Assume desifg.
default for file type

A primary file has already been designated.
secondary file '

Assume

A record address file has already been defined.
Ienore current file

More than 15 demand and/or chained files defined.
Ignore those over 15

Processing mode entry in column 28 is not L, R or
blank. Assume blank

Processing modes L, R valid for disc device only.
Assume col 28 blank

Random yrocessing mode invalid for demand file.
Assume col 28 blank

R or L processing mode invalid for file desirf. or
device. Assume blank



RGOZ01€0

RGOZ0190

RGO30200

RGO30210

RG030220

RGO%0230

RGO30240

RGO30250

RGO30260

RGOZ027C

RGO30280

RGO20290

RGO30300

RGO30310

RGO30320

RGO20330

RGO30340

RGO30350

W
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Timits processing mode invalid for chained file.
Assume random mode

Blank processing mode invalid for chained file.
Assume random mode

Fnd—of-file code in col 17 not E or blank.
F if valid for file

Assume

Fnd—of-file code in column 17 is not E or blank.
Assume blank

E end-of-file code invalid for file type and proc.
mode. Assume blank

Sequence entry is not A, D or blank.

Assume seguence
of previous file

A or D sequence invalid for file type or designation.
Assume blank

Length of record missing or invalid. Assume default
length for device

Length
length

of record invalid for device. Assume default

for device

Invalid length of block entry.
length of record

Assume equal to

Lensth of block should be a multiple of length of
record + 4 for device

Block length should equal record length for this
device. Assume equal

Invalid record address type in col 31. Assume A if
mode=L, else blank

K entry in column 31 for record address type invalid.
Assume type=A

A record address type invalid for non-disc device.
Assume blank

Record address type invalid for file type and desis.
Assume blank

Record address type invalid for limits processing
mode. Assume type=A

Invalid file organization entry in column 32. Assume
blank



RGO30360 W

RGO30370 W

RGO30380 F

RGO20390 w

RGO30400 W

RGOZ20410 F

RGO30420 F

RGO20430 F

RG0O30440 w

RGO30450 w

RGO20460 F

RGO30470 F

RGO30480 w

RGO30490 W

RGO30500 W

RGO30510 W

RGO30520 W

RGO30530 W
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Indexed file org. invalid for non—-disc device.
Assume column 32 blank

Limits mode invalid for a non-indexed file. Assume
indexed ?col 32:13

ADDROUT file must be an input record address file.
Assume col 32 blank

File org. entry invalid for type and desig. or
device. Assume blank

File org. entry must be blank or 1-9 for non-disc
device. Assume blank

File org. entry invalid for proc. mode or RA type
file. ssume blank ,

Starting loc. of key field (cols 35-38) missing or
invalid. Assume 1

Starting location of key field is O or exceeds record
length. Assume 1

Length of RA field (cols 29-30) invalid for an
ADDROUT file. Assume 4

Length of record in cols 24-27 must be 4 for an
ADDROUT file, Assume 4

Length of keX or RA field is missing, invalid or over
. Assume

Length of key or RA field plus start loc. of key
exceeds record length :

Columns 29-30 should be blank with these specifica-
tions. Assume blank

Columns 35-38 should be blank with these specifica—~
tions. Assume blank

Overflow indicator should be blank for non-printer
file. Assume blank

Invalid overflow indicator entry in columns 33-34.
Assume blank

Overflow indicator in columns 33-34 already defined.
Assume blank

Extension code in column 39 is invalid or E for
print file. Assume I



RGO30540 W
RGO30550 W
RGO20560 W
RGO30570 W

RGO30580 W

RGO30590 F
RGO30600 W

RGO30610 F
RGO30620 W

RGO30630 W
RGO30640 W
RGO30650 W

RGCO30660 W

RGO30670 W
RGO30680 W

RGO30690 W
RGO30700 W

RGOZ0710 W
IRGOBO72O W

IX G PAGE 8
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Extension code in column 39 is not E for table or RA
file. Assume E

Extension code in column 39 invalid for device or
desig. Assume blank

Hi-leve dlrectirzkva11d for random indexed file
only. Assume b

Tape labels entry (col 53) invalid or invalid for
device. Assume blank

Columns 54-59 should be blank. Assume blank

Error deleted

Tape labels entry should be blank for special device.
Assume blank

Error deleted

Invalid index buffer size entry in columns 60-65.
Assume blank

Inv. index buf. size value. Assume blank if random,
sys default if seq.

File addition entry in column 66 is not A or blank.
Assume blank

_F11e additlon should be blank for non-disc device.
Assume

File addition should be blank for relative, RA or T
file. Assume blank

Column 67 should be blank. Assume blank

Tape rewind entr{ {(col 70) invalid or invalid for
device.

Invalid file condition entry in columns 71-72.
Assume blank

File condition entry in cols 71-72 invalid for file
type. Assume blank

Columns T3-74 should be blank. Assume blank

File format entry in column 19 missing or invalid.
Assume F



RGO30730 W

RGO30740 W
RGOZ0750 W

RGO30760 F
RGO30770 W
RGO30780 F
RGOZ0790 F

| reO30800 W
RGO30810 ¥

RGO30820 W
RGOZ0830 F
RGO30840 F
RGO30850 F

RGO30860 F

RGO30870 F
RGO30880 F
RGO30890 W

RGO30900 W
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File format entry in column 19 invalid for device.
Assume F

Columns 68-69 should be blank. Assume blank

No primary file specified. Assume first secondary
file is primary

No file description specifications
Error deleted
Error deleted

Block length is more than 255 times record length.
Assume block=record

Error deleted

High-level directory size entry in cols 47-52 not
1-9999, Assume blank

Index buffer size (cols 60-65) missing. Assume
SYSGEN default value

RA-processed file is not compatible with RA file
(keys vs. rcd. nos.)

More 'than one record address-processed file has been
defined

.?A file is not compatible with RA-processed file
keys vs. rcd. nos?%

Key length of RA file does not equal key length of
RA-processed file

Record address-processed file defined but no RA file
defined

Record address file defined but no RA-processed file
defined

Labels entry in column 53 should be S for disc file.
Assume S

I record address type (col 31) invalid for file
device. Assume blank
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OVFRLAY 4. FIIE EXTENSION AND LINE COUNTER SCAN

RGC40010
RGC40020

RGO40030

RG040040

RG0400%0

RGC400€0

W

RGC40070 p
RGC40080 F

RGO40090

RG040100
RGC40110
RGO40120

RG040130

RGO40140
RGO40150

RGO40160
RGC40170
RG040180

RGO40190

F

Columns 7-10 should be blank.

Invalid FROM filenane.
not blank; else RA

Assume blank
Assume T file if cols 27-57

FROM filename undefined.

Assume T file if cols 27-57
not blank

FROM file neither RA nor T file.
27-57 not blank

‘E° not s
for FROM

Assume T if columns
cified on file description specifications
ile

An RA file has already been described for this
program

Filename of RA-processed file is missing or invalid

Filename of RA-vrocessed file has not been defined by
file specs.

RA-processed file is not a primary, secondary or
demand file

RA-processed file is not an input or update file
RA file is being used to process more than one file

Columns 27-57 should be blank for an RA file.
blank

Assume

TO file record le

th is not long engough for T/A
items.

Ignore TO file

Invaiid TO filename for table or array. Assume blank

TO filename for table or array is undefined.

Assume
blank

TO file for tatle or array is not an output file.
Ignore TO filename

T/A name missin§ or invalid. Assume table if name or
alt. name=TABXX

More than 60 tebles and arrays defined.

( Ienore
those over

Inyalid entry for number of items in each record,
cols 33-35. " Assume 1



RGO40200
RGC40210

IRGO4022O

RG040230

IRGO40240
RGC40250
RGC40260
RGO40270
RGC40280
RGO40290
RGC40300
RGC40310

RGC40320

RG040320 W

| RGO40340

RGC40350 F

RG040360

RGO40370
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No. of items/rcd entry missing for pre-exec or comp
time T/A. Assunme 1 y

Invalid entr¥ for no. of items per T/A. Assume
equals no. items/rcd.

No. of items per T/A_less than no. of items per
record. Assume equal

Invalid entry for length of item in cols 40-42 or
52-54, Assume 1

FROM or compile file record length is not long
enough for T/A items

Packed /binary entry is not blank for compile time
T/A. Assume blank

Invalid cked or binary field ent in col 43 or %5.
Assume bggmk ¥ 4

Unpacked 1en§th of binary item cannot be less than 4.
Assume length &

Unpacked length of binary item is not 4 9 or 10.
Asggme lengtﬁ 10 y s Dy

Invalid_decimal positions entry. Assume O if P, B or
length LE 15

Decimal pos. ertry not numeric for cked or bina
item. Agsume y pa Ty

Length of item is greater than 255. Assume file
record length cr 2§§

Length of numeric item is greater than 15. Assume 15

Invalid sequence entry in column 45 or 47. Assume
blank

Duplicate table/array name. No storage assigned

Table or array is too large. Allow 256 bytes for
table or array

Data area used up. Table/array storage allocation
will be in error

No extension srecifications on card



RG040380 F
RGO40390 F

RGO40400 F
RGO40410 F

RGO40420 F

| RGO40430 W
RGO40440 W
RCO40450 F
RG040460 F

RGO40470 W
RGO40480 W

| RCO40490 F
RGO40500 ¥

RGO40510 W
RGO40520 W

RGO40530 W
RGO40540 W

RGO40550 W
RGO40560 W

| RGO40570 W
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Specifications missing for first table/array. Ignore
af%. T/A specs. & / Y &

Alt. array camot be specified for exec. time array.
Ignore a2lt. array

Alternate table or array name is missing or invalid.

First table/array and alternate table/array not both
tables or arrays

More ggan 60 tables and arrays defined. Ignore those
over

No extension specifications found for file XXXXXXXX
No line counter specifications on card
Filename in columns 7-14 is missing or invalid

Filename in columns 7-14 has not been defined by file
descr. specs.

‘L’ not specified on file description specifications
for this file

Line counter specifications have already been proces-
sed for this file

File is not a print file
Line number entry is not a valid number or blank

Line number entry is not within the range 1-255.
Assume 255

e same line number is assigned to more than one
channe

Channel number entry is not 01-12, OL or FL

More than one line number is assigned to channel O1,
12 (=O0L) or FL

Overflow line number is greater than form length.
Assume equal

Chan 1 line is not less than overflow line. Assume 6
if OL GT 6; else 1

No line counter specifications found for file XXXXXXXX



RGO40580 W

RGO40590 W

RGO40600 ¥
RGO40610 W

RGO40620 W
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Decimal positions entry is greater than item length.
Assume equal ) :

Non-blank entries follow a blank line number. Such
entries ignored. (NOTE: A blank line number will be
allowed in columns 15-17 if columns 18-19 are blank
or FL and column 53 of the control card is L)

Too many table and array names used. No more storage
assigned ,

Columns 18-19 should be FL when I, spec’d in Col. 53
of the control card

Plank line number for FL, OL and/or O1 channel.
Assume defauvlt values
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Length of control level differs from previous def.
Assume
Filename has not been defined by file specs. Assunme

Assume previous filename

Filename has already been used on input specs.
Assume inmut
No. of match fields on record less than previous def.

I'ield definitions missine for vrevious record

Assume

AND/OR l1ine illegal following look-ahead record
AND/OR line illepal followins trailer record

AND/OR line does not follow a2 record identification
AND line may not have a record indicator in cols 19-
Stacker select in col 42 should be blank for AND

No. and option (cols 17-18) should be blank for AND

Numeric sequence no. invalid for chained file.

OVERILAY 6. INPUT SPECIFICATIONS SPAN
RGO60010 F
Assume prev. def.
RGO60020 ¥ 1Invalid filename entry in columns 7-14.
previous filename
RGO60030 ¥
previous filename
RGOE0040 F File is not an input file.
RGO60050 F
Irnore previous use
RCOE0060 ¥ Tilename missine from first input spec.
sequential file
RGO60070 F
Assume ‘1st def.
RGO60080 W
RGCE00Q0 F Invalid filename entry in columns 7-14.
vrevious filename
RGOEO100 F
identification
RGC60110 F
identification
RGO60120 W
line
RCO60130 W
20. Ignore ind.
RGO60140 W
line. Assume blank
RGO60150 W
line. Assume blank
RGO60160 W
Assume alpha sequence
RGO6017C W

Sequence numbers (cols. 15-16) not in ascending

order. Assume they are



RGO60180 W

| RCO60190 W
RGO60200 W
RGO60210 W
RGO60220 F
RGO60230 W
RCO60240 W
RGO60250 F
RGOE0260 W
RGO60270 W
RGO60280 F
RGOE0290 W
RGO60300 W
RGO60310 F

RGO60320 F
RGO60330 W

RGO60340 F

RGO60350 F

APP%]%O??—OOOS)AP %/ 30/1%

First numeric seq. entry for file is not 01. Accept
number specified

Number entrx in col 17 should be 1 or N for numeric
sequence. ssume N

Option in column 18 is not O or blank. Assume O for
numeric sequence

Invalid sequence entry in columns 15-16. Assume
alphabetic

Alpha sequence in cols 15-16 invalid after numeric
seq. Assume numeric

Number, option (cols 17-18) not blank for alpha
sequence. Assume blank

Indicator in cols 19-20 is not a valid record
indicator. Assume valid

Invalid record indicator in columns 19-20. Ignore
indicator

Spread card header with numeric sequence must have
N in column 17

Look—ahead specified with spread card trailer.
Assume valid

More than one trailer specified for spread card.
Ignore all but first

Invalid specs. made for TR or look-ahead. Assume
invalid cols blank

Cols 43-70 should be blank for record identifying
line. Assume blank

More than one set of look-ahead fields defined for
file. Use first set

Look-—-ahead fields invalid for chained or demand file

Look-ahead fields invalid with numeric sequence.
Ignore look-ahead

Position entry in columns 21-24, 28-31 or 35-38
missing or invalid

Position entry in cols 21-24, 28-31 or 35-38 is not
within record size



RGO60360 W

RGO60370 W

RGO60380 W

RGO60390 W

RGOE0400 W

RGOE60410 F

RGO€0420 F

RGOE€0430 F

RGO€0440 T

RGOE0450 F

RGOE0460 F

RGOE0470 F
RGO60480 F
RGOE0490 F

RGO60500 F
RGOE60510 F
RGOE0520 F

RGO60530 F

RGOE0540 F
RCOE0S50 W
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¥ank enngu%g ﬁolumn 25, 32 or 39 is not N or

C/Z/D entry in column 26, 33 or 40 is not C, Z or
Assume” C

AND/OR line follows line without record codes.
Assume new record spec.

Stacker select entry in col 42 invalid for file
device. Assume blank

ked or bina field ent col ot P, B o
gignﬁ( Xss%mergl n ntry in 45 ? T

Beginning field loc. entry in cols 44-47 missing
or invalid. Assume 1

Ending field location entry in columns 48-51 missing
or invalid

Ending field location in columns 48-51 is greater
than record length

Beginning field location is greater than ending field
location

Invalid decimal positions entry in col 52. Assume
zero dec. positions

Dec. pos. ent exceeds field length. Assume field
1ength=§ec.npg¥. * &

Binary input field length is not 2 or 4. Assume 4
Numeric field length is greater than 15. Assume 15

Alphanumeric field length is greater than 255.
Assume 255

Invalid field name in columns 53-58
Field name in columns 53-58 is missing

Table name may not be used as field name in columns
5358

Date field is being redefined or page is being
redefined illegally

Look-ahead field is being redefined

Dec. pos. for array item differs from def. on E spec.
Assume E def.



RGOE0560 F
RGOE05T0 F
RGO60580 W
RGO60590 W

RGO60600 F
| RGOE0610 W
RGO60620 F

RGOE0630 F
RGOE0640 F
RGOE0650 W
RGO60660 W
RGOEO6TO W

RGO60680 F

RGO60690 W
RGO60700 F
RCO60710 W

RGO60720 W

RCOE0730 F
| RCOE0740 F

APPENDIX G PAGE 17
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Array field length is not a multiple of item length
on E spec.

