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This manual precedes initial release publications and 
therefore may undergo substantial revision. 
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This manual serves as an introduction to the MEMOREX RPG II 
System. It presents a general description o:f the report program 
generator ana the various specifications that compose its unique 
:programming language. 

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

Sections 2 through 8 deal with the use of RPG II#s programming 
language. Each section is devoted to one type of S:(->ecifications 
sheet and the coded information that is to be sr.ecif1ed on it. 

Appendices A through C provide a detailed flowchart o:f the 
.Memo.rex RPG II system, supplementary reference tables, and 
defin.i ticms of RPG II terminolog,y. 

Appendix D contains a formula f~or computinE 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 
Memorex publication 2200.004: Control Language Services­
Extended. 

Appendix G contait1s an explar1ation of the error message format 
and lists the error messages by the overlay in w.hich they appear. 

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

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

• A sample program and programming tips. 

• Coding examples for tables and arrays, indicator 
assign.me.nt, ·and out:r.ut features. 

Memorex brochure 2282.003, RPG II Reference Summary, provides a 
condensed version of the information found in this manual. 
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Preliminary Informa:tion; supersedes a:u pr1evious Preliminary Copy 
and Review Copy rel1eases. 
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SECTION 1. INTRODUCTION 

RPG II OVFBVIEw 

MEMOREX RIG II is a report proy,ram generator which consists of a 
unique symbolic programming language and a compiler which 
trar.tSlates that language into machine instructions. The System 
executes as an application under control of the Memorex Ope.rating 
System (MRX/OS). 

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

An RPG II application is accomplished in three job stages: 

Anal~sis 
Compilation 
Execution 

During the Analysis Stage, the programmer is involved in 
organizing his information and detern:ining the information that 
is to be generated. He decides what input data, output format, 
and calculations are necessary, and codes the information 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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In the Compilation Staee, the compiler translates the source 
program deck 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 proP3r disc 
storage areas and creates routines for such functions as 
input/output control. At the end 0£ the compilation process the 
object program that has been generated is ready .for the Linkage 
Editor to prepare it £or load module execution of the 
programmer"s instructions. 

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

This three-stage approach to report generation assists the 
programmer in concentrating o:n each individual area of activity. 
The special programming language increases source program code 
efficiency and the automatic compiler interpretation frees the 
programmer :from delving into detailed machine la,reuage logic. 
Fl.EMOREX RIG II is a versatile, easy-to-use methOd of report 
program generation. 

Anal~is of the three stages shows that each can 1:e f'urther 
subdivided into chronological steps. Figure 1-1 diagrams the 
seven opera.ting steps in the three stages and shows the easy, 
natural :flow of the entire process .from the program design (Step 
1) to the generation o:f multiple reports and the output files 
(Step 7). The steps are descril>ed in more detail below. 

STAGE ONE: ANALYSIS 

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

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

Control Card and File !2scription 
Extension and Line Counter -
Input 
CaJ.culation 
Output-Format 
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Step 3 - The data i:s transferred from the s~cifications 
sheets to :punched cards. Each line of a 
s:i;ecificat:ion sheet is punched onto one card, 
and the completed cards form the source program 
deck. 

STAGE TWO: OOMP.ILATION 

0tep 4 - Either the source program deck is placed in a 
card-reading device and read into computer 
storage, where the compiler prograrri translates 
the source prog;ra.m into the object program 
um.er control of' the .Mll10REX System; or the deck 

4 

is put in a source library and read from the library 
by the compiler. 'l'he resulting object program contains 
all the ne.chine instructions required to produce the 
output :files and reports, but must be linlredited 
before its actual execution. 

Step 5 - The programmer corrects errors and the proe;ram is 
recompi.led until all serious errors are eliminated. 
The object program is then stored on the disc as a 
relocatable object module, ready to be linkedi ted. 
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 11:iREE: EXECUTION 

Step 6 - The load inodule is read into computer storage and 
executed. Under control of the laad mcx:lule, the 
System reads and processes data from availa.ble 
input fil 1es specified by th~ programmer. 

Step 7 - The processed data is moved into the specified 
format by the load module and punched into cards, 
written on disc, printed in the form of orie or mon~ 
reports, or written to the console. 
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STAGE ONE: ANALYSIS 

As Figure 1-1 shows, the Analysis stage of the System comprises 
three steps: organizing the requirements, coding the 
specifications, and _punching the source cards. 

STEP 1 - ORGANIZING '.rHE REQUIREM.ENTS 

The first step in ~he process of generating output files or 
re1.1orts 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 perrormed to genera.te 
the remainder of the output ini'ormation. He also decides whether 
the information is to be generated on punched cards, disc, 
printed pages, or the console, arxi identii'ies the necessary 
system devices to be used. A chart showing the flow of 
information through the various calculations and decision 
functions may l:e helpful in analyzing output requirements. 

After the programmer has detE3rmined 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 
spec.i.fications sheets deal with seven distinct arEas o:f 
information, some of' which is mandatory and some of' which is 
optional. The sheets are designed to guide the programmer in 
gathering information and coding the language with a minimum o:f 
work. 

STEP 2 - CODING THE SPECIFICATIONS 

MEMOH.EX RPG II programming language is coded on five 
spec:i.fications sheets. Collectively the speci.fications sheets 
provide the programmer with :forms f'or 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 outl'ut, 
or calculations that are to be perf'ormed. Each specii'ications 
sheet listed below is discussed in detail in its own section of 
this manual. 
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The Control Card and File Descr:iption 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 outplt 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 ar.rays 
required in the job. The line 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 o:f 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 per.formed 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 aD. the 
coded specifications sheets have been converted to punched cards, 
the cards are put in order to i."'orm the source program deck 
(Figure 1-2). Since a source program does not necessarily require 
that all the speci~fications sheets be coded, those corresponding 
parts of the source deck that may optionally be included are 
indicated. 

The creation o.f the source program deck concludes Stage One of 
RPG II System generation. 



SOURCE 
PROGRAM 

DECK 
OUTPUT 

SPECIFICATIONS 

CALCULATION 
SPECIFICATIONS 

INPUT 
SPECIFICATIONS 

LINE COUNTER 
SPECIFICATIONS 

EXTENSION 
SPECIFICATIONS 

FILE 
DESCRIPTIONS 

CONTROL CARD 
SPECIFICATIONS 

FILE 

SECTION 1 PAGE 

I* 

COMPILE TIME 

TABLE OR ARRAY~ 

AL TERN.ATE 
COLLATING 
SEQUENCE 

A OPTIONAL ITEMS 

Source Program Deck. 

7 



TABLE OVERFLOW PHAS~ 

F_ILETIME" 

L-=:RAYS 

[

OURCE 
INPUT 

SYNTAX PHASE 

Fll.E TRANS­
LATION TABLES 

SECTION 1 

CRLA.BLs 
AND. 

ULABLs 

PAGE 

SOURCE 
IMAGES 

CONDENSED 
RECORD 

DESCRIPTIONS 
CODE GENERATING PHASE 

t 

Figure 1-3. 

OBJECT 
PROGRAM 

CODING FORMATTER PHASE 

CROSS-REFERENCE PHASE 

CROSS­
REFERENCE 

LIST 

ERROR 
MESSAGES 

SOURCE 
MEMORY 

MAP 

RPG II Compiler :Structure. 

8 



STAGE TWO: COMPILATION 

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

The Compilation Stage of the report generator is divided into two 
steps: compiling the source program, and linkeditinp the 
translated program for executior1 as a load n1odule. 

STEP 4 - COMPILING THE SOURGE PEOGRAM 

The RPG II compiler contains approximately 25,00C instructions 
plus object time subroutines, data rn.nagement routines, tables, 
and buffers. The compiler is desiened for batch processine, and 
uses a two-pass mode of operat.ion: scar1, and code eeneration. It 
consists of one resident module, which is the executive routine; 
and four main pbases with fifteen overlays. 

To umerstand the way the compiler works, the six divisions 
within the compiler must be examined. l'he executive routine 
contains the input/outp..lt inter£aces, table lookup routines, and 
other common subroutines. It is the pr·imary section of the 
compiler and is always present in computer storage during 
compilation. The other five parts axe called phases. They are the 
Syntax Phase, the Table Overflow Phase, the Code Generation 
Pht3.se, the C<Xle Formatter Phase, and the Cross-Reference Phase. 

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

The Table Over.flow Phase 
initiates special passes, 
overflows. 

monitors resident field tables and 
when necessary, to correct table 

The Code Generation Phase dres the actual translation, converting 
the source program into mac.hine language instructions, and 
processing any compile time tab1es and arrays. 

The Code Formatter Phase lists error messages, the source 
program, a memory map, external references, and entry points; 
then completes the compilation activity by writine out the 
generated object program in relocatable format. 
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The Cross-Reference Phase is op ti oral; it produces a 
cross-reference li.st of file names, field names, and indicators, 
along with their storage locations. The data length and t~ 
(nuiooric or alphanumeric) are included for field names. 

The minimum ma.chj.ne con.figuration required for compiling and 
executing an RPG II program consists of the following: 

16K bytes oj~ computer stol'al!;e (K = 1,024). BK bytes o.f 
computer storage are required. for the compiler and its 
tables, and BK bytes are necessary for the Operating System, 
including its tables a:rrl bu:ffers. 

One disc storage unit. 

One central processing unit. 

One o:i;erator's console (printer keyboard). 

Any devices necessary to the o"bject program, such as a. card 
reader, a printer, or tape llllits. 

Comr1ilation tirae is a product of ireLchine size and the numter oi' 
field names and statements used in the source program. 

The size of the source program is not limited in usirig the 
NEMOREX RPG II System, but the ob~ject program generated during 
compilation is limited to 64K bytes of computer storage~ (K = 
1,024). ' 

To initiate the ~process o1~ corrpilation, the source program deck 
is placed in a card-reading device and read into main storage. 
Compilation then takes place without further programmer 
intervention. The source program instructions are processed 
through the four phases of the compiler and an object program is 
generated. 

STEP 5 - PREPARING THE OBJECT PROGRAM .l!UR EXECU11ION 

The object program is autonatically stored on disc by the System. 
Once compilation is completed the System also provides a l:Lsting 
of the object program and a list o.f any errors it has detE~cted, 
so that the programmer can undertake corrective measures. After 
corrections are made to the source program, compila.t:i.on 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 exterr:al referencies to ever-y: subroutine it 
requires, so that it can be liinked automatically with th.ore 
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subroutines vm the linkage editor. Supplied by the compiler 
automatically, the external :re.ferences consist of' .fields, entry 
points1 or program names a:rd include all RPG II subroutines, all 
logical input/output subroutines, and any EXIT or ULA.BL names in 
the Rro II program (see Section 7, "Operation Codes"). 

Stage Two is completed when an error-:free object program has been 
successfully generated and linkedi ted. The program is then ready 
to be executed as a load module to per.form calculations, create 
or update files, generate reports, or ful.fill other purposes. 

STAGE THREE: EXECUTION 

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

STEl' 6 - EXECUTING THE OBJECT PROGRAM 

RPG II program logic consists of' six p;rimary segments: 
housekeeping, detail operations, input operations, total 
calcu1ations, total output operations, and detail calculations. 
The detail operations through detail calculations segments 
constitute the basic RPG II operating cycle. 