Binary input specified for array items more than 10
digits long

Number of array items on input record exceeds number
of items in array

Alpha field specified as packed or binary. Ignore
P or B entry

Invalid array index. Ignore index
Error deleted

Array index is greater than the number of items in
the array

Array index name has not been previously defined.
Ignore index

Array index is not 2 numeric field with zero dec.
pos. Ignore index

Field name has an index but is not an array name.
Ignore index

Invalid field record relation indicator (cols 63-64).
Ignore indicator

Invalid control level indicator in columns 59-60.
Ignore indicator

Data area used up. Storage allocation will be in
error

Control or match field specified both as alpha and
num, Assume numeric

Split control fields must be defined on consecutive
lines

Fields without record relation indicators should
precede those with

Record rel. ind. used with match or control field not
prev. defined

Control field length is greater than 255
Match field entry in columns 61-62 is not M1-M9



RGO60TS0 F
RGOEOT760 F
IRGO6077O F
RGOE0T80 F
RGOE0T790 F

RGOE0800 T

RGO60810 F
RGO60820 W

RGO€08B30 F

RGOE0840 F
RGOE0850 F

RGOE0860C W
RGOEOBTO W

RGO60880 W
RGOE0890 W
RGO60900 W

RGO60910 W

APPENDIX G PAGE 18
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No. of match fields on record exceeds previous def.
Assume first def.

Match field level has already been used for a field
in this record

Match field length differs from previous def. Assume
previous def,

gggal match field length for record is greater than
Match or control fields are valid only for primary or
secondary files

Match or control level invalid for look-ahead or
trailer field

Match or control field cammot be an array item

Invalid field indicator in cols 65-€6, €7-68 or
69-70. Ignore indicator

Field size or type differs from previous definition.
Assume prev. def.

No input specifications found for file XXXXXXXX

Files with matching records not all either ascending
or desc. sequence

Record indicator in columns 19-20 is never referenced

Field record relation indicator in columns €3-64 is
never defined

PLUS fielg indicator in columns 65-66 is never
reference

MINUS field indicator in columns 67-68 is never
referenced

Zero or blank field indicator in columns 69-70 is
never referenced

PLUS and MINUS field indicators invalid with an
alphanumeric field
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CATLCULATION SPECIFICATIONS SCAN

RGO70010 W

RGO70020 F

RGO70030 F

RGO70040 F

RGO70050 w

RGOT70060 F
RGOT0070 w

RGO70080 F

RGO70090 W

RGOT70100 F
RGO70110 F
RGO70120 F
RGO70130 F
RGO70140 F

RGO70150 F
RGO70160 F
RGO70170 F
RGO70180 F
RGO70190 F
RGOT70200 F

Invalid control level in columns 7-8. Assume latest
control level

ULABL field length and decimal positions missing or
incomplete

QN/OR line out of order or invalid. Ignore AN/OR
ine

More than 7 AN/OR lines used together. Ignore entire
indicator group

‘AN’ or “OR‘ not specified in cols 7-8. Ignore
entire indicator group

Operation not recognized

‘NOT” entry in column 95 12 or 15 is not N or
blank. Assume N

Invalid operation indicator. Ignore entire indicator
group

Indicator missing for “NOT” entry in column 9, 12 or
15. Ignore ‘NOT

Invalid resulting indicator. Ignore indicator group
Invalid factor 1 entry in columns 18-27

Invalid factor 2 entry in columns 33-42

Invalid filename entry for factor 2 (columns 33-42)

Filename in factor 2 has not been defined by file
description specs.

Invalid index in factor 1 (columns 18-27)
Invalid index in factor 2 (columns 33-42)
Invalid result field entry in columns 43-48

Invalid result field length entry in columns 49-51
Invalid result field length entry in columns 49-51

Invalid decimal positions entry in column 52



RGO70210 W

RGOT70220 W

RGO70230 W

RGOT70240 W

RGO70250 W
RCOT70260 ¥
RGOT70270 W

RGO70280 F
RGOT70290 F
RGO70300 W

RGO70310 W

RGOT70320 W
RGOTO330 W
RGO70340 W

RGOT70350 W

RGOT70360 W

RGO70370 W

RGO70380 W

RGO70390 F

RGOT70400 W
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Result field length missing but dec. pos. specified.
Ignore dec. poS.

Half—ad&ust entry in column 53 1is not H or blank.
Assume

Field attribute not the same as in previous def.
Use previous def.

Result field has an jndex but is not an array name.
Ignore index

Invalid index in result field (columns 43-48)
Result field is missing (columns 43-48)

Data area used up. Storage allocation will be in
error

Factor 1 is missing (columns 18-27)
Foctor 2 is missing (columns 23-42)

A resul ting indicator must be specified for this
operation

Missing AN/OR line. Ignore entire operation
indicator group

Missing ENDSR statement. Assume ENDSR
Operation indicators missing on AN/OR line

Indicators in cols 9-17 not allowed for this opera-—
tion. Assume blank

Indicators in cols. 54-59 not allowed for this opera-
tion. Assume blank

Factor 1 (cols 18—27{ should be blank for this
operation.

Factor 2 (cols 33-42) should be blank for this
operation. Assume blank

Result field should be blank for this operation.
Assume blank

Field used as result field is a non-alterable field.
Ignore spec.

Page field used as result has already been redefined.
Use prev. def.



RGO7041C F
RGO70420 F

RGO70430 F

RGO70440 F
| RGO70450 F
RGO70460 F
RGO70470 F
RGO70480 W
RCOT0490 F
RGOT70500 F

RGOT70510 W
RGO70520 W
RGOT0530 W
RGO70540 W
| REOT0550 F
RGO705€60 F

lRGO70570 W
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Name already has another use

GOTO operation may not branch into or out of a
subroutine

GOTO operation may not branch out of one subroutine
into another

Name already has another use

Name referenced by EXSR is not a subroutine name
Name referenced by GOTC is not a TAG name

A subroutine may not call itself

BEGSR statement missing. Assume BEGSR

BEGSR out of sequence. Ignore BEGSR line

Decimal pos. entry is greater than field length.
Assume zero dec. pos.

Field length and dec. pos. (cols 49-52) should be
blank. Assume blank

Decimal positions entry (column 52) should be blank.
Assume blank

Half-adjust entry (column 53) should be blank.
Assume blank

BEGSR statement should have SR in columns 7-8.
Assume SR

Field length is over 255 for alphanumeric field or
over 15 for numeric

TAG or subroutine name XXXXXX is undefined.
Referenced NNN time(s)

TAG or subroutine name XXXXXX has not been
referenced
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AND{?R 1line out of order. Ignore all statements

Filename for output not on first output-format

1P indicator should be used with external indicators

One or more output files have been defined but not

Forms positioning is specified on control card; 1P

Columns 16~-22 should be blank for a field descrip-

Filename has not been defined by file description

File is not an output, update, combined or input

Cols 32-70 should be blank for record identifying

%Xpe of record in column 15 is not H, D, T, E or
ank

Outgut to input “ADD’ file requires “ADD’ in cols.

16-18. “ADD

“ADD” invalid for device or file type. Assume

OVERLAY 8. OUTPUT SPECIFICATIONS SCAN
RGOBO0OO F .
unt next filename
|RGOBOO1O F nam C
specifications line
RCOB0020 W No fields described for previous record
RCOS0030 W Output-format specifications missing
RGO80040 W
only
RGOBO0OS0 W
referenced
RGOB00E60 VW
indicator not used
RGOB0OOTO W
tion. Assume blank
RCOBOO80O F Invalid filename in columns 7-14
RGO8S0090C F
specifications
RGOSO100 F
“ADD’ file
RCOSO110O F T or E in column 15 invalid for combined or
non-chained update file
RGOB0120 W
spec. Assume blank
RGOB0O1 W
s . Assume H
|R008014O W
Assume
RGOBO150 W
columns 16-18 blank
RGOSD160 W Error deleted
RGOBOTTO W

Stacker/overflow entry (col 16) invalid for file
device. Assume blank



RGO80180 W
RGOB0190 W

RGO8020C W
RGO8B0210 F

RGO80220 W
RCOB0230 W
RGO80240 W
RC080250 F
RGOB0260 F
RCO80270 F
| Ro080280 W

RGO80290 W
RGOS0300 F
RGO80310 F
RGO80320 W
RGOS0330 W

RGOB0340 W
| RGOB0350 W

RGOB0O360 W
RGO80370 W

APPENDIX G PAGE 23
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Stacker/overflow (col 16) not valid stacker number
or F. Assume blank

Space/skip entries in cols 17-22 invalid for file
device. Assume blank

Invalid skip entry in columns 19-22, Assume blank

More than 20 AND/OR lines used for this record.
Ignore those over 20

Invalid indicator in cols 24-25, 27-28 or 30-31.
Assume blank

Overflow indicator not assigned to file in file
descr. Assume valid

‘NOT” entry in colum 23, 26 or 29 is not N or
blank. Assume N

Overflow indicator cannot condition EXCPT record.
Iznore spec. line

Fetch overflow invalid with overflow indicator.
Ignore fetch overflow

Overflow ind. used is not the same one assigned this
file. Ignore spec

Fetch overflow invalid with 1P indicator. Ignore
fetch overflow

1P indicator cannot be used with combined file
1P indicator cannot condition total record

1P indicator cannot condition EXCPT record
Indicators missing on AND line

Space/skip entries should be blank on AND line.
Assume blank

Indicators missing on OR line

‘ADD” in cols 16-18 illegal on OR line. Assume
columns 16--18 blank

Invalid space entry in columns 17-18. Assume blank

Packed/binary field ent in col 44 not P,B,2,4, or
blank./bAssuge blank Y YT



RGO80380 W
RGO80390 W
RGO80400 W
RGO80410 W

RGO8B0420 F
RGOB0430 F

RGO80440 F
| RGOB0450 ¥

RGOB0460 W
| RCOE0470 W
RCOS0480 F
RGOB0490 F
RGOB0500 F

RGO8B0510 W
RGOB0O520 F

RGO80530 F
RGOB0540 F
RGOBO550 W

RGOBOS60 F
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Blank after entry in column 39 not B or blank.
Assume blank

Cols 45-T70 can-onlz be “$°, “*° or blank with edit
code. ~Assume blan

Packed/binary entry should be blank for an edited
field. Assume blank

Columns 45-70 must be blank for edit code X, Y or Z.
Assume blank

Invalid field name in columns 32-37

Field name in columns 32-37 has not been previously
defined

Invalid index in field name (columns 32-37)

Page Tield name has already been used for another
file. Ignore spec

Cols after end apostrophe in cols 45-70 should be
blank. Assume blank

Punch field follows print only field (* in col 40).
Assume print only

Invalid edit word in columns 45-70. Ignore specifi-
cations line

End apostrophe missing for constant in columns 45-70.
Assume present

Leading apostrophe missing for constant in cols 45-
70. Assume present

Invalid edit code in column 38. Assume blank

Invalid entry for ending position in columns 40-43.
Assume 1

End position entry exceeds record length. Assume
equals record length ,

Print only field (* in col 40) invalid for non-MFCU
file. Ignore spec

Indicators canno ye used to condition *PLACE.
Ignore indicator(s

End position for *PLACE is not at least twice
previous high position



RGOBOST0 F
RGOBOS80 W
- | RGOBO590 W
RGOB0600 F

RGO80610 F
RGOBO620 F

| RCOBO630 W

RGOB0640 W

APPENDIX G PACE 25
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*PLACE or *PRINT must be preceded by a field
description

Cols 38-39 and 44-74 should be blank for *PLACE
*PRIN%. e ume bBlank ?

Ending position in cols 40-43 should be blank for
*PRINT. Assume blank

*¥PRINT specification invalid after * has been used
in col 40. Ignore

*PRINT specification invalid for non-MICU file.
ilgnore specification

Field name (cols 32- d constant (cols 4
Field pame ( 32-37) and constant (c 5-70)

Packed or_binary ovtput invalid for file device.
Assume col 44 tlank

Packed or binary entry should be blank for constant.
Assume blank
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FI1LE EXTENSION/LINE COUNTER GENERATION

Those error messages which are followed by a printed card image
and an asterisk (¥*) showing the error location are indicated by

an asterisk, in parentheses, following the message.

RG110010 F

RG110020 F

RG110030 F

RG110040 W

RG110050 W

RG110060 W

RG110070 "W

RG110080 W

RG110090 W

RG110100 ¥

RG110110 W
RG110120 W

Invalid numeric value in compile time table or array.
Card number NNN of XXXXXX ?*?

Compile time table or array item is out of sequence.
Card number NNN of XXXXXX {*)

Too much data given for compjle time table or array.
Card number Nﬂﬁlof XXX ?25 y

Compile time table or array data missing. Items set
to zeros or blanks in XXX

Compile time table or arra% short. Empty items set
to zeros or blanks in XX

Invalid char. in file trans. or alt. seq. record.
Ignore rest of red. (*)

Char. already referenced in trans. or alt. seq.
table. Ignore 2nd ref (*

File translation filename XXXXXXXX invalid. Ignore
‘ranslation record

File translation records for XXXXXXXX not together.
Ignore later rcd.

Cols 1-8 of alt. seq. record are XXXXXXXX, not
“ALTSEQpPY” Ignore rcd

File translation table missing

Alternate collating sequence specifications missing
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CAT.CULATION GENERATOR

RG130600 W

RG130610 T

RG130620 F

RG130630

RG130640

RG130650

RG130660

RG130670

RG130680
RG130620

RG130700 F

RG130710

RG13072C
RG130730

RG130740
RG130750
RG130760

RG130770

1)

W

F

Operation indicator XX is never defined
Factor 2 is not a table or array for a LOKUP command

Result field length specified in columns 49-51 for
blank result field

Factor 1 and/or 2 should be

C an array if result is a
non-indexed array

Factor 1 is not a valid type of field for this
operation :

Factor 2 is not a valid type of field for this
operation

Result field is not a valid type of field for this
operation

Array index is not a numeric field or literal with
zero dec. positions

Factor 1 and/or factor 1 index has not been defined
Factor 2 and/or factor 2 index has not been defined

Result field and/or result field index has not been
defined

Result field must be

] an array if factor 1 or 2 is a
non-indexed array

Resulting indicator XX is never referenced

Result field size may bte too small to contain the
operation result

Invalid bit specifications for BITON, BITOF or
TESTB operation

Literal index is

greater than the number of items in
the array

Result field size may e too small to contain the
operation result

MVR operation does not follow a DIV operation



RG120780 F
RG130790 F

RG130800 F
RG130810 W
RG130820 F
RG130830 F
RG130840 VW
RG120850 F
RG130860 W
RG130870 W
RG130880 W
RG130890 W
IRG130900 F

RG130910 F
RG1%0920 F

RG130930 F

RG130940 F
RG130950 F

RG130960 F
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Factor 2 must be an array name for a XFOOT operation

Factor 1 and factor 2 must be both alphanumeric or
numeric for compare

Record length of file used for debug must be 34 or
greater

Both high and low indicators may not be used with
IOKUP. Ignore low

Unsequenced table or array may not be searched for
hi or lo condition

TOKUP may only be used with one array at a time.
Ignore 1O0KUP

Search table longer than related table. Search ends
with shorter one

Search word is not the same size as table/array
items. Ignore

Columns 54-57 should be blank for READ operation.
Assume blank

Indicator should be specified in columns 58-59 for
end-of--file on read

Columns 56-59 should be blank for CHAIN operation.
Assume blank

Indicator should be specified in columns 54-55 for
unsuccessful chain

File used with FORCE is not input, update, or com-
bined; primary or sec.

File referenced by READ command is not a demand file

gi%g referenced by CHAIN command is not a chained
i

Kev in factor 1 is not same len th or t as ke
figld of chain file £ ype y

File used with DEBUG operation is not an output file

%i%e used with DEBUG operation may not be a chained
ile

More than one output file spec¢ified for PEBUG
operation



RG130970 F
RG130980 F

IRG130990 F

RG131000 W

APPENDIX G PAGE 29
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File used with DSPLY command is not a display file

Either factor 1 or the result field must be specified
for DSPLY ‘

Factor 2 or result field is invalid for a bit
operation

Field or literal to be displayed is longer than 100
chars. Display 100
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QUTPUT GENERATOR

RG140010 F

RG140020 F
RG140030 W
RG140040 W
RG140050 W
RG140060 F
RG140070 F
RG140080 F
RG140090 F
RG140100 F
RG140110 F
RG140120 W
RG140130 W
RG140140 W

RG140150 F

Field name has not been defined or is used as another
kind of name

Array index is ?gt a numeric field. Ignore
specifications line

Packed or binary_entry should be blank for alpha
field. ‘Xssumerglankry P
Edit word in cols 45-70 should be blank for alpha
field. Assume blank

Edit code in column 38 should be blank for alpha
field. Assume blank

Invalid field length for Y edit code. Ignore
specifications line

No. of replsceable characters in edit word incorrect
for field length

Field name has an index but is not an array. Ignore
spec. line :

Index has more than zero decimal positions. Ignore
spec. line

{pdex carnot be an array name. Ignore specifications
ine

Size of field exceeds ending position or record
length. Ignore spec.

Indicator used to condition record has not been
previously defined

Blank after entry invalid for non-alterable field.
Assume col 39 blank

Indicator used to condition field has not been
previously defined

Literal index is too large for the array. Ignore
specifications line
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OVERLAY 15. CODE FORMATTER

RG150010 W Page no. and/or line no. entry in cols 1-5 invalid
or out of sequence

RG150020 F Type of form entry in col 6 is invalid or out of
order. Ignore line

RG150030 F Too many external references used in program

RG150040 F Generated object program is too large for core
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APPENCIX E. OPERATIONAL ENVIRONMENT

SOFTWARE

The RPG II compiler runs under the Memorex Operating Fystem
(MRX/OS) using block'inputéoutput, and requires the date and time
functions. A relocatable object module is produced, ready for the
linkage editor. All subroutines required by the generated program
are automatically called in by external references (EXTRNS).

The generated_RPG II program runs under MRX/0S using legical
input?output. It requires the DATE and user switch functions, and
the s cgmmercial instructions set. No SYSGEN parameters are
required.

RPG II user switches U1-U8 are external switches which are
initially set by a //SET SWITCH= Control Ianguage Statement card
and which correspond to the eight CLS switches. If U1-U8 are
reset in a job step, the action is passed on to the next job
step.

To activate the RPG II compiler, all the operator need do is
arrange the source card deck in the proper order (see Figure 1-2)
and place the cards in the card reader; processing from that
point on is automatic.

COMPILE~-TIMF ERROR_MESSAGES WRITTEN TO SYSOUT

Two compile-time messages mag be written to SYSOUT. The first of
these messages is issued by the compiler when it encounters a
syntax error in the //PAR card. Its format is:

##%%x RPC PARAMETER CARD SYNTAX FRROR *¥*¥* CARD 1S

The message is immediately followed by the card imace. When this
type of error occurs, the entire card is invalidated, the job is
cancelled, and the proeram automatically halts. Compilation can
be resumed only after the //PAR card has been corrected and the
job resubmitted.

The other message is written to SYSOUT if the user partition size
is insufficient to compile the program. Its forpat 1is:

POOLSIZ AIIQCATION LEAVES INSUFFICIENT MINIMUM
BUFF%%{TABLE SPACE-TO CORRECT SET POOLSIZ=180 IN

COMPILER LINK-EDIT STEP
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This messare also halts the program automatically. The procrammer
must then reduce the poolsize to 180 and resubmit the job. If the
compilér continues to issue the same message, the progsram
requires a larger user partition. The minimum Systenm vartition
size acceptable is 8K.

Ort.RATOR RESPONSES TO EXECUTION-TIME ERROR CONDITIONS

the RrG II compiler does not communicate directly with the
orerator; however, at run time it informs the operator of any
error conditions via messares on the console. The compiler
surplies variable field information when the message is printed
so  that the operator can isolate the error, and the operator may
take his choice of responses. Differins responses are legal for

different messages. The user may enter a one-character response
coce, as follows:

0] 10 continue processinge where he left off.
1 To ~0 to the beginnine of the next cycle.
2 To reouest a controlled cancel, in which tables and

arrays are written out and files are closed before
the job is ended.

) To cancel immediately.

The run-time error messares and the leral response ontions
available are listed on the followine page.
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OR CHAIN OPERATION * FILE IS
XXXXXXXX

Permitted
Responses
Error No. Message Variable Fields 0]1]2]3
RGRTO001 IND ON IS Hn n = indicator 0-9 X x| x
RGRTO002 ] NEG. SQ. RT. AT LINE nnnnn " nnnnn = line number X x| x
RGRTO003 | ARITH OVERFLOW AT LINE nnnnn nnnnn = line number X x| x
RGRTO004 | DIVIDE BY O AT LINE nnnnn nnnnn = line number X x| x
RGRTO005 | VARIABLE ARRAY INDEX IS 0, MINUS, nnnnn = line number X x| x
OR TOO LARGE AT LINE nnnnn
RGRTO006 | TABLE/ARRAY SEQ ERROR, T/A- nnnnn-nnnnn = table/array X x| x
RECORD NO. S nnnnn-nnnnn * number and record number;
FILE IS xxXXxxxx xxxxxxxx = file identification
RGRTO007 | TABLE/ARRAY MISSING, T/A NO. nnnn = table/array number; X x| x
nnnnn * FILE IS xxxxxxx = file identification
RGRTO008 ; EXCESS TABLE/ARRAY ENTRIES,T/A nnnn = table/array number X x| x
NO. nnnnn * FILE IS xxxxxxx xxxxxxxx = file identification '
RGRTO009 | PARTITION SIZE EXCEEDED None X
RGRTO010 | 1P FORMS ALIGNMENT None x| x
RGRT0011 RECORD SEQ ERROR * FILE IS xxxxxxxx = file identification x| x| x
XXXXXXXX
RGRT0012 | MATCHING RECORD SEQ ERROR * xxxxxxxx = file identification x| x| x
FILE IS xxxxxxxx
RGRTO013 | UNIDENTIFIED RECORD * FILE xx0oxxxxx = file identification X| x| x
IS XXXXXXXX
RGRTO014 | INVALID NUMBER AT LINE nnnnn nnnnn = line number X x| x
RGRTO015 § CHANNEL NOT DEFINED ON LINE xoxxxxx = file identification e X
COUNTER * FILE IS xxxxxxxx
RGRTO016 | BINARY CONVERSION OVERFLOW nnnnn = line number X X
AT LINE nnnnn
RGRTO017 | TABLE/ARRAY BINARY OVERFLOW, nnnnn = table/array number; X X
T/A NO. nnnnn * FILE IS xxxxxxxx = file identification
XXXXXXXX
~RGRT0018 | SPECIAL FILE 10 ERROR nnn nnn = error code x| x
RGRTO019 | EOF INDICATOR MISSING ON READ xxoo00x = file identification x| x

2.1
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MRX/SYSTEM 3/MODEL 20 COMPARATIVE ANALYSIS

The following table presents an analysis of the RPG features
suppor%ed by Memorex as compared to IEM’s System/% and Model 20
support.

Support

Feature YengNo gggteﬁéB Yggd ﬁg
AN/OR calculations X X X
Arrays X X X
Binary input and output fields X X X
Binary operations X X X
Binary search X X X
Combined files X X X
DEBUG statement b b b ¢
Demand files ' X X X
Display files x X b
Dual~feed printer . X X X
Fetch overflow X X X
Input chaining ‘ X X X
Lookahead b X X
MFCM X X X

MFCU x X b’
Multiple printing of first line X X X
READ calculations b X X
Sign forcing X X X
Special field names PAGE1,PAGE2, X X X
PAGE3?

Special field name *PLACE X X X
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Support
MRX System/?% Mod 20 |

Feature es| No | Yes| No Yes | No
SQRT calculations X X X
Stacker select X X X
Sterling currency X X X
Suppression of 1P skip to X X X
channel 1

Tapes X X X
Translation table X X X
Unprintable character halt X X p 4
Variable-length records X X X
XFOOT operations X X X
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APPENDIX I. INDEXED FILES

STRUCTURE

Indexed files are divided into two portions: the data portion,
and the index portion.

DATA PORTION

lhe data portion of an indexed file is composed of blocks of
fixed-length data records which are scattered on the storare
device. Fach of these data records contains a unicue record key
which serves to identify the particular record. The lensth of
this key and the record position in which the key field besins
are specified in columns 29-30 (lenegth of key field entry) and
35-38 ~ (startine location of key field entry) of the RPG II File
Description Specifications Sheet.

INDEX PORTION

The index portion of an indexed file contains a copy of each data
record’s key. The keys are arranged in sequence. Each record’s
key 1is followed by an address associated with that key; the
address . consists of the number of the data block in which the
data record resides, and the number of the record. The keys and
addresses thus form the control information used in finding data
records in the data portion of the file. Every record in the data
portion of an indexed file is identified in the index portion of
that file by such control information. (See Appendix J, "Index
Portion of Indexed File," for a more detailed explanation of the
index portion’s structure.)

INDEX BLOCKS

wWhen an indexed file is created, the Data Management facility of
the Memorex Operating System writes the index controel information
on, disc in tlocks; these blocks of information are referred to as
index blocks. The size of index blocks can vary from file to file
(see "Index Block Sizes" in this appendix). It is governed by
such factors as record key lengths and the number of records in
the data portion of the file.
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INDEX BUFFERS

To find the location of a specific data record, the index portion
of the indexed file must be searched for the block containing the
right key and address. Searching the index portion involves
reading index information from disc into maln storage for
analysis by the Data Management facility. A Dbuffer must be
defined to hold the index information; this buffer is referred to
as an index buffer. The index information is read into the index
buffer by blocks until the proper key is found. Because the index
is itself built with an index structure, no more than three
blocks need to be read before the key is located; the address of

the record is then extracted from the key to determine the
record’s location.

INDEXED FILE ACCESS

Indexed files may be accessed for data records either
sequentially or randomly. The mode of processing affects the rate
of retrieval.

SEQUENTTIAL ACCESS

To access a data record in an indexed file sequentially, Data
Management merely reads the index sequentially. The keys are
already in sequential order. After accessing the first record,
Data Management uses the address associated with the next key to
obtain the next record. From the block number and record number
which form the address, Data Management can calculate the storage
location where the data resides. It reads in the data block, then
readies the record for processing.
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RANDOM ACCESS

Random access of an indexed file requires searchinc. The search
begins with the high-level directory* in the index portion of the
file. Because the high-level directory is accessed so freauently,
it 1is often advantageous to have it in memory all the while the
file 1is ©being used. This is accomplished by copying it into the
high-level directory buffer rather than the usual index buffer.
In this way the high-level directory is never copied over by
other index information. When an RPG I1 user makes a hisgh-level
directory size entry in columns 47-52 of the File Description
Specifications Sheet, he 1is specifyine that the hirh-level
directory is to stay in memory. The entry is valid only for
random processing of indexed files.

- INDEX BLOCK SIZES

When a wuser is planning the creation of indexed files, he must
decide whether he wants to process the high-level directory in a
main storage buffer. This option speeds up random processing, but
requires extra space for the buffer. Once the user has made this
decision, he must calculate the index block size; this he can do
either by table or by formula (see "Calculating Index Block Size
by Table" and "Calculating Index Block Size by Formula" in this
appendix) .

MINIMUM INDEX BLOCK SIZE

" Fvery indexed file has a minimum index block size which depends
on key size and file size. The user may utilize any index block
size larger than the minimum if he has storage space for a larger
index ©bYlock; the larper the index block, the better retrieval
becomes on random processing. If the user goes below the minimum
index Dblock size, the possibility exists that he may not be able
to create the file size as planned.

* The high-level directory used in RPG II is referred to as the
"directory-directory" 1in the Data Management Extended, COROL,
and Control Lenguage Extended Reference Manuals.
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OPTIMUM INDEX BLOCK SIZE

If the user chooses to process the file randomly with the
high-level directory in a main storage buffer, a well defined
optimum index block size may be used which minimizes storase
space for the index buffer and high-level directory buffer. When
using the optimum block size, however, he must be careful at file
creation time not to exceed the file wmaximum number of records
from which he calculated the keys per block. This restriction is
further explained under "Index Buffer Size" in this appendix.

CALCULATING INDEX BLOCK SIZE BY TABLE

Once the user has determined his mode of yrocessines, he may
calculate the index block size by means of the tables on_the
followine parces. In both tables I-1 (for minimum index block
size) and I-% (for optimum index block size), the larrer of ‘the
two values 1in the file size is the determining factor. The user
should also note that for consistency these two tables were
comruted for a maximum key size of 100 bytes, with one million
records as the upper limit. Some index block sizes will be
comjuted that exceed one track in number of bytes; since this
size 1is more than the system limit of 7294 bytes for blocks, the
user will have to choose a smaller key size or file size.

MINIMUM INDEX BLOCK SIZE

Table I-1 is used +to determine the minimum number of keys per
index block. The following procedure may be used to calculate the
minimur block size using Table I-1 in conjunction with Table I-2:

1. In Table I-1, locate the number of records in the file and
the key size. For example, if the number of records is_20,000

gzd the key size is 10, the minimum keys per index block is

2. Enter the keys ver block in the Control Language define
(//DEF) statement, along with the key size.

%. Calculate the corresponding minimum index block size from
Table I-2, using the minimum block size formula. With minimum
keys per index block of 24 and a key size of 10, for exanmple,
the minimum index block size would be 384 bytes.

" 4. Fnter the minimum index block size in the source prorram (see
"Index Buffer Size" in this appendix).
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PAGE

Key Size in Bytes

1M1 16 21 - 26 36 51

Records in File to to to to to to

2 3 4 5 6 7 8 9 10 15 20 25 35 50 100

15,000 13 14 14 14 16 15 16 15 16 16 16 16 16 17 17
5,001 - 10,000 16 17 18 18 18 19 19 19 19 20 20 20 21 21 21
10,001 - 15,000 19 20 20 21 21 21 22 22 22 23 23 23 23 24 24
15,001 - 20,000 20 29 22 23 23 23 24 24 24 25 25 26 26 26 26
20,001 - 25,000 22 23 24 24 25 25 25 26 26 27 27 27 28 28 28
25,001 - 30,000 23 24 25 26 26 27 27 27 28 28 29 29 29 30 30
30,001 - 35,000 25 26 27 27 28 28 28 29 29 30 30 31 31 31 32
35,001 - 40,000 26 27 28 28 29 29 30 30 30 31 32 32 32 33 33
40,001 - 45,000 27 28 29 30 30 31 31 31 31 32 33 33 34 34 34
45,001 - 50,000 28 29 30 31 31 32 32 32 33 34 34 34 35 35 36
50,001 - 60,000 29 31 32 32 33 34 34 34 3B 36 36 37 37 37 38
60,001 - 70,000 31 32 34 34 3 35 36 36 36 37 38 38 39 39 40
70,001 - 80,000 32 34 3 36 36 37 37 38 38 39 40 40 41 41 42
80,001 - 90,000 34- 36 36 37 38 38 39 39 40 41 41 42 42 43 43
90,001 - 100,000 35 36 37 38 39 40 40 41 41 42 43 43 44 44 45
100,001 - 125,000 37 39 40 41 42 43 43 44 44 45 46 47 47 48 48
125,001 - 150,000 40 41 43 44 45 45 46 46 47 48 49 49 50 51 51
150,001 - 175,000 42 44 45 46 47 48 48 49 49 50 61 52 53 53 54
175,001 - 200,000 44 46 47 48 49 50 50 51 51 53 B4 654 556 56 56
200,001 - 250,000 47 49 b1 52 B3 B4 64 55 65 657 58 53 63 60 61
250,001 - 300,000 50 652 b4 65 656 57 58 58 59 61 61 62 63 64 64
300,001 - 350,000 52 5 657 58 59 60 61 62 62 64 65 65 66 67 68
350,001 - 400,000 65 57 . 69 61 62 63 63 64 65 67 68 68 69 70 71
400,001 - 450,000 67 60 62 63 64 65 66 67 67 69 70 71 72 73 74
450,001 - 500,000 69 62 64 65 67 68 68 69 70 72 73 74 74 15 76
500,001 - 600,000 63 66 68 69 71 72 73 73 74 76 77 718 79 80 81
600,001 - 700,000 66 69 71 73 74 75 76 77 78 80 8 8 83 84 85
700,001 - 800,000 69 72 74 76 78 79 8 8 8 8 8 8 87 83 89
800,001 - 900,000 72 7% 77 79 8 82 8 84 8 87 8 8 O 91 93
900,001 - 1,000,000 74 78 8 8 8 8 86 8 8 90 92 93 94 95 96

Table I-1. Minimum Keys Per Block.