Housekeeping tasks are performed prior to System entrance to the 
operating cycle. Housekieeping tasks include opening all .files to 
be used in the program, pre-execution tables and array loading 
(after which the :files are closed), and .first page output. 

Detail operations a.re per.formed at the beginning of the operating 
cycle. Heading and detail records are written and various program 
indicators are set o:f:f bef'ore the System proceeds to the next 
segment. 

In the input operations segirent, one input record is read and 
identified per cycle. The System selects the appropriate record 
(multi:file input) for processing. 
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TOTAL OUTPUT OPERA"rlONS 

Write all total records to disc, 
tape, or printer, or punch totals 
information into cards for output. 

TOTAL CALCULATIONS 

Perform total calculations accord­
ing to control level indicators. 

SECTION 1 

DETAIL OPERATIONS 

Write heading and detail output. 
Turn off record identifying, level, 
first page, and halt indicators. 

INPUT OPERATIONS 

Read, identify, and select a record 
for processing. Set on control level 
indicators if a control break occur­
red. 

Figure 1-4. Object Program Operating Cycle. 

PAGE 12 
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In the next segment, total calculations are 12r:formed on the 
selected record for any control level indicators (LO-L9, IR) 
which are on. Although indicator LO is always on, the others may 
be set on either by the progrdJI1Jller, or by a control break caused 
by a change in a selected control field. Total calculations are 
always dom after each control break, and again after the last 
record has been processed. The operations to be ~rformed in this 
segment are 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-o.f-job 
_processing is initiated during this segment if the last record 
{LR) indicator is c:.m. 

The detail calculations se~ent includes setting the matching 
record (MR) indicator on or of:f. IB.ta from the record selected 
for processing in the input o:~rations segment is made available 
as the subject 0£ detail calculations. 

STEP 7 - GENERATING THE REroRT 

The output of Stage Three is the report designed by the 
programmer in St;age Ore. The MEMOREX RPG II System helps create 
the report by providing, via language specifications sheets, a 
means of interpreting and coding the report requirements f'irst 
devised by the programmer. furing compilation, these requirements 
are translated into machine langmge instructions. The final step 
in the report generation process is the production o:f the report 
resulting from t.he programmer's specifications and the input 
data. 
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CODING INSTRUCTIONS FOR .. COMMON ENTRIES 

Although each RPG II srecifications sheet requires codinp 
instructions peculiar to "the type of specification, certain of 
the reauired entries are common to all the specifications sheets. 
These are: 

J?AGE NUMBER 

:LINE NUMBER 

TYPE OF !'ORM 

COMMENTS 

PROGRAM IDENTIFICATION 

Columns 1-2 

Columns 3-5 

Column 6 

Column 7 

Columns 75-80 

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

PAGE' NUMBER (Columns 1-2) 

Entry. 

01-99 

Description 

Specifications sheets are numbered 
sequentially. 

More than one of each type of specifications sheet, excent the 
control card specifications sheet, may be used in ~he course of 
coding the source program. To keep the sheets in the rro-per 
order, the coded forms must be grouped top,ether sequentially and 
arranged by type of specifications sheet in the followinp 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 ascendinr~ 
sequence. 

LI NE NUMBER (Columns 3-~5 ) 

.Entry 

Any number 

Description 

Line numbers are ass:i('11ed in ascencinr 
se()Uence. 

I;ine numbers are preprinted ~n co1umns. 3--4 of the s:pecificn tions 
f)hect for the programmer s convenience (the control card 
~recification line is always 01). The unnumbered lines below the 
rrerrinted numbers can be used for a.dditional lines or to insert 
a line between completed lines. Column 5 can also be used for 
this purpose. 'I'he line numbers assi("ned need not be consecutive, 
l:ut they must be in ascendinf.! order. 

TYI'E O:F l'ORiv! (Column 6) 

Entry 

H 

I~scription 

Control Card Specifications Sheet (header 
card). 

~File Description Specifications Sheet. 

Extension Specifications Sheet. 

I1ine Counter Specif'ications Sheet. 

Input Spe.cific~ tior1s Sheet. 

Calculation S-pecifl.cations Sheet. 

Output-Format Specifications Sheet. 

Column 6 contains a preprinted letter on a.11 sheets which 
identifies the type of specif'ications for each line. 
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COM1.,1ENTS (Columns 7-f!D) 

Entry 

* (followed 
by any char­
acters) 

Description 

Annotation to assist the programmer in 
clarifyit1r, the pror:rarn listinp. 

17 

Comments may be inserted in any of the specifications cards by 
enterinr an asterisk in column 7 and any characters in the 
remai.ninr.: c9lumns for programmer notations. The comri.ler then 
rrocesses only the first seven characters on the car(1, :Jnd 
ir:nores columns f3 through 80. 

EHOGRAM IDE~aI.FICATION (Columns '75-ffi) 

Entry 

Blank 

Valid HPG 
II name 

Description 

A pro;~am identification of RPGOBJ is 
assumed. 

The program identification should be a. 
unique name for the object prorram. 

The program identification can l::e one to six characters lonr. The 
comriler processes the nB.me coded on the control card only; 
columns 75-80 are ignored on all other card types, but appear on 
the source listinp-. The name must be?in with a cha.racter from A 
to Z. Other characters in the name may be A - Z, 0 - 9, and the 
round sign (l/), dollar sign ($), or at sirn (@); but no imbedded 
blanks may be used. No special characters are allowed in the 
nmne. 
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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 £rom entries on the 
control card s~ecifications port.ion of the RPG II Control CB.rd 
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. 

Punching Instructions Date _____ l'lge_of_ 

RPG II Specifications 
Programmer 

Progra .. ._ _____ _ 

Control Card 

! 11 ! 
~ z ti f 

"~ ... ~ ~ i ~ ~ ~ ~ u _, 
z !I!!."-

~1 I !1 
E ~ h ;::: !H u~ 

~ "' ~ c ... u • :z: 
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"' "' 
z 
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m!ll 
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3 5 u 
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Figure 2-1 • RPG II Control Card and File I:escription 
Specifications Sheet. 

CODING INSTRUCTIONS 

Detailed descriptions of' the co.ntrol card entries to be coded on 
the specifications sheet ·.are defined below. 
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PAGE IUMBER (ColUIDll.s 1-2) 

Entn 
01 

Descripti<]!! 

The control card rage number is alweys 
01. 

2 

More than one oj~ each tyi;e of specifications sheet, other than 
the control card, may re used in the course o:t coding the s.ource 
program. To keep the sheets in the pro~r order, the coded sheets 
must be grouped accon:ling to thEdr type and arranged in the 
£ollowing order: 

Control Card and File IJ3scription 
Extension and Line Counter 
Input 
Calculation 
Output-Format 

The speci:ticatioru:; sheets should then be n1.111bered in ascellding 
sequence. 

LINE NUMBER (Colum:ns 3-5) 

Entry 

01 

Description 

The control card SJ.:£cification line 
is al.ways 01 and is preprinted in 
the speci.fications sheet. 

TYPE OF .FORM (Column 6) 

Entry 

H 

Descripti9F: 

H identifies the control.card 
s~cifications to the compiler. 
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OBJE~CT OUTFUT (Column 10) 

Entry 

Blank 

Any EBCDIC 
character 

,Descrip.tion 

The program is saved in the object library. 

The object program is not to be written into 
the object library. 

3 

An EBCDIC character entered in column 10 prevents the object 
program from being written into the object library :for execution. 
The disposition o£ the object program is then determined by 
MRX/OS Contro.l Language Statement cards. If the column is left 
blarlk, the object program will be written to the object library. 

S11QRAGE NF.t.DED TO EXECUTE (Columns 12-14) 

Entry 

Blank 

004-064 

.Description 

The amount of computer storage needed 
for execution is the same as 
that required for compilation. 

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

The computer storage allotment is made in multiples 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 
coru:dderation must be given to the amount of storage the object 
program will require. 

DEBUG CODE (Column 15) 

Entry 

Blank 

1 

Description 

If the DEBUG co.mmand is specilied, it 
is to be ignored; no DEBUG operation · 
is to be per£ormed. 

A DEBUG operation is to be per.formed. 
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Two entries are required to per.form a DEBUG operation. In 
addition to the 1 entered i:n column 15 o:f the control. card 
specif.ica.tionsJ. the DEBUG operation code should be entered on 1the 
Calculation &::)peci:fications Sheet (see Section 7, 11Debug 
Operationu). 

INVERTED PRINT (Column 21) 

Entry 

Blank 

]) 

I 

cJ 

Descri;ption 

Lomestic f'ormat is to be used. 

United Kingdom format is to be 
used. 

EUI'opean Convention format is to 
be used. 

European Convention format is to 
be used with leading zeros 
remaining for zero balances. 

The inverted print entry determines the f'ormat 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 resu~ting from the format chosen is shown in 
Fibrure 2-2. 

INVERTED PRINT 
OPTION 

Blank 

D 

I 

J 

NUMERIC LI 
PERIOD OR 
AS DEiCIMAI 

TERAL, 
COMMA 
• POINT 

.56 1234 

1234 

1234, 

1234, 

.56 

56 

56 

EDIT CODES WITH ZERO SUPPRESSION 
PERIOD OR COMMA TO LEFT OR RIGHT 
AS DECIMAL POINT OF DECIMAL POINT 

9,876.54 .12 

9,876.54 .12 

9.876,54 ,12 

9.876,54 0,12 
i 

-

}'igure 2-2. Inverted. Print. 

UDATE SHOWING 
SLASH OR COMMA 

MM/DD/VY 

DD/MM/VY 

DD.MM.VY 

DD.MM.VY 
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COLI.ATING SEQUENCE (Column 26) 

Entry 

Blank 

S or T 

_Description 

.Normal collating sequence is to 
be used. 

An alternate collating sequence 
is to be used. 

PAGE 5 

The relative position each alphabetic, numeric, and special 
character holds in relation to the other ,characters is ca.lled the 
collating sequence. When the no.rm.al RPG II collating sequence 
(l,igure 2-3) is to be used, column 26 o:f the control card 
specification is left blank. 

CODE MRX 
GRAPHIC 

0000001 
I 0000001· 

1~1 
000010!Q_ 
00001011 

11.QQ..: 
1 uwu_1101 

UUUUl ~ 
UWUl 

_ll\J\J_HJ\JUU. 

000~ 
00010010 
00010011 

. ..QQlliQ:IOO 
00010101 

=lft 00011000 
00011001 
00011010 
00011011 
00011·100 

l.QQ!!11'101 
L!!!l!i1: 

1 
L@J 
lOOJ 1 

001 10 
_oru 
.lKlJ 00 

JjQj . 01. 
00100'110 

...QQ!Q!l111 
001011JOO 

.JlQ!Q!Q!ll 
00101010 
00101011 
00101·100 
00 01_[QI 
Q!\!_01'11 
Q!!101111 
00.1 

_QQ! 10001 
QQUQP_JO 
00110011 

ENTRY 

OB 
JR:: 
..9.P 

OE 
~ 
J1[ 

11 
12 
13 
14 
!Ji 
16. 