5
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0KB) (KS+4
Optimum block size = 10 | (10) (0KB) (KS+4) l

9

OKB = Optimum keys/block

KS = Key size

Minimum block size = 10 + { Wf_@}

9

MKB = Minimum keys/block
KS = Key size

NOTE: l } = Round up if result not whole integer.

Table I-2. Optimum or Minimum Index Block Size.

TARGER THAN MINIMUM INDEX BLOCK SIZE

An index Dblock size that is larger than the minimum may be
calculated using the steps shown for calculating the minimum
index Dblock size; however, the keys per block figure must bte

greater than or equal to the minimum keys per block number
selected.

OPTIMUM INDEX BLOCK SIZE

The optimum index block size can be calculated with the following
procedure:

1. In Table I-3, locate the number of records in the file and
the key size. For example, if the number of records 1s 20,000
and key size is 10, the optimum keys per block is 30.

2. Enter the keys per block in the Control Language define
(//DEF) statement, alons with the key size.

%. Calculate the corresponding optimum index block size from

Table I-2, using the optimum block size formula. With optimum
keys per index block of 30 and a key size of 10, for example,
the optimum index block size would be 477 bytes.

4. FEnter the optimum index block size in the source prosram.



APPENDIX I PAGE
Key Size in Bytes

Records in File :c: :: t201 3: ?: 'tsc:

2 3 4 5 6 7 8 9 10 15 20 25 35 50 100

1 -5,000 16 17 18 18 18 19 19 19 19 20 20 20 21 2t 21
5,001 - 10,000 20 21 22 23 23 23 24 24 24 25 25 25 26 26 26
10,001 - 15,000 23 24 25 26 26 27 27 27 27 28 29 29 29 30 30
15,001 - 20,000 26 27 28 28 29 29 29 30 30 31 32 32 32 33 33
20,001 - 25,000 28 29 30 31 31 32 32 32 33 34 34 34 3 35 36
25,001 - 30,000 29 31 32 32 33 34 34 34 35 36 36 37 37 37 38
30,001 - 35,000 31 32 33 34 35 35 36 36 37 37 38 38 39 33 40
35,001 - 40,000 322 34 35 '36 36 37 37 38 38 39 40 40 41 41 42
40,001 - 45,000 34 35 36 37 38 38 39 39 40 41 41 42 42 43 43
45,001 - 50,000 3. 36 37 38 39 40 40 41 41 42 43 43 44 44 45
50,001 - 60,000 37 39 40 41 42 42 43 43 43 45 45 46 46 47 48
60,001 - 70,000 39 41 42 43 44 44 45 45 46 47 48 48 49 49 50
70,001 - 80,000 40 42 44 45 46 46 47 47 48 49 50 50 51 52 B2
80,001 - 90,000 42 = 44 45 47 47 48 49 49 50 51 52 52 63 54 54
90,001 - 100,000 44 46 47 48 49 60 60 51 51 53 B4 54 55 56 66
100,001 - 125,000 47 49 51 52 53 54 B4 65 65 57 58 658 659 60 61
125,001 - 150,000 50 52 54 65 656 57 58 B8 69 61 61 62 63 64 64
150,001 - 175,000 52 65 57 658 659 60 61 61 62 64 65 65 66 67 68
175,001 - 200,000 85 67 59 61 62 63 63 64 65 67 68 68 69 70 7
200,001 - 250,000 59 62 64 65 67 68 68 69 70 72 73 74 74 75 76
250,001 - 300,000 63 66 68 69 71 72 73 73 74 76 77 78 19 80 81
300,001 - 350,000 66 69 71 73 74 75 76 77 78 80 8 82 83 8 85
350,001 - 400,000 69 72 74 76 78 79 80 8 8 84 8 8 8 88 89
400,001 - 450,000 72 7% 77 79 8 8 83 8 8 87 88 8 91 91 93
450,001 - 500,000 74 78 80 82 84 8 8 87 8 90 92 93 94 95 96
500,001 - 600,000 79 82 8 8 8 9 91 92 93 96 97 98 100 101 102
600,001 - 700,000 83 8 90 92 94 95 96 97 98 101 102 103 105 106 107
700,001 - 800,000 87 91 94 96 98 99 100 102 102 105 107 108 110 111 112
800,001 - 900,000 90 94 97 100 102 103 105 106 106 110 111 112 114 115 116
900,001 - 1,000,000 93 98 101 103 105 107 108 109 110 113 115 116 118 120 121

Table I-3. Optimum Keys Per Block.

7
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INDEX BUFFER SIZE

wWhen the keys per block and key size are entered in the Control
Lanfuare define statement and the corresponding minimum or
optimum index block size has been calculated from Table I-2, the
index block size is then entered in the RPG II source prosram via
the index buffer size specification of the file definition card
(columns 60-65 of the File Description Specifications Sheet).

HIGH-LEVFL DIRECTORY SIZE

If the user has elected to calculate the optimum keys ver index
tlock and optimum index block size, he then uses Table J-4 to
calculate the number of bytes for the main storage buffer for the
hich-level directory entries, and enters the resultinge firure in
columns 47-52 of the file definition card (high-level directory
size entry). Using an optimum index block size of 477 bytes, a
key size of 10, and a file size of 20,000, for examnle, the

nunber of bytes required for the buffer for the hich-level
directory would be 250.

_ywswq=
Usage —[ 0 us

) . J.Us ]_
Number keys/primary index block -[KS+4] NKP

Us
\ H = = )
Number keys/directory block [KS+2:| NKC

Total number keys represented/

directory block = (NKP) (NKD) = NKRD
Number entries in file size

={—===3= NKDD
High-level directory block [ NKRD}

Number of bytes required for
buffer for high-level directory = 10 + (KS+2) (NKDD)
entries

NOTE:l }= Round up if result not whole integer.

Round down if result not whole integer.

Table I-4.
Bytes Required in Buffer for Hirh-Level Directory Entries
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The user must be careful at file creation time not to exceed the
file maximum number of records from which he calculated the keys
rer index Dblock when using the optimum block size. If this were
to occur, the main storage buffer would not be large enourh to
hold the high-level directory entries for random processing, and
the excess would be written over the user program. When an index
block size other than the optimum is chosen, and the main storage
buffer is used to process the high-level directory entries, the
buffer size should be the size of the index block. The system
checks for overflow of this value at file creation time.

CALCULATING INDEX BLOCK SIZE BY FORMULA

If the wuser wishes to calculate the keys per index block with a
file maximum pumber of records different from those eiven in
Tables I-1 and I-3, he may use the followinge algorithms, along
with Table I-5, to compute minimum and optimum keys mer index

block. The constants Ko and Km, taken from Table I-5, are based -
on key size.

optimum (ok8) < |5 |

Minimum (MKB) ={\3\ 'EK% ’

FS = Maximum File Size

NOTE: ! } = Round to next higher integer
if result not whole integer.
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KS Ko Km KS Ko Km
2 1.2500 2.5000 52 -5975 1.1950
3 1.0888 21776 53 .5967 1.1934
4 9877 1.9753 54 .5959 1.1918
5 9184 1.8367 55 5952 1.1904
6 .8681 1.7361 56 5945 1.1890
7 8299 1.6598 57 .5939 1.1878
8 .8000 1.6000 58 5932 1.1864
9 .7759 1.5518 59 5926 1.1852
10 7562 15124 60 5920 1.1840
1 .7396 1.4792 61 .5914 1.1828
12 7256 1.4512 62 .5908 1.1816
13 7136 1.4272 63 .5903 1.1806
14 .7031 1.4062 64 .5897 1.1794
15 .6940 1.3880 65 .5892 1.1784
16 6859 1.3718 66 .5887 1.1774
17 6787 1.3574 67 .5882 1.1764
18 6722 1.3444 68 5878 1.1756
19 6664 1.3328 69 .5873 1.1746
20 6612 1.3224 70 .5868 1.1736
21 6564 1.3128 7 -5864 1.1728
22 6520 1.3040 72 .5860 1.1720
23 6480 1.2960 73 5856 1.1712
24 6443 1.2886 74 .6862 1.1704
25 6409 1.2818 75 .5848 1.1696
26 6378 1.2756 76 5844 1.1688
27 6348 1.2696 77 .5840 1.1680
28 6321 1.2642 78 .5837 1.1674
29 6296 1.2592 79 .5833 1.1666
30 6272 1.2544 80 .5830 1.1660
31 6249 1.2498 81 .5827 1.1654
32 6228 1.2456 82 .5823 1.1646
33 6209 1.2418 83 5820 1.1640
34 .6190 1.2380 84 5817 1.1634
35 6172 1.2344 85 .5814 1.1628
36 6156 1.2312 86 -5811 1.1622
37 6140 1.2280 87 5808 1.1616
38 6125 1.2250 88 .5805 1.1610
39 6111 1.2222 89 .6802 1.1604
40 .6097 1.2194 90 5800 1.1600
41 6084 1.2168 91 5797 1.1594
42 6072 1.2144 92 5794 1.1588
43 6060 1.2120 93 5792 1.1584
44 .6049 .2098 94 .5789 1.1578
45 .6038 1.2076 95 5787 1.1674
46 6028 1.2056 96 .5785 1.1670
47 6018 1.2036 97 5782 1.1564
48 .6009 1.2018 98 .5780 1.1560
49 .6000 1.2000 99 5778 1.1556
50 .5991 1.1982 100 5776 1.1552
51 5983 1.1966

Tahle I-5. Constants for Alternate Alforithm
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APPENDIX J. INDEX PORTION OF INDEXED FILE

Figure J-1 shows the layout of an in
and the relationship of each block

dexed file’s index portion
index portion.

to the other parts of the

Block 1 Information Block

2

Primary Index Blocks

Available Space

Block n | High-Level Directory Block
n+1

Directory Index Blocks

Available Space

Fipure J-1. Index Portion of an Indexed File

ach of the individual blocks shown in the diagram is discussed
in the succeeding paragraphs of this appendix.



APPENDIX J PAGF 2

11iFORMATION ELOCK

q1he information block of an indexed file’s index portion surrlies
ihe addresses of the last blocks of the data and index portions
of the file that were written. This enables the Data Management
facility to make further additions to the file. Fipure J-2 shows
the fields contained in the information block.

Byte O Common Stored Data Record Header

4| Pass Boundary Index Track Boundary Index

Block Address of Last Spattered Block Written

10 Primary Index Thread Block Address

12 Block Address of High-Level Directory

14 |Block Address of the Last Directory Index Block

16 Directory Index Thread Block Address
18 Common Stored Data Space Header
(1-3 bytes length)
20
Vo

Figure J-2. Information Block
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HIGH-LEVEL DIRECTORY BLOCK

Figure J-3 shows the layout of the high-level directory block. A
directory index block address is associated with each key value.

Byte O
Record Header
2
4 Previous Block Link
6 Next Block Link

8 Count of Values in Block

10 Key Value 1 - 1
{(1-100 Character EBCDIC)

k, Key 1

«(
b)Y
LS

m | Pointer to Directory Index Block

m+2 L
T Key Value 2 T \ Key 2
n | Pointer to Directory Index Block )
n+2 . L

—
\

Space Header
and
Available Space

Figure J-3. High-Level Directory Block

The previous block link and next block link entries are not used
in the directory blocks; they are reserved for future use.
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PIKICTORY INDEX BLOCK

crure J-4 illustrates the layout of the directory index blocl.
Inel key value has an associated primary index block address.

Byte 0 Record Header
2
4 Previous Block Link
6 Next Block Link
8 Count of Values in Block
\
10
J Key Value 1
...F, (1-100 Character EBCDIC) I~
r > Key 1

m |Painter to Primary Index Block )

m+2 Key Value 2

b}

LS

JL
«

'& Key 2

n | Pcinter to Primary Index Block )

n+2

W
J)
W

J)

Space Header
and
Available Space

TFipure J-4. Directory Index Block
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rirure J=5 shows

Byte O

10

m+2

m+4

n+2

n+4

APPFNDIX J

the layout of the
block-record address is associated with each keyv value.

Record Header

Previous Block Link

Next Block Link

Count of Values in Block

Key Value 1
(1-100 Character EBCDIC)

Logical Block Number

Record Number

Key Value 2

Logical Block Number

Record Number

Space Header
and
Available Space

-

rrimary

TKey1

LKevZ

-

Fipure J-5. Primary Index Block

PAGF

index bloclk.,
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INDEX

& $ampersand, use in edit wordg 8-23
* (asterisk, use with comments) 3-8
* (asterisk, use with edit code) 8-18
** (end record, alternate collating sequence table) 2-7
** (look-ahead fields) 6-2,6-17
** (preceding record, tables and arrays) 4-5,4-6
** (separation records, tables and arrays) 4-13
*PLACF special word &-4,8-16
(see also "field name, output; “sgecial words")
conditioning *PLACE fields &-4,8-16
end position in output record 8-4,8-16
overlapping *PLACE fields &-4
/* (end—of-file delimiter) 4-5,4-6
é/PAR card F-2 :
(fixed or floating dollar sign) &-18

ADD (a2dd) ogfration code 7-4
ADD entry 8-9

add records 3-22
adding entries to a short array 4-4

adding items to tables or arrays 4-8
adding records to files 3-22

(see also individual file types)

File Description entrg 522

indexed file 3-22,7-26

input files 8-=9

output files 8-9

update files 8-

valid add records 322
addresses, track 3-19

ADDROUT files 3-4
(see also "record address files"; "relative record number")