:ii 
..19.. 
IA 
IB 

31 
__R. 
33 

Alternate Collating Sequence and Translation Coding Sheet 

~EPLACES 
REP;:ceD CODE MRX 

GRAIPHIC 

IEPLACES 
ENTRY AEPiyACE~ 

1~!1i11~1-b-l•n--k~t--~~;--~-~--t 
01000101 45 

l_(l_1 46 

J!!QQ)OIO __t_ ...!_)>. 
O!!lQJOll _!II._ 
01001100 < 4!;_ 
01001101 w_ 
01001110 4E 
01001111 I 

01010100 
01010101 

Cl!l:lr10111 
01011000 
01011001 
01011010 ! 

010 1110 ; 
LQJO 1111 

01100000 
011 
01!.ll!!QJO 
01100011 

01100111 

CODE MRX 
GRAPHIC 

:10.!Q!Q. 

·~ 
·10 i: 

11111 
1 .. 

1 
11100 
111~1 
Ill 

01110011 
[]1110Ei[ 
[Qj110101 
_Q_11!Qll0 
01112.!11 

::2:111100i 
_J)Jll.!J!lJ)_ 

:!: 01111011 
:.[1111@ ~ §111w 

11§0 
I 00011 
10000.!!![ 
~_]ID 

10000110 
10000111 
10001000 
10001001 
~o!J[ 
10001011 
!2QQj 100 
10001101 
10001110 
~111 
!1)()10000 

!Q!!QJ 
10010010 
0010011 

10010100 
OO!QJ01 

.Jll!!I0110 
10010111 
1 1-!!!!!!!_ 
10011001 
1.QQ.!1011!_ 
10011011 

ENTRY ~~:t:~~~ 
BY 

CODE MRX 
GRAPHIC 

J]:Q!_l!'l[ 
10011101 
w11w 

71 

1::1 I 
1 

10100101 
R 
73 10100111 
4 
5 ~I 

101010!<J 

1 101101 
lUl llJ 
lU_l_ 
llUUUU 

~ii 
101101:io 
!Ql~ 
~~1~ 
10110111 
10111000 
10111001 

1 
0 110& 

1011jj)j1 
88 10111100 
89 10111101 

E 10111110 
JlB 10111111 
8C 11000000 
8D 11000001 A 
BE 11000010 B 
~ 11000011 c 
90 11000100 D 

:ID.: l!llQ!D01 E 
92 11000110 F 
~ 11000111 31: 
94 11001000 H 
95 ~001 I 
~ 1100 0 0 
_iJ 11001011 
:IS: 11001100 . 
~ 1uo1 JUI 
::DA. UQQ.l 0 
99 1100·1111 

ENTRY ~~:t~~~~ 
BY 

5 
4ll 
A7 
AB 
A9 
-~ 
-~ 
~ 

AD 
.. .4§.. 

~ 
-:!J1 
]!£ 
~ 

84 
.~ 
~ 

_!' 
·ao 

~ 
:aJj 

:K 
BO 
BE 

_If 
_@_ 
_kl 
C2 
CJ 
C4 
C6 
C6 
C1 

~ 
C9 
CA 
CB 
cc 
CD 
ll: 
CF 

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

CODE MRX 
GRAPHIC 

11010000 00 
11010001 01 
110100\0 Q2._ 

11010101 N 06 
11010110 ][ D6 
11010111 p D7 
11011000 Q DB 
11011001 R D9 
11011010 DA 
11011011 DB 

11011110 ~ 
11011111 OF 
111 _Ell 
11100001 E1 
11100010 E2 
11100011 EJ 
11100100 U E4 

~~,----+-!:~-+~~~ 
11.L .)!,_ _EL 

11 lQ!OOQ_ y _EB_ 

11101001 _z_ _ED_ 

!!!l!J110 EE 
11101111 EF 
11110000 FO 
11110001 Fl 

])110010 F2 
1 !QQl I _fl 
fil10100 F4 
11110101 F5 
111101t0 F6 

0111 1 

1~10 

lU 

To change the collating sequence, two types of' entries must be 
made. l 1irst, an S or T must be placed in column 26 of 
Card and File Description Speci.fications Sheet. These 

the Control 
two letters 

both cause the collating sequence to be c~ed, and may be used 
interchangeably. Next, the alternate collating sequence must be 
coded on the Alternate Collating Sequence and Translation Coding 
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Sheet :for punchi11g into change record cards. The alternate 
collating sequence delineates the cha!JeeS to be made in t;he 
normal collating sequence; it applies only to matching 
alphanumeric fields.!. al11hanumeric oomp~.re operations (see Section 
7, "Compare and :.rest1ng Operations") am sequence checking. An 
alternate collating sequence does not afi'ect control levels, 
numeric comparisons , or lookup (see Section 7, "Lookup 
Operatio.ns11 ). 

To cause characters to appear in a sequence dii':ferent rrom that 
used by the computer, or to cause two or more characters to be 
considered equal (h.sve the same posi '.tion in the sequence), the 
alternate collating seq_uence must be punched into change rec<>rd 
cards in the :following for.mat: 

l>ositions 

1-6 

7-8 

9-10 

11-12 

13-16, 
17-20, 
21-24, 
etc. 

pesieription 

.ALTSEQ is entered to identi:fy the entcy 
as one which alters the norm8.l collating 
sequence. 

~rhese positions are lE~ft blank. 

~rhe hexadecimal number of the character 
whose normal colJ.ating sequence is being 
replaced is entered (see Figure 2-3). 

~rhe hex.adecin:al numbejr of the character 
which is to replace the character 
entered in columns 9-·10 is written. 

~rhese positions are used in the same 
1nanner as positions 9--12. The first two 
positions contain the character to be 
replaced. The second two positions 
contain the character doing the 
rep.lacing. The first blank position 
de"termines the end of the record. As 
many i'our-posi·tion entries may be made 
•StS 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 **16 in positions 1-3, where 1¢ i:ndicates a blank position. 
The remaining positions of the preced.ing record may be used .for 
comments or le.ft blank. 
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The ending record is coded in one of two WEJ3S. If the ending 
record is the last card in the source deck, positions 1-2 are 
coded with /*· I£ additional tables an.i arrays other than the 
aJ.ternate collating sequence table are to be added (see Section 
4, "Tables and Arrays"), positions 1-2 are coded with**· · 

Figure 2-4 shows an e~mmple of coding for a change in the 
collating sequence. All records begin in cOlumn 1. 

OBJECTIVE: TO CHANGE THE COLLATING SEQUENCE OF ,.A .. TO ••a,•• 

ENDING RECORD 

llE 

I 
C'JIIB 
I I 

CHANGE RECORD 

ii! 

PRECEDING RECORD 11 

0000000000000000000000000000000000000000000000000000000000000000000 
' z 3 ' 5 ' 1 I 9H111213 14 IS 1617"1920212223 ZUS2' 27 Zt 293131lZUM35 )S 31JI39 <041C2434USCU7410SO SI 52 53~ 5556 SI ~a 59 6061&i&J64 ~s 60 LI 

1111111111111111111111111111111111111111111111111111111111111111111 

2222222222222222222222222222222222222222222222222222222222222222222 

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

TABI.E LOOKUP (Column 34) 

Entry 

Blank 

B 

pescription 

Either no ta.ble lookup is· used, or 
table lookup with sequential search 
is to be used. 

Binary search is to be Uf:)ed t:or 
tablE~ lookup. 

If large tables in ascending or descending sequence are used, the 
binary search specification (B) saves time; however, spice can be 
saved by not using the binary search if the tab.les are smallil if 
they are rarely used,. or ii~ a few entries which wi be 
re.ferenced often are put at the beginning o:f the table. 
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SIGN PROCESS (Colmnn 40) 

&ltry 

Blank 

N 

s 

I 

B 

Description 

Numeric input fields and tables are 
to be checked for a valid sign. 

Except :for input .fields.:from tape 
arxl aisc, numeric i;nput :fields and 
tables are to be checked :for a valid 
sign. 

Standard signs are to be provided £or 
all numeric fields, tables, ani 
literals, and :for pa.eked numeric 
output .fields. 

Input fields are not to be checked 
t·or valid signs. 

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

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

8 

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

On the MRX machines all bit combinations carry valid s~s 
in arithmetic o:perations, ·so that these options are availiil.e 
for compatibility with other types of RPG II. 

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

In the S spec:i.fication, the standard hexadecimal C is 
provided :for :positive contents, and the hexadecimal D for 
negative contents. If a MOVE, MOVEL or move zone 
specif'ication contains an alphanumeric .field in the i'acto1r 2 
entry and a numeric field in the result field entry, the 
sign of the result field will be ed ther 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' tl.13 .factor 2 entry o:t a MOVE, K)VEL or move zone 
speci1'ication contains a :numeric field am the result :field 
is alphanumeric and positive, the result field"s sign 
position is forced to an F-zone. This also occurs with 
numeric .fields which are output in mpacked decimal .form.t. 

The I sign process specification should be used only by 
progranners who are co~lete1y .familiar with their input 
data, since input fields are not checked for a va1id sign. 
The I speci.fication causes sign forcing on literals, input 
tables, O\ltput fields, and ·the MOVE, MOVEL, move zone, and 
CHAIN operations {see Section 7, •Input and Output 
Programmed Control Op:trations•) in the same way as an S 
entry does. 

In the C'J sign process specif:ication, sign .forcing occurs on 
. input fields, input tables, literals, am the MOVE, MOVEL, 

and move zone operations in tJ.le same w.y as it would if an S 
were entered. 

The B sigl) process specification is merely a combination of 
the I and cr entries. 

FORMS FOSITIONING {Column 41 ) 

Entry 

Blank 

1 

Desc:ription 

The line conditioned by the 1P indicator 
is to be pr:tnted only once. 

The line co1'ldi tioned bY the 1P indicator 
can 'be printed re pea tOO.ly. 

A ·1 entered in column 41 ensures that the printer forms are 
pos:i tioned properly. Forms posi tioni~ applies to the first 
outp.it lire conditioned by the 1P (.first ~) indicator for 
printer files. Each time the line comi tiored by the 1P indicator 
is printed the prog:ra.Jm halts for forms repositioning. The page 
count is not incremented until the for.ms are positioned properly. 
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FILE TRANSLATION (Column 43) 

Entry 

Blank 

F 

DE?Scription 

No .files are to be t~ranslated. 

Ir1put, output, or u1>date files 
are to be translated. 

PAGE 10 

File translation allows the programmer i:;o translate any character 
code into snother character code. A difTerent character code used 
as input can re traruslated into the code used internally, or the 
code used internally by the MEMOREX system can be translated irito 
a di.f.ferent code for output. 

Column 43 is used only when information contained in an ii:Ji>ut, 
output, or update :ftle is in a .form which requires translaticm. 
When file translaticon is specif ial for an update file, both the 
input and the output portions o.f the file are translated. 

The ~ut and output characters described here are calJLed 
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 spe1cify that f'iles are to be 
translated. The F indicates one or both of the following: 

~rhe external character code used in the input data must be 
translated into an internal character £orm that can be used 
by the program. 

The output data must be produced in a character c 1bd.e 
different from t.he code used by the program. 

File translation records must also be punched into cards to 
specify the method or translation. All. of the individual records 
together then form a file translation table, which immediat·ely 
~recedes the al.tern.ate collating seque:nce table#s beginning card 
in the source deck sEquence. 
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The entries described below must ~ punched into a card for each 
file translation record used in the table. li only certain £iles 
are to be translated, each file must be individually named; 
however, a single entry will serve :for the translation o£ all 
f.iles. 

Positions 

1-6 

1-8 

9-10 

11-12 

13-16, 
17-20, 
21-24, 
etc. 

Description 

Ii' all input files, all output :files, 
and lx>th the i~ut and output portions 
of all update files are to undergo 
translation, *l1ILES must be entered. 
The specifications beginning with 
position 9-10 below are then entered. 
Al1 .files will be translated according to 
the translation specifications beginning 
in position 9. 

I.f only certain files are to be 
t.r::msla'ted, the .filename of the speci.fic 
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 ea.ch i'ile, beginning with positions 
9-10 be.low. 

The hexadecirr.al equivalent o.f the 
external character is the char.acter that 
is to be translatE..~ .from input data or 
:for out.put data. 

The hexadecimal Equivalent o.f the 
internal character is the character 
which internally represents the 
ex-ternal input or output character. 

These groups oi' positions are used in 
the same way as positions 9-12. 
The :first two positions of each group 
indicate the chardcter to be translated 
into the character named in the last 
two positions of the group. 

All tables :for a single ~ile must be kept together. The file 
transle.tion input records must be preceded by a record card with 
**~ punched into positions 1-3. The.remaining positions o.f this 
record may .be used .for comments. The file translation records 
must; directly follow the RPO. II speci.fications in the source 
program sequence. 
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SUPPR.IBS SKIP TO CHANNEL 1 (Column 47) 

Entry 

Blank 

s 

Description 

A normal skip to c.hannel 1 on the 
_printer file is to be made. 

A skip to channel 1 at the beginning of 
RPG II object program execution is 
suppressed. 

An entry in column 47 prevents printi~ .from starting on a :new 
page so tha.t forms can be printed in specific positions. 

CROSS-REFERENCE LIST (Column 52) 

Entry 

Blank 

x 

pescription 

No cross-ref"erence list1ng is to be 
printed. 

A cross-reference 1.isting is to be 
.Printed. 

An X entered in column 52 causes cross-rei'erence listings of 
filenames, field m:unes, and indicators to be printed. The 
filename and indicator listin@:? include the line on which each 
filename or indicator is defined and the statement that 
references each of tpem. The field name cross-ref'erence listing 
includes the storage locat("on and length of each rield name, the 
kind o:f data it contains numeric or alphanumeric), the line on 
which it is defined, and the statement that rei'erences it• 

CARRIAGE CONTROL TYPE (Column 53) 

Entry 

Blank 

L 

pescription 

Carriage control channel numbers are 
used for spacing. 

l:ii.ne numbers on a page are used instead 
of carriage control channel numbers. 
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Ii' an L is specified in column 53 the line counter form should 
s7·1ecify only the first line and len~th of the form to be used. A 
SL~i) snecifie:41tion in the Output-Format Srecifications Sheet 
(~3ection B) then refers to the line nunbers. 

\~'hen an Ii is specified in column 53, the generated RPG prorrarn 
sj.r!ulates skips to a line. It gets its startin? point by an 
initial sldp to channel 01, and assumes that channel 01 is on 
lire 06. All stfbse(1uent S-p3.cing is then relative to that startinP." 
noint. 

Le.~:'vinr: column 53 blank speeds up printinr and causes spacinr to 
be .~overned by carriape control tapes. SKIP specifications in the 
outnut-.format sheet re.fer to carriage control channels when the 
coltlmn is left blank. 

S0t1HCE SEQUENCE CHECK (Column 54) 

Entry 

Blank 

Description 

A full seauence check is to be 
performed~· 

No sequence check is to be performed. 

I If' no entry is made in column 54, columns 1-5 are to be checked 
for seouence. An N entered in column 54 indicates that columns 
1~·~5 are .. not to be checked for sequence. 

IUi:iORE AHITI!I1E11IC OVERJ?LOW (Column 55) 

Entry 

Blank 

I 

Description 

Arithmetic overflow is to be indicated. 

Arithmetic overflow is to be irnored by 
the compiler. 

If' an I is entered in column 5:5 the compiler i~ores any 
arithmetic overflow which rnay result from calculations and 
:processinr, continues. If column 55 is left blank the com:niler 
J.ssues a message to the console indicating on which line the 
overflow occurred l 1efore processing continues. 
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H10GHAM IDENTrFICATION (Columns 75-80) 

Entry 

Blank 

Valid RPG 
II name 

Description 

A Irogram identification of 
RPGOBJ is assumed. 

The· program identific tion should be 
a unique name f'or the object program. 

No special characters may be used in the :pro{".ram identificrttion. 
The first character of the name cannot be one of' the followinR 

I characters: #, $ or @; it mus·t be a cr.1ara.cter from A to Z. The 
rema1n1nr~ characters can be any combination of alphabetic and 
numeric characters. The program. identification can be one to si.x 
characters lon~. Blanks cannot appear between the chara.cters. 
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SECTION 3. FIIJE DFSCHIPTION SPECIFICATIONS 

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

.File description information is required for every file used by a 
rror-ram. This information is entered on the RPG II Control Card 
and File Descri:ption Srecifications Sheet (Fim1re 3-1). A sinrle 
line is sufficient for descri bin.ri: ench file, and a. maxirrnm of :?O 
file description record lines is permitted for each pro.rrra.m in a 
partition whose size is 10K or larr:er. In a. partition smaller 
than 10K, a maximum of 10 files is allowed. 

l'Unchlnl lnstructlon1 

:~1 I I I I I 
0.111, ___ "-"'-°'-RPG II Specifications Programnw _____ _ 

Program 

Control Card 
1 ~ ! ~ ~~wA i 8 8~ ~ ~ ~~it 
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z z ~ ~.. • ~ i & ~ a R ~ ~ I 
!i z ~ ~ &~ l!l 3 t'. s .. .. u -
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PROGRAM 
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Firure 3-1. RPG II Control Card a.nd File Descrintion 
Specifications Sheet. 

I 
~PES 01'' FILE8. . 

hJlG II uses five types of files: input, output, update, dis-rlny, 
and combined. 
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INPUT :F1ILES 

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 file4. All input files excert 
table files and record address files ( s-e~~ "File Designations" ir1 
this section) reauire additional description on the Input 
Specific.ations Sheet (Section 6). Table :files and record address 
files require further description on the Extension S-pecifica.tions 
Sheet (Section 4). 

OUTPUT l''ILES 

Output files comprise the records that a program writes, punches 
or prints. All output files exce·pt table and array outriut 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 ~FILES 

Update files are disc files from which a program reads a record, 
u-pdates its fields, and rewrites the recoro i.n the location. frum 
which it was read. Update files require additional description on 
both the Input Specifications Sheet (Section 6) a.nd the 
Output-Format Specifica.tions Sheet (Section 8). 

DISPLAY JTILFB 

Display files are coniposed of informati.on gathered from various 
fields used by a program. To print a field or record directly 
from storare, and to key data into a field or record in stora.ae, 
the DSPLY operation code must be entered on the Calculation 
~~pecifications Sheet (Section 7). The only device that can. le 
associated with a di.splay file is a console ( ]Jrinter keyboard). 
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COMBINED :FILES 

A combined file comprises an input and an output file. A pro~ram 
reads records from a combined file and simultaneously punches 
out:rut data into the records via the 8025 Card Reader/Punch. The 
resulting single f:ile cor1tains both input and outT'ut da.ta. 
Com1)ined files require additional description on both the Innut 
and the Output-Format Specifications sheets (Sections 6 and 8, 
respectively). 

Six designations are used in RPG II to describe ·input, output, 
and update files still further: primary, seconca.ry, ch.a.ined, 
demand, record address, and table and a.rra.y. 

PRII'MHY :FJJ_,ES 

~I.1he primary file is the main file from which a propra.m rea.ds 
records. 'The program uses the primary file during mul tifile 
pr?cessing 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 . }'IIJES 

All files involved in multifile processing except the nrimary 
f'ile are secondary files. Secondary files are processed in the 
order in which they are entered on the File Description 
Specifications Sheet, and can be input or update files. 

CHAINED J?ILES 

A chained f'ile is a disc :file that is read randomly or loaded 
directly via the CHAIN opera.tion code (Section 7). A chained file 
can be read or written during detail calculations time or total 
calpulations time (see Figure 1-4). A maximum of 15 chained 
and/or deman.d files is rermitted in each propram. 
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DFJ-1AND FILES 

Demand files can be input or update files, and can only be. 
processed sequentially.. The READ o~ra t:lon code must be used ort 
the Calculation Spectfications Sheet (Section 7) in order to read 
from a demand file.. A maximum of 15 demand and/or chained files 
per pror-:ram is allowed. 

RECORD ADDRESS FILES 

A record address fil1e is an input f:ile 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 re 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 rela.tive 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 util.i ty pror:ram, ra.ther thc-i.n 
by the RPG II source or object program. Execution of the disc 
sort utility program i.s controlled by the orerating system. 

TABLE OR ARRAY FILES 

A table or array file is a sequential inJ)Ut file containinr'. t-'lble 
or array entries. Only pre-execution time tables or arrays need 
be described on the File Description Specifications Sheet. 

Pre-execution time table or arra.y entries are read into the 
:prop:ram immediately before -program execution and are described on 
both the File Description Specifications Sheet and the Extension 
Specifications Sheet (Section 4). Table and array files a.re not 
involved in record selection and processing, since they are used 
only as a means of supplying entries for tables or arrays used lw 
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 be.fore it begi.ns record processing. 

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

A table or array output f'ile is de.fined as a normal output .file 
and requires no special entry in the File Iescription 
Specifications Sheet. 

FILE ORGANIZATION 

File or~ization 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 are 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, a£ well as the r~ord's location. 
The record key contains the information found in the key field of 
a record ana is used to identify the individual record in the 
indexed file. Indexed files must contain fixed-length records, 
and must be loaded i.n ascending record key sequence. 

RELATIVE FILES 

Relative :files are disc f'iles whose records are directly called 
by number, rather than by the sequence in which they were loaded. 
Each record is assigned a specific place within the file ar.rl a 
relative record number which identifies its position in the file 
in relation to the other records. .Be:fore a relative f'ile 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 riot assigned to disc mu..<5t 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 .r«3cord position, the second one read occupj.es 
the second record position, and so on. 

CODING INS1RUCTION~ 

Detailed descriptions o.f the .file descr:iptio.n entries to be coded 
on the specifications sheet are defined belo·w. 

PAGE NUMBER (Columns 1-2) 

Entry 

01-99 

Description 

Specifications sheets are numbered 
sequentially. 