File Description entries
file organization (col. 32) 3-=14
length of key field (cols. 29-30) 3-13
mode of processing (col. 28) 3-12
processing 314
record address type (col. 31) 3-14
special device support 3-19
standard device assignment 3-18
substitute device assignment 3-18,3-19
summary chart 3-13
adjusting results entry 7-329
AFTER entry
with skip entry 8-11
with space entry 8-12
alignment of printer forms 2-9
allocation of computer storage 2-3
allocation of file space on disc D-1
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alphabetic characters (definition) C-1

alphanumerig ] 4t 4t
array entries -
characters ?defini%ion? c-1
fields 2-6
collating sequence 2-5
literals -

match fields 6-28
moving alphenumeric fields (MOVE) 7-7
zero alphenumeric fields
table or array items 4-4,4-15
altering the program cycle for I/0 during calculations 7-22
alternate collating sequence '
(see also "collating sequence")
ALTSEQ 2-6
change record cards 2-6
characters affected 6-21
coding sheet 2-5
compare operations 7-10
control card entry 2-5
control fields 6-8
defining an alternate collating sequence 2-6
end record 2-7
example 2=7
ingut record format 8-1
match fields 6-28
table 2-5
alternating arrays isee Yarrays")
alternating format (see "related tables and arreys"; "arrays";
"tables"%B
ALTERNATE TABLE OR ARRAY entry 4-1£
ALTSEQ (see alternate collating sequence)
amount of storage needed for decimal representation 6-%
ampersand (&), use in edit word 8-23
analysis stage (see "RPG II system description")
AN and OR lines .
(see also "AND and OR lines")
Calculation sheet entries 7-32
control level entry 7T-31
record code characters 6-20
AND and OR lines .
(see also "record identification codes"; "0R relationship”)
indicators in an AND relationship in calculations 7-32
Input sheet entries 6-25
example 6-26
record code characters 6-20
Output sheet entries 8-8
stacker select entries
input 6-22
output 8-9
AND/OR entry 8-8
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AND relationship
Calculation sheet (indicators) T-32
Input sheet ?record codes) 6-20
Output sheet (output indicators) 8-8
arithmetic operations 7-3
(see also “operation codes"; "operations")
decimal positions in arithmetic operations 73
factor 1 and factor 2 7-3
length of fields 7-3
list (see “operation codes")
using three fields 7-3
arithmetic overflow 2-13 :
arrangement of cards in source deck 1-6
array files 3-4
(see also "table files")
extension code 3-16
arrays
(see also "tables"; “"related tables and arrays"; "item")
adding entries to a short array
adding items 4-8
alphanumeric entries 4-4
alternating arrays 4-10,4-14,4-18
alternating format 4-5,4-14,4-15,4-16,4-18
binary format 4-15,4~16
building (see "loading")
building via calculations (see "execution time arrays")
changing 4-3,4-5,4-8
compilation 4-5
compile time 3-4,4-%,4~6,4-16
corresponding items -4
creating input records 4-4
crossfoot operation 7-6
decimal format 4-15,4-16
decimal positions 4-7,4-17
decimal positions entry 4-16
defining arrays (Extension sheet) 4-10
definition 4~1
definitions of terms C-1
dynamic arrays (see "execution time arrays")
editing 4-10
edit words with arrays &-17
end of array 4~-10
end-of-job indicator 4~9
entry 4-4,4-5
execution time 4-3,4~6,4-9,4-10
Extension specifications 4-11
file designation entry 3>-9
files 3~§n
format 4-1,4~5,4-6,4~15,4~16
formatting output (see "exception output")
full array (definition) 4-4
eneral discussion 4-1
index field 7-20
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arrays (continued)

item 4-1
format 4-1,4~4
index 4--2

searching for 4-2,7=20
(see also "LOKUP")

length of entry 4-4
loading 4-5

compilation time 4-3,4-5

considerations 4-3

execution time 4-3,4-6

from more than one record or file 4-13

from one record 4-7

placement in source deck 1-6

pre—-execution time_ 4-3,4-6,4--12

via input or calculations (see "arrays, execution time")
LOKUP (see "IOKUP operation code™)
maximum descriptions per program 4-1
modifying the contents 4-8

adding entries to a short array 4-4
name 4-

alphanumeric items 4~4,4-15

alternating arrays

as factor 1 or 2 4-8

as operand 4-2

as result field 4-8

Extension sheet 4-14

File Description sheet 3-8

nfrom" filename entry 4-12

in calculations 4-8,4~9

length 4-2

referencing on input 6-26

rules for 4-2,4-9

size with calculations 4-8

"to" filename entry 3—13

using array names 4-

with field name 7-20
number of entries per array 4-15
numeric entries 4-4,4-1%,4-16
output 4-9,4-10

ormatting 4-13

(see also "EXCPT operation)

on one record 4-10

via Extension sheet 4-9

via Output sheet 4-9,4-10
packed or binary format 4-6,4-15,4-16
preceding record 4-5,4-6
pre-execution time Zed g4 =3, 4=6,4~11
recording array data (rules} A4
referencing array names on input 6-26
referencing arrays in calculations 4-3



INDEX PAGF

arrays (continued)
related arrays 4-10 |
alternating format 4-~5,4-14
definition
length of entry specification 4-15
naming 4-14
searching arrays (see "LOKUP operation")
separation records 4-13
sequence (Extension sheet entry) 4-17
sequence of definition 4-11
short arrays (definition) 4-4
specifying bits 7-11
square root operation with arrays 7-6
types 4-3
compile time 4-3
execution time 4-3
full 4-4
pre—execution time 4~2
related 4-4
short 4-4
using arrays
array name and index 4-2
array name only 4~2
valid operations with arrays 4-8
XFOOT(see "XFOOT operation code")
ascending seaquence (see "sequence")
assigning
card devices 3-18,8-9
conditioning indicators on input 6-27
control fields on input 6-7
control level indicators 6-9,6~27
devices 3-17
external indicators on File Description sheet 3-23
field indicators on input 6--32
first page indicator on output &-13
halt indicators on input 6-15,6~29,6-32
indicators in LOKUP operation 7-18
level zero indicator 7-32,7-33,7-39
match fields 6-28
overflow indicators on File Description sheet 3-15
record identifying indicators on input
asterisk fill (asterisk protection) 8-5,8-18
(see also "e it word”§
edited fields &-5
edi. words &-5,8-18
asterisk used to introduce comments 3-8
automatic
page numbering &-4
skip to top of forms 8-3
available lines for print 5-3

BEFCRE entry
with skip entry 8-11
with space entry 8-12
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BEGINS entry 6-24
BEGER (begin sutroutine) operation code 7-22
binary field operations T7-11
binary fields
(see also “"packed or binary fields")
conversion of numeric fields 6-6,6-23
Extension sheet 4-16
Input sheet 6-23
length of fields 6-6
Output sheet 8-21
sign 6-6
tables and arrays 4-16
binary relative record number 3-4
(see also "relative record number”; "record address files")
%i%ary search 2-7
i

(see also “"binary field operations"; "packed or binary fields")
combinations 2-€
testing 7-11
use of indicators 7-12
BITOF gset bit off) operation code 7-12
BITON (set bit on) operation code 7-11
blank after
Output sheet entry 8-19
resettinﬁ fields to zeros or blanks 8-20
used with field indicator 7-14
BLANK AFTER entry &-19
blanking out fields 8-20
block length 3-11 :
computed by RPG 1I for disc files D-1
disc records 3-11
File Description entry 311
le§al sizes 311
relation to record length entry 3-11
tage records 3-11
unblocked record lengths 3-11
branching operaticns 7-=16
buffer size 3-21
vytes (see "packed or binary fields")

CLS (see "Control Lengusge Statements")
C/2/D (character/zone/digit portion) 6-20,6-21
calculating storage needed for a file D=1
calculation generator error messages G-28
calculation specifications scan error messages G=~-20
Calculation Specifications Sheet 7-1
calculations '

detail time T7-16,7-32

factors (Factor 1 and Factor 2) 7-34

indicators in AND relationship 7-32

kinds of specifications 7-1
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calculations (continued)
operations T7-3

PAGF

7

(see also "operation codes"; "operations"; individual types

of operations)
conditioning 7-32
controlling 7-32
external T7-26
internal 7-3
order of specification 7-32
specification entry (cols. 28-32) 7-35
summary table of operation codes B-6
referencing arrays 4-3
specifications sheet 7-1
subroutines in 7-3
total time 1-12,7-16
CANCFL key (see "display operation")
card arrangement in source deck 1-6
cards
change cards 2-6
device assignment 3-18,3-19,8-9
packed decimel or binary format punching 8-21
*PLACE specified for card output 8-20
punched character structure 6-3,6-21
source deck arrangement 1-6
spread cards 6-2
stacker selection on input 6-22
stacker selection on output 8-9
carriage control tape
description 5-
skip specification 2--13,8-12
CARRIAGE CONTROIL TYPE entry 2-12
causing characters to be considered equal 2-6,6-21
CHAIN %chain) operation code 7-25
see also "direct file load"; "random processing")
difference from FEAD operation T7-25
direct file loading 7-2€
file addition entry 3-22
relative record number 7-26
sign process specification -8
chained file 3-3
file designation entry 3-9
processing 3-12,3-13,6-2
sequence entry on input 6-13
special device support 3-19
standard device assignment 3-18
substitute device assignment 3-183,3-19

change record cards (alternate collating sequence) 2-6

changing contents of talbles and arrays 4-3,4-5,4-8
channel ‘
specifications &5-5
use 5-6
CHANNEL NO. entry 5-5
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character
alphabetic (definition) C-1
alphanumeric
definition C-1
length of item specification (Extension sheet) 4-15
binary 6-6
bit structure 6-4
byte structure 6-4
code translation 2-10
collating sequence (table) B-1
computer representation 6-5
EBCDIC representation 6-3,6~21,6-22
equal characters 2-6,6-21
input sheet entry 6-21
insertion 8-23
invalid (printer or console) 6-22
machine representation 6-3,6-5,6-22
non-replaceable 8-235
numeric
definition C-1
length of item specification (Extension sheet) 4-15
packed decimal format 6~4
packed decimel representation in the computer 6-5
unpacked decimal format 6~3
packed decimal format 6-4
printable 6-22
punched 6~3
record code 619
replaceable 8-6,8-22
special (definition) C-1
str?cturgl 6_? 1 ked binary fields")
see also "collating sequence"; '"pac or fields"
negative nunmbers 6§4,2222 p
translation for computer representation 6-~5
unpacked decimal format 6-3
CHARACTER entry 6-21
checking sequence (see "sequence checking")
CLS (see "Control ILangusge Statements")
code
edit code 8-5,8-17
end-of-file 3--9
machine code 6-3 .
operation (see "operation codes")
record code 6-19
code formatter error messages G-31
code formatter phase of compiler 1-9
code generation phase of compiler 71-9
codes, operation (see "operation codes")
coding instructions
alternate collating sequence 2-%
calculations 7-30
.ontrol card 2-1
extension 4-11
file description 3-6
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coding instructions (continued)
input 6-11
line counter 5-2
output 8-6
coding sheets
Alternate Collating Sequence and Translation Table 2-5
Calculation Specifications Sheet 7-1
Control Card Specifications Sheet 2-1
Extension Specifications Sheet 5-1
File Descrigtion Specifications Sheet 3-1
Input Specifications Sheet 6-1
Line Counter Specifications Sheet 4-1
Output-Format Specifications Sheet 8-1
Print Chart Coding Sheet 1-14
collating sequence
(see also "alternate collating sequence®; “"character structure®)
alphanumeric fields 2-6
changing normal sequence 2-5
definition 2-5
equal characters 2-6
normal order 2-5
sequence checking 2-5
table
COLLATING SEQUENCE entry 2-5
comments
in columns 7-80 3-8
in program identification field 3-23
on Calculations sheet 7-41
on Extension sheet 4-18
COMMENTS entry
Calculation sheet 7-41
Extension sheet 4-18
in columns 7-80 3-8
common stored-data format 3-11
COMP (compare) operation code T-10
comparative anal¥sis (MRX{system 34Model 20) H-2
compare and test ogera ions 7-=10
comparing fields for a match 6-10

compilation

halts (see "halt indicator")

of object program 1-3

of source program 1-9

tables and arrays 4-5
compilation stage (see "RPG II System Description®)
compile time tables and arrays 4-5

see also "arrays"; “tables")

format 4-6

input record creation 4-4

loading 4-3,4-5

specifications 4-10
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compiler
design 1-9
executive routine 1-9
phases

code formatter 1-9
code generation 1-9
cross—-reference 1-10
syntax 1-9
tggle overflow 1-9
sgora e amount required 1-10
structure
trans%atiog g{ sougcegpﬁogram 1-4
use of control car -
computer storage allotment 2-3
conditioning files (File Descrigtion entry) 323
conditions tested by resulting indicators (calculations) 7-10
configuration of machine 1-10
consegutive processing of file 3-12
console
(see also "DSPLY operation code")
e 3D mios 724
an eys -
device entry Filg Description sheet) 3-17,3-18
display operation code 7T-24
constant
(see also "edit word"; "literal")
definition &8-6
examples 8-24
move left operation 7-7
Output sheet 8&-21
rulgs for forming &8-23
CONSTANT entry 8-21
control bresk 6-8,6-9
(see also "control fields"; "control level")
definition 6-8
field record relation 6-31
first cycle difference 6-8
gener%lddezfgiption 6-8
unwante »
Control CargdSpegfgications Sheet 2-1
control fields .
(see also "control break"; "control level")
assigning on input 6-7
control group 2—7
definition 6-7
general description 6-7
numeric control fields 6-8
Oerel?tionsbip og_gecord types 6-25,8-9
rules for using
split control fields 6-8
control group 6-7
(see also "control fields"; "control level)
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Control Language Statements

examples of compilation F-4 ,

linkage editor specifications F-3

//PAR card parameters F-2

requirements

for compilation F-3
eneral F-1

control level

(see also “"control fields"; "control break")

Calculation sheet entry 7-31

Input sheet entry 6-27
CONTROL LEVEL entry

Calculation sheet 7-31

Input sheet 6-27
control level indicator 6-9

assigning indicators 6-9

Calculation sheet 7-13

control fields 6-7

exception 8-2

general information 6-9,7-15

Input sheet 6-7,6-27

normal uses 6-7

Output sheet 8-14

relation between Calculation sheet entries 7-32
control level indicator (continued)

skipping calculations 7-16

split control fields 6«8

summary tables B-2,B-3

total calculations processing 1-13,6-9
controlling calculations and output 7-1,7-29

using field indicators (inputg 632

using indicators in calculations 7-1,7-32
conversion of fields

during move operztions T-6

nuneric fields 6-6,6-23

to binary or packed decimal output &-21
corresponding table or array items 4-14
CR (negative balance symbol; see "edit words")
creating a direct file (see "direct file load")
crossfoot (XFOOT) operation 7-6
CROSS~-REFERENCE LIST entry 2-12
cross—reference phase of compiler 1-10
cycle

altering the cycle for I{O during calculations 7-23

detailed object program logic A-1

general object program logic 1-11

first and last cycle differences 1-13

C/Z/D (character/zone/digit portion) 620

data formats (see "packed or binary field"; "character structure")
DATA LITERAL entry 7-34

date field (UDATE, UDAY, UMONTH, UYEAR) 8-5,8-17

DEBUG CODE entry 2-3
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DEBUG (debug) operation code . 7-28
entries requgged 2-4,7-29
format of delug records
record 1 7-29
record 2 7-29
eneral information and specifications 7-28
decimal data format
(see also "packed and binary fields")
packed
unpacked 6~3
decimal places (see “"decimal positions")
decimal point
(see also "decimal itions")
in specifications
numeric contrcl fields 6-8
numeric literals 7-2
decimal positions
(see also "decimal point®)
Calculation sheet entry -3€
relation to field length entry 7-28
discussion 4-17
Extension sheet entry 4-16
in arithmetic operations 7-3
in page numbexring
Input sheet entry 6-24
match fields 6-29
decimal positions (contimed)
move operations T-6
move remainder operation (MVR) 7-5
numeric control fields 6-8
square root operation (SQRT) T7-5
DECIMAL POSITIONS entry
Calculation sheet T=38
Extension sheet 4-16
Input sheet 6-24
defining a field in calculations (result field) 7-27
defining an alternate collating sequence 2-6
definitions of terms C-1
delimiter
end-of-file (/*) 4~5,4-6
in editing &-5
demand file 3-4
(see also "READ operation code")
external indicators with 7-25
File Description sheet entry 3-9
maximum number 3-4
record identifying indicators with 7=24
with CHAIN operation code 7-25
with READ operation code 7-24
descending sequence (see "sequence")
DESIGNATION entry 3-9