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

Controi Card and File Description 
Extension and Line Counter 
Input 
Calculation 
Output-Format 

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

Entry 

Any number 

Description 

IJine numbers are assip:ned in 
ascending sequence. 

PAGE 7 

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 lines. Column 5 c-"1n 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 

F 

_Description 

F identifies the file description 
specifications to the compiler. 

FIIiENAME ( Colum11s 7-14) 

Entry 

1-8 
characters 

Description 

~rhe name of the file being described 
:is entered. 

A unique name must be assigned to every file the pro(Pram uses 
except compile time table arid 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 
f'ield name. A valid :filename consists of one to eight characters. 
The first character must bE~ alphabetic; the remaining chara.cters 
can be any combination of alphabetic and numeric characters. 
Special characters are not permitted. Blanks cannot appear 
between characters in the name. 
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Pre-execution time talble and array filenames are entered on the 
File Description S:pecifications Sheet. More than one~ 
pre-execution time table or array :filename can re entered for thE~ 
same device (see columns 40-46 in this section). 

TYPE OF FILE: (Column 15) 

Entrx_ Descri~tion 

I An input file is to be used. 

CJ 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 
display file require additional entri.es on other types of 
specifications sheets. Input files (except record a.ddress and 
table files) require other entries on the Inyiut 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 File Description Specifications Sheet. 

Outpl:lt files, except table and array files used as output files, 
require additional description on the Output-:Form--:4?1 t 
Specifications Sheet (Section 8). Table and array files used as 
outrut files are descr:Lbed on the File Description Specificatiorts 
Sheet and the Extension Specifications Sheet. 

I Update and combined f:iles require additional entries on both the 
Input and the Output-Fonnat Speci:ficatiol'ls Sheets. 
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DESIGNATION (Column 16) 

l~try 

lUank 

l? 

s 
c 

]) 

Q_,escription 

A display file or outl>ut file (except 
a chained output file) is to be 
used. 

A primary .file is to be used. 

A secondary file is to be used. 

A chained f'ile is to be used. 

A record add.rE~ file is to l:Je used. 

A pre-P...xecution time table or array 
f'lle is to be used. 

A demand .file is to be used. 

9 

The .file designation entcy in column 16 is a one-character code 
which further identifies a l'ile 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 "Multi.file Processing" in·Section 6. 

END-OF-FILE CODE (Column 17) 

Jiitry 

Blank 

E 

Description 

The program can end bef'ore all the 
records from the file have been 
proces..~ed. 

The program cannot end until all 
records from the .file bave been 
p1--oces:sed. 

The end-of-file code applies only to input and upiate files 
designated as primary, secondary, or record address files for 
multiprocessing. When column 17 is left bl.ank for all o:f the 
files described, every record .from every :file must be processed 
before the program termina·tes. 
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When matching records are being processE:rl wi·th an E specified .for 
the primary file:, ·the job ends only after the System bas 
processed all secondary records that match the last primary 
record, or after i·t has encountered 1tl'.1e f.irst secondary recc>rd 
without a match field. 

S.EQUENCE (Column 18) 

Entry 

Blank 

A 

D 

Description 

Sexauence checking i.s not to be 
IJerformed. 

Sequence checking i.s to be perf'ormed ; 
the file records are in ascending 
O·rder. 

Sequence checking is to be performed; 
t.he file records are in descending 
order. 

The sequence entry is used to indicate whether or not the program 
is to check the sequence o:f the records. The entry applies to all 
update .files, and to all input fil.es except chained demand, 
record address, tallle, and array f'iles, for which it is ~eft 
blank. Column 18 is left blank :for outI>Ut and display files. 

Sequence checking is required when match .fields are used in the 
file records (see Section 6, NMa.tch Fieldsa). An entry in the 
sequence field must be further described in columns 61-62 o.f the 
Input Specificatioru> Sheet (Section 6) via an ent~ identifying 
the match fields which contain the sequence information. 

FILE FORMAT (Column ·19) 

Entry 

v 

;Description 

~r.he records in the .file are 
.fixed-length. 

The records in the file are 
variable-length. 
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Records in an indexed file must be ftxed-lenf\th; i.e., ~.11 the 
records in an indexed file must be the sar.1e lenrth. Ta.re a.nd 
non-indexecl disc files may contain records of variable len.F"ths. 
Either F or V must be specified in the file format entry; if it 
is lef't blank, a warning message is issued and F is assumed. 

IJENGTH O:F BLOCK (Columns 20-23) 

Entry 

Blank 

1-4096 

.Description 

The compiler calculates the block 
length from the record lenf!th a.nd 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). 

The length of a block or records is entered. 
For all devices except disc or tape, the 
length ent;ered must be the same as the lenr--th 
of a record (columns 24-27). For disc or 
tape, the length entered may be the record 
length or a multiple of the record lenPth 
+ 4. If the block lenpth entered is the 
same as the record lenp:th, an optimum 
block size is calculated for disc or tare 
(see above). If records are variable-len("th, 
the only restriction is that the IJ.ENGTH OF 
BLOCK entry must be p:reater than or eaual to 
the IJENGTH OJ' RECORD entry. 

HPG II allows block lengths for fixed-lenf".th records eoual to the 
length of a record or a multiple of its length plus 4. Leral 
block lenrths are governed by the type of device assif"ned to the 
f'ile. ~vhen the entry is being specified for variable-lenrth 
records, the block length need not be a multiple of the record 
length; the maximum block length is entered instead. 

All disc and tare reco~ds, whether fixed-lenr:th or 
variable-format, are stored in common stored data format: a 
:four-byte header precedes ea.ch loF".ical record.. Thus if a. record 
length were 100, unbloC'lced, the block length would be 104; and if 
a f'ixed-lenpth record had a lenrth of 50, blocked 4, the block 
lenP.th would be 216. 

The block length actually assumed by the compiler may be 
different from the block length specified because of the extra 

I characters needed for carriage control. and spooling control. See 
Appendix D for more information about assumed block lenp;ths. 
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.:;ntrie[; must be ri~ht-~justified to end in column 23, and leadinF'" 
zeros are not required., When the lilock lEm~th is the same as the 
length of one record, the field may be left blank. 

LENGTH O:F RECORD (Columns 24-27) 

Entry 

1-4096 

Description 

Either the number of characters in a sinF"le 
fix«ed-length record, or the maximum record 
len~th for variable-l1enr:th records is 
spe;cified. 

Columns 24-27 are used to indicate the len~th of the records b1 
the file. The maximum record lewth allm·md and the size of the 
inPu.t/output area a.ssiQ'.!led depend on the type of aevice Hssirned 
to the file. If the entry is left blank an error occurs. I:f 
variable-len.("'th records are specified in update files, they need 
not be the same lenr.th after upd.B.tin~ occurs as they were T'rior 
to undatin':'f'. The records cannot exceed the maximum record lenf."th 

I specffied, however, after they are updated. (See A-ppendix D for 
information about assumed record len~ths.) 

J?HOCESSING MODE (Column 28) 

Entry 

Flank 

L 

Description 

The ~rocessin~ mode is either sequential 
by key, or consecutive. 

'l'he processinr. mode is sequential within 
limits. 

The processing mode i.s one of the followinr": 

Random by relative record number 
RarLdom by key 
By ADDROUT file 
Di1~ct file load 

The processinf" mode entry indicates the method by which records 
are to be read from the file, or that a direct file load (random 
load) is to take place. For disc files specified as T'rimary, 
secondary, or chained files, the methods possible depend upon the 
type of file orrani7..ation (Figure 3-2). For the other types of 
files, consecutive processinr: is the only possible method. 
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PRIMARY AND SEXDNn\RY FILE PROCESSING 
~· 

Organization Possible Methods 

Sequential Consecutively. 

Relative 1. Cionsecutive}i• 
2. By ADDROUT f: le. 

Imexed 1. Sequentia:;Q.y ~ key. 
2. sequentiallY . thiil limits. 
3. Ra.Momly r! key (via record 

add.ress fi e or chaining) • 
....__. 
r---· 

CHAilU!D FILE .PROCP58DlG 
I--· 

Organize. tion. Possible Methods 

Relative Randomly by relative reoo:M om.ber. 
t--· 

Indexed Randomly by key. 

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

LENG1H OF KEY .Flu.I> OR RF.CORD AD~ FIELD ( Colmns 29-30) 

pt try 

1-99 

4. 

Description 

Specifies the length of the record 
key in indexed :files or in record 
ada.ress files that contain either 
random :keys or limits. 

Specities the length or the ADIEOOT 
file record. 

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

The -.ximwn length allowed :for key :fields in indexed :til.e records 
is 99 claracters. All the key .fields :in imexed file records must 
be the saae length. A length ot four is required for records in 
an ADDROOX tile. The leadiDg zero may be omitted, however the 
entry aust be right-justified to em in column ;D. 
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R~ORD ADDRESS TYPE (Co.lumn 31) 

Entry 

Blank 

.A 

.I 

Description 

One of the following is to occur: 

Records are to be r 1ead consecutively? 
or a saiuential or relative .file is to be 
loaded; or relative record numbers are to 
be used in processing relative .files • 

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

l'he file is an ADDHOUT file, or an 
AD.DROlll' 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 

I 

T 

1-9 

pescription 

A sequential or reJ.ative .fil.e is to be 
processed. One in1mt{output area is 
11;0 be used for the fi e .• 

An indexed f'ile is to be processed. 

An ADDROUT tile is to be processed. 

A sequential .file or relative :file is to 
be processed. Two input/output areas 
are to be used :tor the file. (The 
digit 2 is prefer.n::d, since a maximum 
of' two input/output areas is 
.permitted. ) 

The .file or@n.ization entry can be used to identify the 
organization o:f all files e.xcept .ADDROUT files; to identify 
ADDROUT files; or to indicate whether one or two in~ut/output 
area..~ are to be used for sequential £~les or relative files. 
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OVEH.FLOW Il\JDICATOR (Columns 33-34) 

Entry 

Blank 

0/..-0G, 
ov 

Description 

No over.flow indicator is to be used.· 

The specified overf'low indicator is to 
be used to condition records in the 
file •. 

15 

Overflow j_ndicators are used for output files assigned to the 
printer to indicate that records to be printed in the file are 
being conch tioned. Overflow indicators used in a program rnus t be 
unique for each out_put l'ile assiened to the printer. Only one 
overflow indicator can be assigned to a file. 

Overflow indicators cannot be a.ssicned to a.console file. They 
may be turned on and off by the operation codes S.E'TOh and SETO}' 
(see Section 7, "Operation Codes") when they are used to 
condition overi'low printing. Spacirv_: pDs t the overflow line 
causes the overflow indicator to turn on. Skipping past the 
overflow line to any line on the new page does not tvrn the 
overflow indicator on. A ski1; to a new p~~.ge specified on a line 
not condi tioncd by m1 over.flow indicator causes the overflow 
inc~i.ca tor to turn o.ff. 

Overflow printi~ 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. 

Using the EXC.PT operation code with the E in column 15 of 
the Ol:ltp~it-Eormat Sp~cif'icat.~ons Sheet (Section 8) cau~es 
the 1·ields to be printE·d while the calcUlations are being 
performed; normally the~/ are pr.inte:::d afterwards. Only the 
fields identified by an E in colwrm 15 are J.Jrintt..=tl Ht that 
time. 

b'ven though the specified fields are printed during 
calculations, they still have the same eJ'fect on the 
overflow routines ai3 all other lines. 



SECTION 3 .FACE 116 
2202.003-0001 ~ 11/30/72 

STARTING LOCATION OF KEY FIEIJD (Colurrns 35-32) 

Entry 

1-4096 

_Description 

Indicates the record posi.t ion in which 
the key field beFins. 

Im entry in columns 35-3E is required only for indexed disc 
files. If an en tr:/ is not made for an indexed file, an error 
occurs. The entry must end in column 38. Tien.ding zeros are not 
required. 

The key field of a record is used in the index portion of the 
file cmd contain.s information that identifies the recor(l. The key 
field in all of the records in a file must be in the :same 
location. 

EXTENSION CODE (Column 39) 

L 

De.ucriptiofl: 

Fxte:nsion specifications further 
{

1 escri be the file. 

J.,ine counter specifications further 
describe the file. 

The extension code in co.lumn 39 it~ used for all record addresf~ 
files, for all table and array files to be read durine proprarr 

I execution, and for output files assirned to the printer \l.'hic.h 
I'.ave a line counter associated with the~. The column is Ieft 
blank for all other files. 

The Extension Specifications Sheet must be used to rive 
~:dditional information abovt table,. array, and recor<~ ad,1 ress 
f~les. TI:ie. Line .counter.srecifications Sheet should.be used to 
t:'·ive additional information about print files which m2y be 
2ssi['ned to disc or tape. 

If the column is J, e ft blank for table, arrAy, or recon~ ad(~ress 
files, a warnin~ mes.sage is issu~d and an error occurs. 
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Dlt.."'VICE (Columns 40-46) 

,Entry 

DISC 

PUNCH 

TAPE 

READ 

CO.NOOLE 

PRINT.ER 

Descri12tion 

Specifies the disc unit. 

Specifies the card punch. 

S:pecif ies magnetic tape. 

Specifies the card reader. 

Specifies the console keyboard. 

Specifies the printer~ 

PAGE 17 

The entry in columns 40-46 identifies the input/output device to 
be 1JSed for the .file being described. The device used depends 
upon the .form o:f the .records:, as illustrated in Fi~ 3-3. 
Entries must be le.ft-justified to begin in column 40. U the 
entry is left blank, an error occurs. 



SECTION 3 PAGE 18 

FILE .FORM DEVICE ENTRY 

Primart or Secondary Cards READ 
Input· iles Tape TAPE 

Disc DISC 
Keyed in by Opeirator OONSOLE 

Record Address Files Cards RE!AD 
Containing Record-Key Tape TAPE 
Limits Disc DISC 

Keyed in by OpE~ator OONSOLE 

ADDROUT File Disc DISC 

Table Files cards READ 
Tape TAPE 
Disc DISC 
Keyed in by OpE~rator CONSOLE 

Chained Input Files Disc DISC 

Update Files (Primary~ ·Disc DISC 
Secondary, or Chained 

Output Files Cards PlmCH 
Tape TAPE 
Disc DISC 
Printed Pages PRINT.EB or CONSOLE 

Display Files Printed Pages OONSOLE 

Figure 3-3. Devices Possible £or Assignment to Files. 

Substitute Device Ass;ignment 

In addition to the: standard device names shown in Figure >-3, 
certain other device names are allowed f'or compatibil.ity with 
other systems. FigurE~ 3-4 lists the name of each 0£ the.se devices 
and the Memorex device that is used in its place, and indicates 
whether or not the substitute devices i.ssue warning messages •. 
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,__. 

DEVICE MEMOREX SU13STITUTE DEVICE WARNING MESSAGE 
-

MFCM1 

MFCM2 READ, if an I is specified in x 
> 

column 15 -- _______ ...,._.. _____ 
Cfil>20 

PUNCH, if an rJ is speci.fied in x 
MFC:U1 column 15 

MFCU2 

PRINTLF :PRINTER x 
PRINTUF .PRINTER x 

1--· 

PRINTR2 PRINTER 
1--· 

READ01 READ 

DISK11F DISC 

.PRINTKB CONSOLE 

INQIPT CONSOLE 
1--· 

PUNCH20 PUNCH 

PUNCH42 .PUNCH 
~· 

DISK DISC 

Figure 3-4. Substitute Devices Assigned to Files. 

Special Device SupPor1 

Speci.al input/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 devic1e. · 

The files read and written are called special files and are 
desiP-ted as such by entering the word SPECIAL in columns 40-46. 
SpecJ.al files can only be processed consecutively. 
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Special files requir~~ specific entries in all the columns of t.he 
File Description Sp~~i.fications Sheet, and special entries f'or 
the special device feature. The entrJles are .listed below, wi.th 
asterisks denoting the special entries .• 

Col.umns 

7-14 

15 

16 

17 

18 

19 

20-23 

24-27 

28-31 

32 

33-39 

*40-46 

47-53 

*54-59 

60-70 

71-72 

73-74 

Entr~ 

Val.id RPG II .filename .• 

I , 1r:1, or U • 

~P, S, D, or blank. 

.Blank or E. 

B.lank, A, or D. 

F. 

Block length. 

Rec:ord length. 

Blank (mandatory). 

Bll:mk o.r 1-9 (dual I/O areas are 
aJJLowed). 

fil.ank (mandatory). 

The word SPECIAL. 

Bl~:mk (mandatory). 

SU:BRxx (x can be any alphabetic 
character. This is the name 
o:f the user-written routine 
that perf'orms data transfer). 

Elank (mandatory). 

Blank or U1-U8. 

Blank (mandatory). 

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

Entry 

Blank 

1-99999 

Description 

No high-·level directory is to be used. 

S:pecifies th~ 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 joh, 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 hia,h-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 di.rectory and is used with randomly 
accessed disc files. 

TAPE LABELS (Column 53) 

Entry 

Blank 

s 
N 

Column 53 is 
information on 
sta.ndard labels. 

Description 

Either no labels are to be used, or 
the file is not a tape . .file. 

Standard labels are to be used. 

Non-standard labels are to be used. 

used for tape :files to indicate the type of label 
the tape". RPG II handles the processinf" of 

INDEX BUFFER SIZE (Columns 60-65) 

Entry 

Blank 

1-9999. 

Description 

No index bu:f:fer is to be used. 

~rhe number of bytes reserved for 
the index buffer is entered. 
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The index buffer entry applies only to indexed disc files. Ur. to 
99951 bytes can l'€ specified for the index buffer. Entries must be 
rirbt-justified to end in column 65, however leading zeros are 
not reauired. 

I 
An index block, which is read into the index buffer, is ~ table 
which conta..ins index keys and pointers to the corres-po.ndinri: 
records. An index buffer must be used for indexed files nrocessed 
sequentially, but it is not required for indexed files rrocessed 
ran{iomly. If the entry is left blr:mk for randomly processed 
indexed files, the index buffer shares the area occu-pied by the 
clata buffer; th.us the amount of time needed to process the file 
is reduced. 

l"IIJ: ADDITION (Column 66) 

Description 

New records are to be added to the 
f'i1e. 

Column 66 applies only to sequential, relative, and indexe0 disc 
files. If the column is left blank, it is ipnored. Records added 
to a seouential 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 a.dded to an indexed file can le 
added to any part of the file, including the end, as lonr as a 
record is not already specified for that key. Records may only be 
rerlaced by performing an update. Entries for the new recorfls Hre 
made in the index • 

.E ile addition cannot be specified for indexecJ files from which 
records are read usinr- the sequential-within-limits methor. New 
records may be added to a relative file by specifyinr- the file BS 
an update file rrocessed consecutively~ or by the CHAIN ol°)erntion 
code (see Section 7, "Operation Codes";. ,, 

'IAFE RE~IND (Column 70) 

Entry 

Blank 

N 

u 

Description 

Rewind only is to occur. 

No rewind is to take place. 

Rewind and unload are to occur. 
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Th:is entry defines the rewi11d actiOlJ. to be taken on tape files 
when the end-o.f-f'ile comition occurs ~see column 17). 

FILE CX>NDITION (Columns 71-72) 

Entry 

Blank 

U1-U8 

!!!!.criptiOJ! 

The file is not conditioned by an 
ext•ernal indicator. 

The file is conditioneQ. by the 
specified external indicator. 

Columns 71-72 apply to Primary and secondary input :tiles 
(excluding table input .files), u~te :files, .and outp.tt .files. A 
record address file may be cond1tiored by an extern81 indicator 
if its associated prima:ry or secondary file is conditioned either 
by the same indicator or by no imicator. 

External indicators are set by using a i:arameter on the MRX/OS 
Control Language statement for execution o.f the object program.. A 
:fi:le conditioned by a.Jn external indicator is used only wlien the 
indicator is on. When the indicator is off, the .file is treated 
as though the end--of-:f:ile condition had been reached; no records 
can be read :from or written in the :file. 

In addition to their use as .file conditioning indicators, 
ex·ternal indicators may be used as field record relation 
indicators (see Section 6, colwnns 63-64), and to condition 
calculation or output operations. See Section 7, "Indicator 
Setting Operations,• and Appendix B, 1Bbles B2 and B3, for 
indicator stumnaries. ) 

PROGRAM IDEtr.rIFICATION (Colt.DnS 75-00) 

Entry 

Any 
characters 

~criptio11 

These columns may be used for programmer 
comments. 

The program identification j~ield of all cards following the 
control card ~ contain any characters, including blanks. The 
columns may be used for prograuuner comments, if° desired. 
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SECTION -~· EX!'ENSION SPECIJnCATIONS 

Extension specifications are required to complete the description 
o.f record a.ddres..c::; files (see Section 3, "File Designatior:s"), 
tables, and arrays. Eyery table and array used b;y ttc ol:j~ct 
program must be describea on the RPG II Extension and IJJ.ne 
Counter Specifications Sheet (Figure 4-1). A maximurr of 60 table 
and array descriptions and one re,cord address file description is 
allowed for each program in a part j t iof"1 whose s .i.ze is ~'K or 
lar~er. In an BK parti.t.ion 12 tables/arrays, minus the riumbf'r of 
files used, may lB defined. 

Date ____ Page_ of_ Punching Instructions 

:::;·1 I I I I I RPG 11 Specifications 
Programmer ______ _ 

Program, ______ _ 

Exteinsion 
ALTERNATING TABLE OR ARRAY 

COMMENTS PROGRAM 
IOENTIFICATION 

T 0T~T E TTT TTTTTTT TTTT I I I I I I I I I I I I I I I TTTTT TT TTTTTTTTTTTTTTT·r Tl rTl 
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4
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I Olf;I E Ill 1111111 1111111 111·11 Tl 1rT ·r1 11111 II 1111111111111111 11111 

I 0161 E Ill r11111·r ITTrTTT TITIT TT TTT TT llTll II 1111111111111111 11111 

I 0171 EI I I I I I I I I I Tim rt r1 Ir I Tl II r TT I I I I I I I I I I I I I I I I I I I !T"TT TTTTT 
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TWELFTH 

PROGRAM 
IDENTIFICATION 

Tables and arrays are groups of data i terns arrane,ed 
systematically for ready reference. Each item i.n a table or <:)rray 
must be of the same data type (alphanumeric or numeric) and havf.' 
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the same fie1d length and number of decimal positions as every 
other item in the table or arrn.y. 