12
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detail
calculations time 1-13,7-16,7-32
operations time 1-11
output record 8-2
with control level as output indicator 8-8
Output sheet entry 8-8
output time 1-11,8-2
printing 5-5,8-2
time 1-11,1-13
detailed object program logic A-1
device
(see also "cards"; individual devices, individual files)
assignment (table) 3-18
File Description sheet entry 3-17
output device 8-10
record block length 3-11
special device support (SPECIAL) 3-19
specification when adding records 8-9
standard devices 3-18
substitute device assignment 3--18,3-19
DEVICE entry 3-17
digit 6~4 ‘
%see also "character structure"; "PORTION entries")
binary format 6-6
byte 6-4,6~5,6-6
length of item entry (Extension Sheet) 4-15
packed decimal format 6—4
packed decimal representation 6-5
punch (see "character structure")
structure
unpacked decimal format 6-3
direct file
adding records 3-22,7-26
creating (loading) a direct file 3-12,7-26
processing methods 3-12
- summary charts 3-13
directory size 3-22
disc
assignment 3-18,3-9,8-9
device entry 317
output 8-9
disc file

(see also "direct file"; "indexed file"; "sequential file%)

block length entry 3-11

device entry (File Description sheet) 3-17
file addition entry 3-22

key field 3-13

loading 7-26

organization (see "file organization")
processing (see “processing methods")

with CHAIN operation code 7-25

with READ operation code 7-24

13
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display (DSPLY) operation 7-24
see also "display file"; "console")
CANCEL key 7T-24
END key =24
entering data during program execution 7-24
display file 3-2
see also "console")
sequence entry (file description) 3-10
special device support
standard device assignment 3-18
substitute device assignment 3-18,319
DIV (divide) operation code 7-5
dollar sign (see "edit code"; "edit word"; "floating dollar sign")
domestic date format 8-5,8-17
DSPLY (display) operation code 7-24
(see also "display file")
dynamic array (see "execution time array")

edit code &5
with array &-17
with edit word &-22
effect on end position 8&-20,8-22
floating dollar si 8-18,8-22
inverted print 2
leading zero suppression 8-5,8-18,8-22
Output sheet entry &-17
summary tables &-17,8-1S,B-8
zero balances 8-18
EDIT CODE entry &8-17
edited fields &-5 )
editor, linkage (see "linkage editor*
edit words %56,8- =e
asterisk fill 8-5,8-18
CR (negative balance symbol) 8-23

definition
dollar sign 8-18
edit code used with 8-22
editing considerations &-5
floating dollar sign 8-18,8-22
length 8-22
non—-replaceable characters 8-23
Output sheet entry 8-21
replaceable characters 8-6,8-22
rules for forming 8-22
EDIT WORD OR CONSTANT entry 8-21
ending osition (see "end Bosition in output record")
ENDING POSITION entry 8&-2
END key (see "display (DSPLY) operation")
end of file
(see also "miltifile processing")
delimiter (alternate collating sequence) 2-6
external indicators
File Description sheet entry 3-O
force (FORCE) operation use 7-23
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end of file (continued)
read (READ) operation use 7-24
tape rewind 3-22
END-OF-FILE CODE entry 3-9
end-of-job
indicator 1-13
(see also "indicators")
operating cycle 1-11
processing =13
total output operations 1-13
end position in output record &-4
effect of edit code on 8-20,8-22
in field names &-22
on *PLACF lines 8-16,8-20
Output sheet entry 8-20
end record
alternate collating sequence table 2-6
file translation tables 2-10
source program 2-5
ENDS entry 6-24
FNDSR (end subroutine) operation code 7-22
environment
hardware 1-10
operational H-1
software H-1

PAGF

entries (see individual entries and "coding instructions")

entry (table or array)
(see also "tables"; "arrays")
length of entry (Extension sheet) 4-4
number of entries per record (Fxtension sheet)

4
number of entries per table or array (Fxtension sheet)

error messages
format G-1
operator responses to run-time messages H-1
overlay 2 header card scan G-3
overlay 3 file description scan G-5
overlay 4 file extension scan G-10
overlay 6 input specifications scan G-14
overlay 7 calculation specifications scan G-19
overlay & output sgecifications scan (=22
overlay 11 file ex
overlay 13 calculation generator G-27
overlay 14 output generator _G-30
overlay 15 code formatter G-31
responses by operator H-1
run—-time H-1
Furopean Convention date format 8-5,717
examples of coding
alphanumeric and numeric literals 7-2
alternate collating sequence 2-=7
constant information 8-24
look—-ahead fields 6-18
match fields 6-C

ension/line counter generation G-26

4-15

15
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exanples of coding (continued)
record types with identical fields 6--26
report line-to-channel number relation 5-6
spread cards 6-19
exception (EXCPT) operation 7-23
exception output 7-23,8-2
exception records 8&-2
(see also "EXCPT operation code")
EXCPT (exception) operation code 7-23
overflow printing with EXCPT 3-15,8-2
execute subroutine (EXSR) operation 7-22
execution
entering data during 7-24
object program 1-11
stage of object program (see "RPC II System description")
storage required to execute 2-3
execution time array
building via calculations 4-9,4-10
defirition 4-3
I’xtension sheet 4-10
format 4-6
loading 4-3,4--6
sequence 4-17
specifications 4-10
executive routine (see "compiler executive routine")
vXIT operation 7--27
EXSE (execute subroutine) operation code 7T-22
EXTENSION CODF entry 3-16
Extension Specifications Sheet 4-1
external characters (file translation) 2-=10
external indicators (U1-U8)
(see also "indicators")
as field record relation indicators &-30,7=15
as output indicators 8-14
assigning on File Description sheet 3-22
general information 3-15
with demand files 7-=25
external linkage operations 7-26, F-1
external subroutine linkage F-1

Factor 1
arithmetic operations 7-3
debug operation T-28
move operations 7-6
subroutine operations 7-21
FACIOR 1 entry T-34
Factor 2
arithmetic operations 7-3
debug operation T-28
GOTO operation 7T7-17
move operations T7-6
sign process specification 2-8
TAG operation 7-17
FACTOR 2 entry T-34

16
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fetching the overflow routine
reneral information 8=3
tput sheet entry 8-10
field
alphanumeric 2-6
binary 6-6
control 67
index 7-20
key 3-5
length 6-23
look-ahead (see "look-ahead field")
match 6-27
numeric 2-9,6-3,6-9
numeric control fields 6-8
packed decimal 6-4,6-5
result field T-37
split control fields 6-9
spread cards 6-2
unpacked decimal 6~3
zeroing 8-20
field description entries 6-23,8-1
field indicators
assigning on Input sheet 632
controlling calculations and output T-1,7=32
FIELD INDICATORS entry 6-32
field length
(see also "length")
compare operations 7-10
keyp%§eldp 35
relation to decimal positions 7-28
FIFLD LOCATION entry (Input sheet) 6-23
field name
control fields 6-8
cross—reference listing 2-12
definition 6~7
Input sheet entry 6-25
length 6-7
match fields 628
OR relationship 6-25 .
Output sheet entry 8-15
PACE, PAGE1, PAGE2 special words 6~7,6-26,8-16
*PLACE special word 8-16
special word entries 8-16
split control field 6-9
table name used as 4-10
used as index 7-20
valid RPC II field name (definition) 6-25
with edit words 8-22
FIEID NAME entry
Calculations sheet 7-34
Input sheet 6-25
Output sheet 8-15
field record relation 6-30,7=14
FIELD RECORD RELATION INDICATOR entry 6~29

PAGF

17
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file
(see also "end-of-file"; "File Description Specifications
Sheet"; "multifile processing"; and individual file types)
ADDROUT 3-4
allocation of space D-1
array 3-4
chained 3-3%,3-13
definition %—1
demand 3-4
designations 3-3%
direct (see "direct file")
disc (see "indexed files":; "relative files"; "disc files")
display 3-2
indexed (see "indexed file")
input 32
organization 3-5,3-13
output 3-2
primary 3-3
record address 3-4
relative 3-5,3%-13
secondary 3-3,3-13
sequential gsee “"sequential file")
SPECIAL E-2
table or array 3-4
types 3-2,3-8
update 3-
file addition 32
(see also "adding records to files")
File Description sheet entry 3--22
relation to file type entry 6-13%
FILE ADDITION entry 3-22
file and record tyge identification entries 6-13
file condition 3-23
(see also "external indicators")
File Description sheet entry 323
FILE CONDITION entry 3-23
File Description Specifications Sheet 3--1
file description scan error messages G-5
file designation 3-3
file extension scan error messages GC-10
file extension/line counter genération error messages C-26
FILE FORMAT entry 3-10
filenane
cross—reference listing 2-12
tfrom" filename (Extension sheet) 4-12
Input sheet entry 6-13 '
length 3-7
Line Counter sheet entry 5-3
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filename (cont“d)
Output sheet entry 8-7
pre—execution time table and array filenames 3-8
Bto" filename (Extension sheet) 4-13
valid RPC II filename (definition) 3-7
FILENAME entry
File Description sheet 3=7
Input sheet 6-13
Line Counter sheet 5-3
Output sheet 8-7
file organization 3-5,3-13
FILE ORGANIZATION ENTRY  3=14
file processing (see "processing methods")
file translation
Control Card entry (col. 43) 2-10
definition 2-10
format of table records 2-11
placement of table in source deck 1-7
specifications 2-10
FILE TRANSLATION entry 2-10
file types 3-2 '
(see also "file")
first page (1P) indicator
(see also "1P indicator"; "i.dicaturs, fi.st page")
assignment on Output sheet &=14
forms positioning 2-9
general information 7-16
restriction with record types 8-14
summary tables B-2,B-3
Tixed-length format 3-11
floating dollar sign
in edited fields &-5
with edit code &-22
tlowchart, RPG II program logic
detailed A-1

ﬁen ral 1-=2

FORCE ?force) operation code 7-23
comparison with READ operation code 7-24

format

19

alternating (see Y"related tables and arrays"; "arrays"; "tables")

date field 8&8-5
error message G0-1
save area with EXIT operation 7-27
stored data 3-11
formatting edit words &-22
FORM LENGTH (FL) OR CHANNEL NO. entry 5-4
FORMS POSITIONING entry 2-9
form type (see "type of form®)
"FROM" FILENAME entry 4-12
full table or array
definition 4-4
number of entries per table or array
(Extension sheet) 4-15
function of RPG II 11
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general object grogram logic 1-11
generation of object program (see "compilation")
glossary (definition of terms) C-1
GOTO (go to) operation code T-16

(see also "TAG")

use with subroutines in calculatjons  T-16
group operations (see “"total operations")

HALF-ADJUST entry T7-36
halt indicators (HO-H9)
(see also "indicators")
assigning on Input sheet 617
Calculation sheet uses
operation indicators T-33
resulting indicators 7-3¢
field indicator (Input sheet) 6-32
field record relation 6-29
83neral description 7-14
tput sheet use 8-13
record identifying indicator 6-17
summary tables B-2,B—§
header card (Control Card) 2-1
spread cards 6-2
header card scan error messages G-3
heading (H) output records 2
HIGH-LEVEL DIRECTORY SIZE entry 3-22
housekeeping tasks 1-11
HO-FS (see "halt indicators"; "indicators")

identification
of programs (see "program identification entries")
of record types 6-19
IGNORE ARITHMETIC OVERFILOW entry 2-13
index
array 4-2
(see also "indexed file")
as field name 7-20
File Description entry 3-21
in searching 7-20
definition 3~
INDEX BUFFER SIZFE entry 321
indexed file .
addition of records 3-22,7-26
ADDROUT processing 3-14
contents 5
file addition entry 3-22
general information 3-5
key 3-5,3-13
key field starting location 3-16
loading 3-5
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indexed file (cont“d)
processing 3-13,3-14,7-25
random processing 3~59
searching 7-20 .
track addresses 3-19
INDICATOR entry
Calculation sheet 7-3
Output sheet 8-14
indicator cross-reference list 2-12
indicators -
(see also "DEBUG operation code"; individual indicators)
blank condition 6-33 ‘
Calculation sheet
AND relationship of indicators 7-32
control level (cols. 7-8) T-31
operation indicators (cols. 9-17) 7-33
resulting indicators 7=39
summary tables B-2,B-3
field indicator 6-32
Output sheet 8-13
sumnary tables B-2,B-3
control level (L1-L9)
assigning on Input sheet 6-27
Calculation sheet entries 7-31
field indicator 6-32,7-15
field record relation 6-31
turning on or off 7-15
cross-reference listing of 2-12
end-of-job (LR}
(see“also "last record indicator")
Calculation sheet use 7-31
field indicator 6-32
input sheet use 6-15,6-32
operation indicator 7-33
Output sheet use 8-14
sumnary tables B-2,B-3
total output operations 1-13
external (U1-U8)
assigning on File Description sheet 3-23
Calculation sheet entry 7-25
conditioning indicators T-15
field indicator 6-32,7-14
field record relation 6~30,7-15
genersl description T-15
operation indicator 7-15,7-33
Output entries 8-14
summary tables B-2,B-3
with demand file 7-25
field (01-99)
assigning on Input sheet 6-32,7-14
Calculation sheet uses 7-40

21
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indicators (continued)

%gneral description 6-32
tput sheet uses &-14
summary tables B-2,B-3
turned on or off before GOTO 7-17
field record relstion 6-29,7-14
file conditioning (U1-U8) (see "external indicators")
File Description sheet
file conditioning 3-23
overflow indicators 3-15
first page (1P)
assigning on Output sheet 8-13
field indicator 6-32,7-16
operation indicator 7-16,7-34
Output sheet use 8-14
restriction with outggt fields &-14
summary tables B-2,B-3
general description 7-14
halt (HO-H9)
assigning on Input sheet 6-15,6-29,6-32
Calculation sheet use 7-33,7-39
controlling error conditions 6-33
detail output operations 7-13
field indicator 6-32
field record relation 6-30,6~31
general description 7-14
operation irdicator 7-33
Output sheet use 8-14
summary tables B-2,B-3
Input sheet
control level 6-27
field indicator 6-32
field recard relation 6-29
record indicator 6-15
summary tables B-2,B-3
last record (see "indicator, end—of-job"; "last record
indicator®)
level zero (I0)
assigning on Calculation sheet 7-31
operation indicator 7-33
Output sheet use 8-14
sumnary tables B-2,B-3
matching record (MR)
(see also "multifile processing"; "match fields")
assigning match fields 6-28
Calculation sheet uses 7-33,7-39
field indicator 6-32
field record relation 6-30
general information 7--30
operation indicator 7-33
Output sheet uses 8-14
summary tables B-2,B-3
turned on or off before GOTO 7T-17

22
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indicators (continued)
minus condition 6~33
nuneric 7-14
operation 7-14,7-33
output 8&-14
AND and OR lines 8-8
as field name 8-15
overflow indicators 8-13
to condition output fields 7-14
overflow (0A-OG,0V)
(see also "overflow indicator")
assigning on File Description sheet 3-15
Calculation sheet entries T7-33,7-39
conditioning 7-15
fetching the overflow routine 8-%2,8-10
field indicator 6-32,7-14
general information &-2
Line Counter specifications 5-4
operation indicator 7-14,7-3%4
Output sheet entry 8-14
restriction with exception lines 7-23,8-2
result indicator 7-14
summary tables B-2,B-3
turning on or off 7-14
with GOTO 7-17
plus condition 6-32
record identifying (01-99)
usSsigning on Input sheet 6-15
field indicator 6-32
field record relation 6-29
Input sheet use 7T-14
Output sheet use 8-14
summary tables B-2,B-3
with GOTO 7-17 :
referencing in EXIT and RLABL operations 7-27
resulting (01-99)
Calculation sheet entries 7-14,7-33
field indicator 6-32
operation indicator 7-33
Cutput sheet use 8-14
summary tables B-2,B-3
use with CHAIN operation code 7-25,7-39
use with GOTO operation code T-17
use with IOKUP operation code 7-18,7-39
use with READ operation code 7-24,7-39
use with TESTE operation code 7~1§,7—39
setting (SETON; SETOF) 7-13
summar% tables P-2,B=3
with GOTO operation T-17
with RPG II label éRLABL) operation T=27
with test bit (TESTB) operation 7-12,7-39
valid indicators (table) B-2 .
zero or blank condition 6-33
indicator setting operations 7-13
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indicators specified with RLABL 7-27
input file 3-2

conditioning 3-23

end-of-file code 3-9

file condition entry 3-23

look-ahead fields 6-2

match fields 6-28

sequence entry

File Description sheet 3-10
Extension sheet 4-17

special device support 3-19

standard device assignment 3-18

substitute device assignment 3-12,3-19

"to" filename entry 4-13
input operations in object program operating cycle 1-11
input /output device (see "device")
input /output, programmed control of 7-23
input’ specification scan error messages G-14
Input Specifications sheet 6~1
irserting new records (see "adding records to a file")
integer digits in arithmetic operations 7-3
internal character (file translation) 2-10
INVERTED PRINT entry 2-4
inverted print option 2-4,8-5
item

editing array items 4-10

number of items on each record entry 4-14

numeric format 4-16

processing 4-9

referencing via calculation specifications 4-8
iterated fields &8-4

JCL (see "Control Language Statements")

K (1,024 bytes of main storage) 1-10,2-3
key 35
(see also "indexed files"; "record address files"; "record key")
random processing by 3-12,3-13
sequential processing by (indexed file) 3-13,7-25
keyboard (see "consoleE§
key field 3-5
definition 3*-5
length (File Description cols. 29-30) 3-13
starting location (File Description cols. 35-38) 3=16

labels 3-21
last record indicator
(see also "indicator, end—of-job")
Calculation sheet use 7-25
Output sheet use 8-14
record identifying indicator (Input sheet) 6-15
summary tables P-2,B-3
with tables and arrays 4-9
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leading zero suppression (see "zero suppression")
length of
array name 4-2
block (see "block length")
date fieid 8-17
edit word 8-22
field
arithmetic operations 7-3
compare operations 7-10
field name T
filename 3-7
form (number of lines per page) 5-4
item 4-15
key field (File Description cols. 29-30) 3-13
numeric literals 7-=2

record address field (File Description cols. 29-30) 3-13

record (File Description cols. 24-27) 311
result field (Calculations cols. 49-£1) 7=3€
table 7-19
LENGTH OF BLOCK entry 3-11
LENGTH OF ITEM entry 4-15 '
LENGTH OF KEY FIELD OR RECORD ADDRFSS FIELD entry 3-13
LENGTH OF RECORD entry 3-
(see alsd "record {ength")
level, control (see "control level")
level zero indicator (see "indicator, level zero")
library, object 2-3
limits processing 3-13,7-25
(see also "indexed file"; "record address file")
Line Counter Specifications Sheet 5-1
carriage control type specification 2-12
LINE NO. entry 5-5
line number
coding lines 2-2
lines available entry 5-3
number of lines per page 5-1,5-3
overflow line 5-1 ‘
LINE NUMBER entry
Calculation sheet 7-30
Control Card sheet 2-2
Extension sheet 4-11
File Description sheet 3-7
Input sheet 6-12
Line Counter sheet 5-2
Output sheet 8~7
line, overflow 8-3
LINES AVAILABLE OR LINE NO. entry 5-3
1line—-to-channel number relation 5-6
linkage '
normal 7-27, E~1
of special files E-2
linkage editor
CLS specifications 3
description 1-10

25
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list of messages by overlay number G-1
literal (Calculations sheet) 6-2
(see also "constant")
examples 6-2
specifying bits 7-11
used as index for arrays 7T-20
loading
arrays 4-3,4-5,4-6
considerations 4-3
direct files 3-12,7-26
indexed files 3-5
tables 4-3,4-5,4-6
load module 1-10
location of field (Input sheet entry) 6-23
logic of RPG II object program
detailed A-1
general 1-11
LOXKUP (lookup) operation code 7-18
assigning indicators T7-18
referencing found table items 4~-9,7-20
resulting indicators with 7-18
searching started at a particular array item 4-2,7-20
with an array 4-2,4-8,7-20
with one table 4-2,4-9,6-16,7-1°
with two tables 4-9,6-1€,7-19
look-2head fields 6-2,6-17
example 6-18
Input sheet entries 6-17
specifications 6-17
with primary and secondary files 6-2
lookup operation (see "ILOKUP*) 7-1€
IR (last record) indicator
see also "last record indicator”; "end-of-job indicator®)
Calculation sheet use 7-32,7-33,7-3°
Output sheet use 8-13 :
rocord identifying indicator (Input sheet) 6-16
summary tables B-2,B-3
total output operations 1-13,7-13
10 glevel zero) indicator
see also "indicatorrs, level zero")
assigning on Calculation sheet 7-32,7-33,7-39
Output sheet use 8-13
summary tables B-2,B-3
11-19 (control level) indicators
(see also "control level indicators"; "jndicators, control level")
as field record relation 6-29
assigning on Input sheet 6~C,6-27
Calculation sheet use 7-13
Qutput sheet use 8-13
record identifying indicator 6-16
resulting indicators (Calculations sheet) 7-39
summary tables B-2,B-3
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machine
code 2-11,6-3
configuration 1-10
requirements 1--10
machine language program 1-3
main storage (memory :
amount required for decimal representation in the computer 6-5
storage needed to execute (Control Card entry) 2-3
match fields 6-10
(see also "multifile processing")
assigning (rules) 6-28
end-of-file code 3-9
examgle 6-29
field record relation 6-30
Input sheet entry 6-27
used for miltifile Erocessing_ 6~10
used for sequence checking 27
sequence checking 3-10,6-27
sequence entry (file description) 310
MATCH FIELDS entry 6-27
matching level identifier £M1—M9) 6-11
matching record indicator (MR) 6-11
(see also "indicators")
as field record relation 6-31
assigning match fields 6-28
Calculations sheet entry 7--33,7-39
detail calculations 1-13
Output sheet entry 8&8-13
when turned on 6€6-10,6~11
matching records 6-10
(see also "match fields"; "matching record indicator";
"end of file")
end-of-file code 3-10
Memorex devices 3-18,3-19
memory required for packed decimal representation 6-5
method (mode) of processing (?ile Description entry) 312
MHHZO (move high to high zone) operation code 7-9
MHLZO (move high to low zone) operation code 7-9
MINUS entry
minus sign (see "sign")
MLHZO gmove low to high zone) operation code 7-10
MLLZO (move low to low zone) operation code 7-S
mode of operation (see "compiler, design")
mode of processing 12
(see also “processing mode")
modifying contents of tables and arrays 4-8
module, %oad 1-10
MOVEL (move left) operation code T7-7
summary table B-6
MOVE (move) operation code 7-7
summary table B-6
move operations T-6
sign process sgecification 2-8
move remainder (MVR) operation 7-5
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move zone operations T7-9
MR 2matching record indicator)
see also "indicators"; "matching record indicator")
field record relation 6-29
summary tables B-2,B-3
use with match fields 6-28
multifile processing 6-10
(see also "end of file"; "matching record indicator")
end-of-file code 3-9
file designation entry 3-9
general discussion 6-10
match fields 6-10
assigning match fields (rules) 6-27
Input sheet entry 6-27
selection of records (input) 6-10
with FQRCE operation 7-23
MULT (mul ipI%) operation code 7T-5
summary table B-6
multiply (MULT) operation code 7-=5
MVR (move remainder) operation code 7-5
(see also "DIV operation code") ‘
M1-M9 entry (match fields) 6-27

N (not) (see "NOT entries"; “NOT ON entry")

name
array (Extension sheet entry) 4-2
field 6-7

Calculation sheet entry 7-34
Ingut sheet entry 6-25
Output sheet entry 8-15
program (see “"program identification entry")
result field 7-38
subroutine T7-27
table (Extension sheet entry) 4~-2
table or array name entry 14
negative balance (CR) (see "edit word")
negative numbers 6-22

(see also "packed or binary field"; ncharacter structure")

formation in punched card 6-22
packed decin format 6-4
packed decimal representation in the computer 6-5
unpacked decimal format 6-3
non-standard labels 3-21
no overflow processing 8-2
normal collating sequence 2-5
NOT entries 620
NOT ON entries
Calculation sheet 7-33
Output sheet 313
NUMBER entry 6-14
nunbering lines on coding sheets 2-2

28



INDEX PAGF 29

numbering report es (PAGE special word)
Inp&%gshegt en%?? 6-26 P
Output sheet entry 8-16
restarting numbering sequence 6-27
number (Input sheet col. 17) 6-14
number, negative (see "negative number")
number
of entries per record (Extension sheet) 4-14
of entries per table or array (Extension sheet) 4-1%
of replaceable characters in an edit word 8-22
NUMBER OF ITEMS IN TABLE OR ARRAY entry 4-15
NUMBER OF ITEMS ON EACH RECORD ent 4-14
numeric characters (see "character"
numeric field
conversion 6-3,€6-26,7-6
date fields 8-5
format 6-3
binary 6-6
packed decimal 6-4
unpacked decimal 63
length (see "length")
literals 7-2
natch fields 6-28
moving 7-6
CR relationship 6-14,6-25
PAGE fields 8-16
sign 6-3
numeric field (continued)
sign process specification 2-8
testing 6-32
with edit words 8-22
numeric indicators T--14
numeric literals 7-2
Calculation sheet uses 7-2
example 7-2
inverted print specifications 2-4
maximum length 9—2
numeric table or array 4-15

0A~0G, OV (overflow indicators)
(see also "overflow"; “"overflow indicators"; "indicator, overflow'
assigning on File Description sheet 3-15
Calculation sheet use 7-33,7-39
Output sheet use 8-13
when turned on 5-4

object library 2-3

object module 1-10

OBJECT OUTPUT entry 2-3

object program
(see also "RPG II system description)
code-~-formatter ghase of compiler 1-9
description 1-11
disposition from object library 2-3
execution 1-11
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object program (continued)
eneration (see "compilation")
“dentification (see "program identification entry")
listing 1-10
logic
detailed A-1
general 1-11
output &1
preparation for execution 1-10
size 1-10
storage 1-10,2-3
operating mode (see "compiler design™)
operation
arithmetic 7-3
Calculation sheet entry 7-35
detail 1-11
summary tables PB-6
with individual array items 4-8
operational environment H-1
operation codes T-3
(see alsc "ogeration"; individual operation codes)
arithmetic -3
ADD éadd) -4
DIV (divide) g~5
MULT (multiply) 7-5
MVR (move remainder) 7-5
SQRT . (square root) 7-5
SUB (subtract) 74
XFOOT (crossfoot) z-é
7Z-ADD (zero and add) 7T-4
7~-SUB (zero and subtract) 7-4
binary field operations 7-11
BITOF (set bit off) 7-12
BITON (set bit on) 7-11
TESTB (test bit) 7-12
branching operations 7T-16
GOTO (go to) T7-16
TAG (tag) T-17
compare and testing operations 7-10
COMP (compare) 7-10
TESTZ (test zone) T-11
debug operation T-28
DEBUG (debug) 7-28
external linkage operations 7-26

EXIT 7-27
RLABL 7-=27
ULABL 7-2%

lookup operation 7-18
LOKUP (lookup) T-18

move operations 7-6
MOVE (move) 7-7
MOVEL (move left) 7-=7
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operation codes (continued)
move zone operations 7-9
MHHZO (move high to high zone) 7-9
MHLZO (move high to low zone) 7-9
MLHZO (move low to high zone) 7-10
MILZO {move low to low zone) 7-9
programmed control of input and output 7-23
CHAIN (chain) 7-25
DSPLY (display) T7-24
EXCPT (exception) 7-23
FORCE (force) 7-23
READ (read) 7-24
setting indicators 7-13
SETOF (set off) T7-13
SETON (set on) 7-13
subroutine operations 7-21
BEGSR (begin subroutine) 7-22
ENDSR (end sutroutine) 7-22
EXSR (execute subroutine) 7=22
summary table B-6
OPERATION entry 7-35
OPERATION INDICATORS entries 7-32
ogerator responses to error conditions H-1
OPTION entry 6-15
ogtion (Input sheet col. 18) 6-15
OR entry 8
CR relationship
(see also "AN and OR lines"; "AND and OR lines")
Calculation sheet 7-32
Input sheet
example 6-25
fields in OR relationship 6-25
field name 6-25
field record relation 6-30
number 6-14
option 6~15
record codes 6-20
record indicators 6-22
stacker select 6-22
Output sheet :
output indicators 8-13
stacker/overflow 8-10
stacker selection 6-22,8-10
output ,
definition &-1
detail &-2
exception 8-2
heading 8-2
table and array 4-9
total 1-13
output device (see "device")
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output fields :
entering fields on specifications sheet 8-15
field name entry 8-15
repeating (*PLACE) 8-16
output file
conditioning 3-23
definition 3-2
extension code 3-16
file condition entry 3-23
sequence entry (file description) 3-10
special device support 31
standard device assignment 3-18
substitute device assignment 3-18,3-19
table or array 4-9
"to" filename entry 4-13
Output-Format Specifications Sheet 8-1
output generator error messages G-30
output indicators (Output sheet entry) 8-13
AND and OR lines 8-8 '
restarting page numbering 8-16
total output operation 1--13
QUTPUT INDICATORS entries &-13
output specifications scan error messages G-22
overflow
arithmetic 2-13
assigning overflow line 8-3
automatic 5-5
fetching 8-3,83-10
general considerations 3--15,5-4
normal processing 8-3
printer file &8-S
printing (with EXCPT operation) 3-15
routine 8-3
spacing and skippi 3=15,5-5,8-3
sggps gone aitegpoﬁgrflow ’5—4?
use 5-4
with SETON and SETOF 3-15
overflow indicator
(see also "overflow")
assigning on File Description sheet 3-15
Calculation sheet use 7T-33,7=39
general description T-14
in spacing 8-10
Output sheet use 3-15,8-2,8-10
summary tables B-2,B-§
when turned on 5-4,7-17
with EXCPT operation code 3-15,8-2
with GOTO T-17
with SETON and SETOF 3-15
overflow line
chammel assignment 5-6
description 5-4
OVERFLOW LINE (OL) OR CHANNEL NO. entry 5-5
OVERFLOW LINE NO. OR LINE NO. entry 5-4

PAGF
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overlay error messages (see Yerror messages")

packed decimal coding 6-5
packed decimal format 6-4
(see also "packed or binary fields")
packed decimal representation 6-5
PACKED OR BINARY FIELD entry 8-21
Extension sheet 4-16
Input sheet 623
Output sheet 8-21
packed or binary fields
(see also "fields"; "binary format"; "packed decimal format";
"unpacked decimal format')
Extension sheet entry 4-16
Input sheet entry 6-23
Output sheet entry 8&-21
page count in farms positioning 2-9
gﬁ ? ﬁ%ﬁ%%R(seg "PAGE NUMBER entry"; "specisl words")
2 entry
Calculations sheet 7-30
Control Card sheet 2-2
Extension sheet 4-11
File Description sheet 3-6
Input sheet 611
Line Counter sheet 5-2
Output sheet 8-6
page numbering 8-4
“restarting for output 6-27,8-16
specifications sheets 2-2
PAGE, PAGE1, PACE2 8-4,8-16
(see also "page numbering”; "special words")
field names on Input sheet 6-26
parameters
CLS //PAR card F¥-2
SPECTIAL file E-2
phases of the compiler 1-9
*PLACE special word (see "*" on first peage of index)
PLUS entry 6-32 '
PORTION entries 621
POSITION entries 6-20
positioning printer forms 2-9
positive number 6-22
formation in punched card 6-22
packed deci format 6-4
packed decimal representation in the computer 6-5
unpacked decimal format 6--4 .
pre—execution time tables and arrays
definition 3-4,4~3
format 4-6
"from" filename entry 4-12
loading 4-3,4--6
sequence 4-17
specifications 4-10
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primary file
(see also "multifile processing"; "match fields")
conditioning 33
end-cof-file code 3~9
file condition entry 3-23
file designation entry 3-3
processing 3-12,3-13,6~10
special device suppor% =19
standard device assignment 3-18
substitute device ass%snment 3--18,3-19
printable characters 6-
print chart coding form 1-14
printer
(see also "carriage control tape"; "console")
assignment 318,319
block length D-1
device names 3-17
file (see “print file"; "output file")
forms alignment 2-9
print file
(see also "output file")
extension code 32-16
line counter specifications 5-1
page numbering &-4
print lines, number on e or form 5-1,5-3
processing methods 3-1
(see also individual file types; individual processing methods)
consecutive 3-12,3%-13,7-25
direct file load 3-12,7-26
multifile (see "multifile processing")
output records &-2
overflow &3
random by ADDROUT file 3--13
random by key 313
random by relative record number 3-13
sequential by key 3-13,7-25
sequential within limits 3-13,7-25
PROCESSING MODE entry 3-12
rogramn
P ggﬁpilation (see “"compiler")
cycle (see "RPG II System description operating cycle")
indicators (summary tablesg B-2,B~3
logic (see “program logic"
name (see “program identification entry")
object Esee nobject program"
source (see "source program!
PROGRAM IDENTIFICATION entry
Calculation sheet 7—41
Control Card sheet 2-14
Fxtension sheet 4-18
File Description sheet 323
Input sheet 6--34
ILine Counter sheet 5-7
Output sheet 8-24
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program logic
see also "RPG II System description")
detailed A-1
general 1-11
progiammed control of input and output 7-23
punc
(see also "device")
assignment 3-18,3-19
punching on cards 6-3,6~21,8-21