Tables and arrays may be se2rched for the pr. esence of sgecific 
i terns using the IDKUP operation (see "I,ookup operations," uection 
7), and they may be used in caJ.culations and output. 

Tnbles are searched one item at a time (unless they are in 
seauence and the birary search 01Jtion is used-see Section 2, 
column 34) until an item is found that matches a certa.in 
identifier. That i tern is then ma<ie available for use in 
calculations. Arrays may also be searchec for a given item, but 
the item is not automatically made available for calculations. A 
specific array i tern may be referenced:' however, by its lccati.on 
in the array re~Lat:Lve to the first item. This kind of relatj.ve 
referer.cini: is called indexing. Indexing may not be used wi. th 
tables. 

When a table n2llle is used as one of the o_perands in a calculation 
specifications line U:ection ri), the item most recently found in 
a I.OKl.JP operation on the table .is to be used in the calculation • 
.Specifications for which an array narue is an operand usually use 
all of the array items sequentially in the same operation. J'or 
instance, a number may be added to evexy item in a numeric array 
by using only one specil'ications line (see ''Table and Array 
Hei'ercnce" in this r::ection). /\ single array item must be 
referenced by the arra.y name followed Liy a conm:a and the index of 
the i. tem. The index may be an actual number or the na.rne ot' a 
positive numeric fis1d with zero dec_i.mal po.Gitions, and it rnay 
never have a veilue less than 1. 

T/\.ELE AND AR.RAJ. H.AHES 

Each table and array used in the program must be given a rn:une 
from one to six characters long. J.JO two tables or arrays may be 
Diven the same name, since the uame~:: as~;lgned in the ex tens.ion 
sr)ccifications are used Lhroughout the program. Each table ru9.llle 
rnu~t be at least three characters lont; and bee;in with the let tiers 
TAE. Array names cannot begin with the letters TAB; they must be 
assicpcd other ideEtifyin~~ charncters. Any name assit~ned in 
columns 2r1-)2 which does not begin with TAB is considered an 
array rame. 
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TABLE AND ARRAY. TYPES 

Tables and arrays descr.ibed in the extension specifications can 
be loaded at one of three di.f.ferent times: compilation time, 
pre-execution time, or execution time. These loading times 
separate the tables and arrays into three oorresponding tYP3S· 

Com~ile Time Tables and Arrays 

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

.Pre-.Execution Time 1'ables and Arr~ 

Pre-p.,xecution 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. 
The load must be completed before actual program execution 
begins. 

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. TY.PE DESCRIPTION 

Tables am. arrays can be further described as short, full, or 
related. 
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Short J:ables 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 £illed 
with zeros. In alphlmumeric tables and arrays, the unused items 
are filled with bl~mks. Items can be added or replaced during 
execution time by reading them in from input records or crea.ting 
them through calculat:Lon operations. 

Full Tables and Array:~ 

Full tables and arrays are those in which all possible itEHns 
contain data. The tahle 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 Uf>ed 
together. fuch item in the f.irst table or array is associated 
with c 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, correspond.inc items 
in related tables or arrays may have di.fferent characteristics 
from their counterparts. Related tables and arrays should have 
the same number of entries. ilire should be taken if they do not, 
since a IDKUP search stops at the end of the s.norter 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 CE:rtain rules: 

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

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

It is not necessary i:'or the entire record to be filled with 
items, but an item must be placed in the .first position. The 
remainder of the record my be composed of blanks or 
comments. 
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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 i'rom 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 in:put 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 corresJ>onds. 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. 

f.gmpilation Time 

Tables and arrays that are loaded at compilation time are 
com.piled along w1 th the RPG II source program, and. they become a 
part of that program. Comp:ile 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). Compile time tables and arrays must 
be loaded in the same order as they are described on the RPG II 
Extension Specifications Sheet. 

A compile time table or array description 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-execut:ton time tables and arrays do not become part of the 
source program but are used lH..-e any other data file by the 
object proeram. Pre-execution time tables or arrays are loaded 
prior to any other processing. /m endinp: card containin£ ;~~ 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 table or array except the last is 
followed by a card with ** in the ~first two columns. The last 
table or array is terminated by /*. Tables 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 loading, additional information 
about ea.ch error is displayed on the console, provided the 
console has been defined as the lot: device. 

A pre-execution time 
"from" filename entrv 
each record entry in 
entries may be made in 
for the device. 

Execution Time 

table or array description must have a 
in columns 11-18 and a number of items on 
columns 33-35. Packed or binary f:Leld 

columns 43 and 55 if they are appropriate 

Execution time arrays may be loaded from input records or by 
instructions coded on the Calculation Specil'ications Sheet. 
Tables rnay not be defined as execution time tables. 

An execution time array description cannot have a "from0 file.name 
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 arrHys that are loaded from data in input records 
must be fully described on the Input Specifications Sheet, as 
well as on the Extension Specificat~9ns Sheet. When execution 
time arra"I data is to be read in ~eked or binary format 1 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 4C-42 of the 
Extension Specifications Sheet are w3ed to define the unpacked 
decimal length of each array item. 

Input specifications may be coded in several di:fferent ways. The 
coding method that is selected depends on the number of input 
records needed to load the array and the location of the a.rray 
items on each record. Array information that occupies consecutive 
positions in a s:ingle record can be defined and loaded using a 
single input specifications line. Array items that are scattered 
through one or more records must be detined and loaded one or 
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more~ at a time. A speci.fications .line ma:y specify several array 
items with or without an index. If' no index is speci:fied., 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 contai;ned in two or more in~t records, 
the data in the .first record may be defined in the input 
specifications using either 0£ the two methods stated above. 
Subsequent array items £rom the other records should be defined 
individually. Variable index1es and/or record identifying 
indicators should be used to avoid overlaying the data .from one 
record with the data f'rom a late:r record. 

Since an RPG II object program processes only one record at a 
time, the entire ar:ray carmot be processed until all records 
containing array information have been read and all the 
inf ormat.ion has been moved into the array f'ields. For this 
reason, it is sometimes necessary to suppress calculation and 
output operations until the en'.tire array has been read into the 
system. This can be done using control level indicators (see 
Section 6). 

The input field S:{">eCif imtions :for describing and J.oading an 
arr~y from a single input record are as .fol.lows: 

I is entered in column 6. 

Columns 7 through 42 are le.ft blank. 

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

The f'ield 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 colwnns 
44-47 and the ending location is entered in columns 48-51. 

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

The name of' the array is entered in columns 5>-58. The name 
must agree with ·the entry made in the Exten.sion 
Specifications Sheet. The array name and index must be used 
f'or each item when individual items a.re being defined. 

Columns 59-62 are left blank. 

The field record relation indicator is entered in columns 
63-64 in accordance with the rules supplied i'or field record 
relation entries in Section 6. 

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

When a table or array name is used as the result field in an 
arithmetic or move operation (see Section 7, "Operation Codes•11

), 

the table or array items may be changed during the execution of 
the object program. Additionally, any type of table or an~y 
(compile time, pre-execution time, or execution time) can be 
added to or chan~d using the Input Specifications Sheet or 
Calculation Specifications Sheet. Table and array changes are 
only in e£fect until execution of the object program is 
completed. The table or array rever·ts to its original entries 
when the program is next executed. 

Changes can be ma.de permanent only i.f the original data is 
changed. Changes ma.de 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 

Eithe.r an entire array or an individual item in an array can be 
referenced using calcuJ.ation specifications. The arrey name may 
be used without an index with the following operations: 

AI;D 
DFBOO 
DIV 
LCKUP 

MHHZO 
MHI.ZO 
MLHZO 
MLLZO 

MOVE 
MOVEL 
MULT 
SQRT 

SUB 
XFCX>T 
Z-ADD 
Z-SliB 

Except when the,.y are used for the X.FCXY.r arrl IDKUP ope.ratictnS 2 fact?:>r 1 and 113.ctor 2 cannot contain array names unless the 
result field also contains an array name (see Section 7, columns 
1 &-27 , 33-42 , and 4 3--48) • 

Several operation codes can be used only with en individual it;em, 
rather than an array name alone: 

BITOF 
BI TON 
COMP 

DSPU 
TFS TB 
TESTZ 

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

Whenever the .factors and 'the result field are arra~ with 
.the same number o:f items, the operation is per:to.rmed 
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. Ii' the arrays do not have the 
ssme number o:f ent.ries, 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 £ield are both arrays, the 
ope.ration is performed until every item in the shorter army 
·has been used. The same .field or constant is used in all o£ 
the operations. 

Sinc.e multiple operations are being per.farmed, resulting 
.indicators {columns 54-59) cannot be used except :for the 
X.FOOT and IDKUP operations. 

When a table name is used in calculations the operation is 
usually performed using only the table item lasl .found in a WKUP 
OJeration. The item is treated as any other single item would re. 
Only ·the IDKUP and XF<XIT operation codes can reference all 0£ the 
it.ems in a table at one time. 

T.AI3LE Al'lD ARRAY ou~rPUT 

When the J.ast record indicator (LR) is on, entire tables and 
arrays, except for execution 1;ime arrays, can be written or 
punched out at the end 0£ the job under automatic control 0£ RPG 
II. Execution time arrays cannot be writt~n or punched out at 
end-o.lf-job under RPG II control. To indioote that a tabl.e or 
array 1s to be output, the name o:f the output .file to be used is 
specified in columns 19-26 o:f the Extension Specifications Sheet. 
This causes the program to write out the entire table or array 
with all c~es included. The Output-Format Specifications Sheet 
(Section 8) is used in conjunction with the Extension 
Speci£ications Sheet when tabJ.es and arrays are to be written out 
in a .format different from the one in which they were read in. Ii' 
execution time arrays need to be written out, the output-£ormat 
specii'ications can be used to do so. 
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To indicate that an entire table or a~rray is to be written on a 
single output record, the table or array is described on the 
Output-Format Specifications Sheet a.loi:ig with a:tJ.Y other f'ields 
for the record. Columns 32-3'1- of the 1output specilications must 
contain the same table or arrey name as the one used on the 
Extension Specifications Sheet, and columns 40-43 must _contain 
-che record position where the last :field of the array is to enci. 

If an output record i.s to contain only certain items from a table 
or array, the items a.re 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 I'ield name. TabJ.e names on the 
Output-Format Specii'ications Sheets cause the last found table 
entry to be written out instead of the entire table. 

When an en tire array_ is to be edi. ted, an~ editing specified 
applies equally to aJ.l items 1.n the s1.rray. If' differing editing 
requirements exist for individual 1tems, these items must be 
referenced individually. (See Section 8, ''.Etlited Fields, .. for 
more information on editing.) 