RA file (see "record address file")
random processing 3-12,3-13
(see also "processing methods")
index files 3-22
relative record number 3-13%
READ (read) operation code 7-24
(see also "demand file")
assignment 3-18,3-10
device assignment 3-18,3-19 ‘
record addition to files (see "adding records to files")
record address file 3-4
(see also "ADDROUT file")
conditioning 3-23
definition 3-4
end—-of-file code 3-9
extension code (File Description col. 39) 3-16
Ixtension sheet entries 4-12,4-13
file condition entry 3-23
"from" filename entry 4-12
processing >-13
record address field 313
record address type (File Description col. 31) 3-14
standard device assignment 3-18
special device support 3-19
substitute device assignment 3-18,3-19
"to" filename entry 4-13 |
record address type 3-14
(see also "record type")
RECORD ADDRESS TYPE entry 314
record code 6-19
RECORD CODE CHARACTERS entry 6-19
record description entries 8-1
definition 8-1
record identifying indicators 6-2
(see also "indicators")
AND and OR lines 6—55 .
assigni on Input sheet -1
usedg?gggfield gecord relatiogs 6-2°
‘record indicator 6-1
see also “indicators*; “match fields")
general discussion 6-16
RECORD INDICATOR entry 6-15
record key 3-5,3-13
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record length 3-11
(see also "length")
variable-length records 3-11
record relation (see "field record relation")
record selection (input)
in multifile processing 6-10
with FORCE operation code 7-23
record type :
(see also "record address type") .
coding for identical types (example) 6-26
field indicators 6-32
field record relation 6-30
fields 6-7
identification 6-19
match fields 6-28
OR relationship 6-25,8-C
output records 8-2,8-8
processing 6—2,6—1§
sequence checking 6-13
reference tables B-1
referencing
array items via calculations 4-€
arrays 4-2,4-8
table items via calculations 7-20
tables 4-9
register usage with EXIT 7-27
related tables and arrays 4-10,4-14
(see also "tables"; 'arrays"s
relating report lines to chamnel nurbers 5-5
relative files
definition 35
file addition entry 3-22
loading 314
processing *-1%,3-14
relative record number
(see also "CHAIN operation code"; "relative files")
binary 3-4
definition -5
random processing by 3=13
with direct files 7-26
remainder (see "MVR operation code")
repeatin
opera%ions (see "GOTO and TAGC")
output fields (*PLACE) 8-4
output lines (exception output) 8-2
replaceable characters 8-6
general discussion 8-22
report dates 8-5
generation 1-13 _
line—to-channel number relation -5
resetting fields to blanks or zeros 8-20
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result field
arithmetic operations 7-3
debug operation 7-28
move operations T-6
sign process specification 2-8
UDATE, UMONTH, UDAY, UYEAR use 7-27
using table or array name 4-8,7-20
RESULT FIELD entry 7-37
RESULT FIELD LENGTH entry 7-38
resulting indicators
Calculation sheet entry 7-39
general discussion 7-39
with CHAIN 7-25,7-39
with LOKUP 7-15,7=39
with READ 7-24,7-39
with TESTB 7-12,7-39
RESULTING INDICATORS entry 7-39
RLABL operation 7-27
rounding numbers in result field (half-adjusting)
RPG II label (RLABL) operation code 7-27
RPG II System description
analysis stage
coding specifications sheets 1-5
definition 1-3
organizing job requirements 1-5
punching the source program deck 1-6
steps in processing flow
definition of steps 1-3
detailed description 1-5
illustration 1-2
applications 1--1
bit combinations 2-8
compilation stage

definition 1-3
error correction 1-10
initiating compilation 1-10

minimum machine configuration 1-10

object program storage 1-9

source program compilation 1-9

steps in processing flow
definition of st -3
detailed description 1-9
illustration 1=2

time requirement 1-10

definition -1

execution stage

definition 1-3

object program execution 1-11

program logic segments 1-11

report generation 1-13

steps in processing flow
definition of steps 1-4
detailed description 1-4
illustration -2

-39
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RPG II System description (continued)

operating cycle
alteration for 1/0 operations 7-23
description 1-11
illustration 1-12

operating steps 1-3

overview 1-1

program logic 1-11

purpose 1-1

save area format with EXIT 7-27
searching
(see also "IOKUP operation code")
single table searching 7-19
with two tables involved 7-19
search word (see "LOKUP operation code")
secondary file
(see also "multifile processing"; "match fields")
conditioning 3-23
end-of-file code 3-9
file condition entry 3-23
file designation entry 33
processing 3*12,3-13,6-10
special device support 3-19
standard device assignment 3-18
substitute device assignment 3-1%2,3-19
selection of records on input 6-10
(see also "multifile processing")
sequence ,
(see also "sequence checking")
assigning numbers 6-14
collating (see "collating sequence")
error 6-15 ,
Extension sheet entry 4-17
File Description sheet entry 3-10
Input sheet entry 1
record type 6-14
source sequence checking 2-13
sequence checking
collating sequence 2-5
compare operations 7-10
control card entry 2-13
File Description sheet entry 3-10
input records 6-13
LOKUP operation 7-19
using match figi?z (M1-Mg) 6-28
sequenced ou ’
SE%UENCE e%gryp
Extension sheet 4-17
rile Description sheet 3-10
Input sheet 6-13
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sequential file
adding records 3-22,7-26
definition 3-6
File Description chart 3-13
loading 3-14
processing 3-13,3-14,7-25
sequential giocessing
by key 13,7-25
within limits 3-13,7-25
SETOF éset off) operation code 7-13
SETON (set on) operation code 7-13
setting indicators 7-13
short table or array 4-4
sign
binary format 6-6
forcing 2-8 _
in edited fields 8-5,8-23
minus 8&-5,8-23
move left operation T7-7
move operation T-=7
‘negative fields &-5
numeric field 6-3%,8-15
numeric literals 7-2
packed decimal format 6-4
sign process specification 2-9
ungacked decimal format 6-3
valid signs 2-8
SIGN PROCESS entry 2-8
size -
high-level directory 3-22
index buffer  3-21
SKIP entry _8-12
skipping calculations using GOTO 7-16
skipping operations
%see "branching operations")
skip specification
automatic skipping to top of forms &3
carriage control tape 2-14,8-10
Output sheet entry 8&8-12
with space specification 8-12
source deck
card arrangement 1-6
contents 1-4
control card 2-1
creation 1-1, 1-6
illustration 1--7
in analysis stage 1-4
in compilation stage 1-4
initiating the compilation process 1-10
translation to machine instructions 1-3
source program
compilation 1-9
creation 1-1,1-6
ending record 2-6
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source program (continued)

error correction 1-10

size 1-10
SOURCE SEQUENCE CHECK entry 2-13
SPACE entry 8-10
spacing

automatic 2-13

line counter specifications 5-1

line sgggi 8-10
special characters definition C-1

in edited fields &-5
SPECIAL (device entry) 3-19
special device support 3-18
special file 3-20
special file linkage E-2
special file parameter list E-2
special words

(see also individual words)

Input sheet use 6-26

Output sheet use 8-16

PAGE, PAGE1, PAGE2 &-16

*PLACE 8-16

UDATF, UDAY, UMONTH, UYEAR &-17
specifications

Calculation 7-30

Control Card 2-1

Extension 4-11

File Description 3-6

reneral description and ordering of 1-5

nput 6~11

Line Counter 5-2

O:.tput-Format 8-6
specifications sheet

arrangement 2-2

definition 1-5

functions 1-6
split control fields 6-8

format 6-9

used with field record relation 6-3C
spread cards 6-2

example 6-19

specification 6-18

trailer records 6-2
SQRT (square root) operation code 7T--5

negative square root halt 7-6
SR (see "subroutines")
STACKER/OVERFLOW entry 8-9
standard device assignment (table) 3-1F
standard form length (printer) 5-4

device entry 3%-17
standard system linkage E-1
storage allocation 2-3,D-1
STORAGF NFFDED TO EXECUTE entry 2-3
stored-data format 3-11

PAGF
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structure of characters 6-3
(see also "collating sequence"; "character”)
SUB (subtract) operation code -4
subroutine linkage FE-1
subroutine operations 7-21
subroutines in calculations 7-21,7-32
control level entry (SR) 7-31
EXIT with sulroutines 7-27
GOTO with subroutines 7-22
operation codes T-22
RLABL with subroutines 7-27
ULABL with subroutines %7-28
sumn tables
collating sequence B-1
disc file record retrieval methods 313
edit code functions 8-19
edit codes B-8
edit code table from Output sheet 8-17
indicator specifications B-2
inverted print 2-4
standard device sssignment 3-18
substitute device assignment 3-19
valid indicators B-2
valid operation codes B-6
substitute device assignment 3-18
suppressing leading zero (see "zero suppression")
SUPPRESE SKIP TO CHANNEL 1 entry 2-12
syntax phase of compiler 1-9
sggtem Einkage E—?p

TABLE entries 4-4
table files
(see also "array files")
extension code 3-16
special device support 3-19
standard device assignment 3-18
substitute device assignment 3-18,3-19
TABLE LOOKUP entry 2-7
TABLE OR ARRAY NAMF entry 4-14
tables

(see also "arrays"; "LOKUP operation"; "related tables and

arrays"; "item"
adding entries to a short table 4-4
adding items to a table or array 4-€
alphanumeric entries 4-4
alternating format 4-5,4-14
alternating tables 4-10
building (see "loading")
changing 4-3,4-5,4-8
compilation 4-5
compile time 3-5,4-3,4-6
creating input records 4-4
decimal positio 47,417
defining tables (Extension sheet) 4-10
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tables (continued)
definition 4-1
definitions of terms C-1
editing 4-10
end of table 4-5,4-10
entry 4-4,4-5
Extension specifications 4-~10
file designation entry 3-9
format 4-1,4-5
full table l(defirition) 4-4
eneral discussion 4-1
identifier 4--2
input record 4-4
item 4-1
entries in input records 4~4
. format 4-1,4-4
index 4-2
searching for 4-2
(see also "LOKUP operation code")
length of entry 4-4
length of table 7-1°
loading 4-5
compilation time 4-3,4-5
considerations 4-3
placement in source deck 1-6
ﬁre-execution time 4-3,4-6,4-12
LOKUP (see "LOKUP operation code")
maximum descriptions per program 4-1
modifying the contents 4-8
adding entries to a short table 4-4
name 4-2
alternating tables 4-14
as field name 4-10
as operand 4-2
as result field 4-8
rxtension sheet 4-14
File Descrigﬁion sheet 3-7
rules for 2
number of entries per table 4-15
numeric entries 4-4
output 4—9,4—20
ormatting (see "EXCPT operation")
on one record 4-10
via Extension sheet 4-9
via Output sheet 4-9,4-10
packed or binary format 4-6,4-15
pre-execution time 3-4,4-3,4-6
recording talble data (rules) 4-4
referencing tables 4-9
?see also "ILOKUP operation")
via calculations 4-8
related tables 4-4
alternating format 4-5,4-14
definition 4-4
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tables (continued)
length of entry specification 4-15
naming 4-14 :
searching 7-19
(see also "LOKUP" operation code")
resetting table items to zeros or blanks 8-20
searching tables (see "LOKUP operation”)
sequence (Extension sheet entry) 4-17
sequence of definition 4-11
short tables (definition) 4-4
types 4-3
compile time 4-3
execution time 4-3
full 4-4
pre—execution time 4-3
s€lated 4-4
short 4-4
XFOOT (see "XFOOT operation code")
tables, reference (see "summary tables")
TAG (tag) operation code 7-17
tape device assignment 3-18,3-19
TAPE LABELS entry 3-21
TAPE REWIND entry 3-22
TESTB (test bit) operation code 7-12
use of resulting indicators 7-12
testing and compare operations 7-10
testing fields (see "field indicators")
testing result of calculations (see "resulting indicators")
TESTZ (test zone) operation code 7-11
nTO" FILENAME entry (Extension sheet) 4-13
total
calculations 7-16,7-32
operations (calculations; output) 1-13,7-32
output records &-2 ,
control level indicator with 7-32
overflow during total output 8-2,8-3
printing (control "level on input) 6-27
accumulating totals &-20
after overflow 5-4,5-5
resetting fields to zeros 8-20
time 2-13
TR entry (see "spread cards")
track address 319
trailer records (see "spread cards")
translation table coding sheet 2-5
VB OEP4TLE entr
TYPE OF FILE entry 3-8
TYPE OF FORM entry
Calculation sheet 7-31
Control Card sheet 2-2
Extension sheet 4-12
. File Description sheet 3-7
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TYPE OF FORM entry (continued)
Input sheet 6-12
Line Counter sheet 5-3
Output sheet 8-7

t of record (see "record type")
> OF RECORD entry T

types of output records 8-2

'UDATT, special word 8-5
inverted print format 2-4
UDAY special word &-5
ULABL operation codes 7-28
UMONTH special word 8-5
United Kingdom date format 8-5,8-17
unpacked decimal format 6-3
unsigned numeric literals -2
update file 3-2
(see also "multifile processing")
conditioning 3-23
look—ahead fields 6-2
match fields 6-28
special device support 319
standard device assignment 3-18
substitute device assignment 3-19,3-19
"to" filename entry 4-~12
variable-length records 3-11
user’s label (ULABL) operation 7-2¢€
UY special word Ekg
U1-U8 indicators (see "external indicators"; "indicators")

valid add records 3-22
valid indicators (summary table) B-2
valid RPG II name (definition) 3~7

XFOOT (crossfoot) operation code 7-6
with table items 4-9

z (zone) (see "record identification codes")
Z~ADD (zero and add) operation code T-4
Z-SUB (zero and subtract) operation code 7-4
zero balance
effect of edit code 8-22
effect of inverted print . 2-4
zeroing fields
blank after 8-20
subtract operation 7-4
ZERO OR BLANK entry 6-33
zZero suppression S
effect of inverted print 2-4
leading zero suppression 8-5
relation to edit word or edit code 8-22
zZone€
(see also "character structure"; "PORTION entries")
bits 6-4 ' .

44



INDEX ~ PAGF 45

zone (continued)
bytes
character oup1n§ by equal zone 6-21,6-22
move opera -7
move zone operations 7—
test zone operation 7-11
unpacked decimal format 6~3,6-5
zone punch 6~3.

01-99 indicators
(see also "indicators"; "mumeric indicators")
Calculation sheet uses 7-=33,7-39
effect of SETON and SETOF T7-13
general description of use 6-16
Input sheet uses 6-16
field indicators 6-32
field record relation 6--29
record identifying indicator 6-1€
Output sheet use 8-13

1P §f1rst page) indicator
see also "indicators"; "first pape indicator")

as output indicator 813
restriction with output fields -14
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