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

TABLE AND ARRAY DESC.RIP.£101~ 

One extension specifications line is ~sed for each table or array 
to be defined. The columns in which entries should be made de1~nd 
upon whether a single table or array or alternating table~:i or 
arrays are to be loaded, and the loading time (compilation, 
pre-execution, or execution). When only one table or array is 
being described, __ .,columns 11-45 are used. When tables or arrays 
are f>eing descrioea in alternating format, columns 11-4~ are used 
:for the f'irst table or array and colwnns 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 arra~s 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~xecution time arrays can include entries in 
columns 19-26 (''to" filename) if the table or array described is 
to be written or punched at the end of the job, and in colwnns 
46-57 to describe an alternating table or array. Execution time 
arrays cannot have uto" 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-executio.n ti.me tables and arrays can be mixed. 

CODING INSTRUCTIONS 

Detailed descriptions o£ the extension entries to be coded on the 
speci:fications sheet are defined below. Extension speci:fications 
are used to complet.e the description o£ record address files as 
well as to describe tables and array. Columns 7-00 may te used 
for comments (see Section 3, columns 7-14). 

PAGE .NUMBER ( CoJ.umns ·1-2) 

Entry 

01-99 

~script ion 

Specifications sheets are numbered 
sequentially. 

More than one 0£ each type oi' specifications sheet may be used in 
the course of' coding th~e source program. To keep the sheets in 
the ~proper order, the coded Extension Specifications Sheets must 
be ~roupal together sequentially and arranged with the other 
specifications sheets iri the following order: 

Control Card and ~1le Description 
JE!xtension 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) 

Tu.try 

Any number 

Description 

Line numbers are assigned in 
ascending sequence. 

PAGE 12 

Line numbers are preprinted in columns 3-4 of the specifiraticons 
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 two completed lines. Column 5 can also 
be used to this e~nd. The line numbers assigned need not be 
consecutive, but they must be in ascending order. 

TYPE OF FORM (Column 6) 

Entry 

E 

1:escription 

E identifies the extension 
specifications to the compiler. 

"FROM" FILENAME (Columns 11-18) 

tl'ltry 

Blank 

Record. 
address 
f ilena.me 

Table or 
a:rray 
:f ilena.me 

]Description 

.Either a compiJ.ation time or an 
iexecution time tab.le or array is 
being described. 

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

The name of the ~re-execution time 
table or array file is entered. 

The "from" filename entry in columns 11-18 is used to name a 
record address fil.e or a file used for loading a pre-execution 
time tablE or array. mery pre-e.x:ecution time table or array 
filename used in the progr:am must be named on an extension 
specifications line. Ea.ch entry must begi.n 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" filename 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 arra~s must be in the same 
order as they are on the file extension cards and must be 
separated by records with ** in t~ £irst 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 

Blank 

Input or 
upe1ate 
filename 

Output 
.filename 

Description 

Either an execut.ion time array is defined 
on this line; or the compile time or 
pre-execution time table or array ooing 
de.fined is not to be written or punched 
out at the end of the job. 

The name of the .file that is processed 
by the record address file named in 
columns 11-18 is entered. 

The name of the output file on which a 
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" filename 
columns (11-1£), the "to" filename must contain the f'ilename o£ 
an input or update file. The record address "to" filename is the 
name o:f the primary or secondary f'ile 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 file to be used to write or punch the tables or arrays 
named in columns 27-32 and 46-·51. Columns 19-26 should re le.ft 
blank i:f the tables or arrays are not to be written or punched. 
Columns 19-26 cannot be used for execution time arrays, since 
e.xecution time arrays cannot be written at end-o.f-job. 

AfteJr all other records have bE..~n written or punched, a compile 
or pre-execution time table or array intended f'or output will 
automatically be written or p.mched in the same format in which 
it was entered, unless the output table or array is rear.ranged 
through output-format specifications (see Section 8). Table or 
array output can also be forma.tted by the use of exception lines 
so that one item is writ t«~n at a time (see Sec ti on 7) • 
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TABLE OR AHRAY. NAME (Colullll'lS 27-32) 

.Entry 

Blank 

Table or 
array name 

])escription 

A record address fi.le is being 
described. (No further specif ica.tions 
should be entered on this line.) 

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

Columns 27-32 are used to assign a name to the tab.le or array 
being described. When alternating tables or arrays are bE~ing 
described, columns 2.7-32 must name the table or array whose i.tem 
is .found f'irst on the input record. 

1'he name assigned to a table or arrax must begin in column 27 and 
must follcw the rules provided in "Table and Array Names 0 in the 
beginning of this section. 

NUMBER OF ITEMS ON EACH RECORD ( Columru> 33-:35) 

Entry 

Blank 

1-999 

pescription 

Indicates that an execution time array 
is being described .. 

Indicates the number of table or array 
items on each table or array input record •. 

Columns 33-35 a.:re used to si:ecify the eza.ct number o:f ta blE~ or 
array items on each table or array input record. The entry must 
end in column 35. Leading zeros ~9 not required. Every i11put 
record .for the table or array except the last record must contain 
the same number of items as the number specified in columns 
33-35. The last record may contain fewer entries than that 
number, but never more. 

When two tables or arrays are described in alternating fonna.t, 
each input reco.rd must contain the corresponding items from the 
tab1es written in alternating :form. Corresponding items ~rrom 
alternating tables or arrays are considered one item and mus·t be 
on the same record. Comments may .follow table or array items on 
the table input records whenever there is room. 

Columns 33-35 must be blank for execut.ion time arrays. 
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NUMBER OF ITEMS IN TABLE OR ARRAY (Columns 36-39) 

Entry 

1-9999 

Descripti.on 

Indicates the maxjmum number 0£ table 
or array items. 

Columns 36-39 are used to specify tJle maximum number oi' table or 
array items which can be contained in the table or array named in 
columns 27-32. The· ent.ry mus~t end in column 39. Ii' a table or 
array is :full, the numbe.r entered in columns 36-39 s_pecifies the 
exact number of items in it. li a table or array is not full, the 
entry speci.fies the maximum number o:f items that can be put into 
the table or array. The 1ent.ry also specifies the number o:f items 
in a table or array in alternating format (columns 46-51), since 
both must contain the same number. 

LEl~GTH OF ITEM (Columns 40-42) 

Entry 

1-15 

1-255 

Descr.iption 

Indicates the number of' digits in each 
item of a numeric table or array. 

Indicates the number of characters in 
each .item oi' an alphanumeric table 
or array. 

Columns 4~2 are used to specify the length o.f each item in the 
table or array named in columns 27-32. The entry must end in 
column 42. Leading zeros are not required. The length 0£ a 
numeric item cannot exceed 15 digits, and the length 0£ an 
alpha.numeric item cannot exceed 255 characters. 

When a numeric table or a.rray in binary or packed decimal £ormat 
is described, the unpacked decimal length must re entered (see 
Section 6, ''Numeric Field J!,ormat" ). 5 is entered £or a 
two-character (two-byte) binary :field and 10 is enteroo for a 
.f our·-character binary f ie1d. 

The length speci:fied in columns 40-42 applies to all the items 
with.in a table or array. When necessary_~ leading zeros must be 
added to numeric items· and leading bJ.anks must be added to 
alp.h.~umeric items to achieve the specified length. 
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When tables or arrays are described in alternating format, the 
entry applies to th~3 table or array whose item appears first on 
an input record. 

PACKFJ) OR EINARY FIELD ( (;olumn 43) 

Entry 

Blank 

p 

B 

Description 

Data is eithier alpb.snumeric or in 
unpacked decimal format. 

Data for the table or array is in 
pa.eked decimal .format. 

Data for the table or array is in binary 
format. 

The format of the items in a numeric table or a:rray named in 
columns 2 ... 1-32 is specif'ied in column 43 as unpacked decimal 
packed decimal, or binary. (See Section 6, 0 Numeric Field 
Format," for a discussion of formats.) 

Ii' the item is in p:;~cked 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 alp.bara1meric or unpacked decimal .format, column 43 is 
left blank. CompilE~ time tables and a.rrays are always in either 
alphanumeric or unpacked deci.mal .format (column 43 is left 
blank). 

When tables or arrays are described in alternating format, the 
entry applies to the tab.le or array ~rhose item appears first on 
an input record. 

DECIMAL .POSITIONS (Column 44) 

Elltry 

Blank 

0-9 

]Description 

~rhe table or array items are alphanumeric •. 

~rhe number of µ:>s.i tions to the right 0£ 
the decimal in num«~ric ·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 positio,ns may lie to the right o£ the deciinal in 
numeric table or array .items. I.f no decimal positions exist, the 
entry must be zero. 

Whe.n alternating tables or arrays are described, the ent~ in 
column 44 applies to the table or array whose item api:ears .first 
on an input record. 

SEQUENCE (Column 45) 

Entry 

Blank 

A 

D 

Description 

The data in . a table or array is not 
in any speclal order. 

The data in a table or array is in 
asce.nding order. 

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

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

Whe.n alternating tables or arrays are described, the sequence 
ent.ry applies to ~the table or array whose item appears f'irst on 
an input record. 
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ALTERNATING TABLE OR ARRAY. ( Columns 46-5'7) 

If alternating tables or arrays are being described, the 
specifications for the second table or array are entered in 
columns 46-57. Tabl,es must alternate with tables, and arrays mw:it 
alternate with arrays. The tab.le or array described in these 
columns must be loaded in alternating format with the table .:>r 
a:rray named 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 f•or 
the corresponding columns, 27-32, used for the first table or 
array described. 

COMMENTS (Columns 58-74) 

Entry 

Any 
characters 

Description 

These columns are used for programmer 
comments. 

Since columns 58-74 are disregarded by the compiler, they can be 
used to make notatimis. These will appear on the program listing 
after compilation and may assist the programmer in remembering 
details about the table or array descrjLbed on each specification 
line. 

Comments columns serve solely as an aid in documenting the sour·ce 
program, and they may contain any characters in the character 
set. 

PROGRAM IDENTIFIC.ATI01~ (Columns 75-00) 

&ltry 

Any 
characters 

Description 

These columns nay be left blank or used :tor 
program identificat.ion or :for comments. 

The program identification .field of all cards following the 
control ca.rd may contain any charactiers, including blanks. The 
field may therefore be a continuation of the comments field in 
columns 58-74. 
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SECTION_5. LINE COUNTFF SPFCIFICATIONS 

Line counter specifications are used for r:rinter fjles in a 
program when external controls, such 2s sensing chA.nnel 12 for 
overflow, are not applicable or not desirable. The specificHtionf: 
are written on the R!)G II Fxtension and .Line Counter 
Specifications Sheet (.Fieure 5-·1). Jn addition to their u::-e i11 
controlling spacing cy relating line numbers on a form to prjnter 
channel numbers, 1ine counter specificat5ons may alternatively be 
used to indicate the~ leneth of the form used in a printer ard a.t 
what line overflow occurs. If no lire ccunter specif.icatiom_, are 
made, the form lenrth is assumed to be 66 1 ines, and line ro is 
assumed to be the overflow line. 

----·-·-···-----------··-·-···----------------------------------
Punching Instructions 

~::
1

·1 I I I I I 
Date. ____ Page_ of __ 

Programmer. ______ _ 

Program. _______ _ 
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CODING INSTRUCTIONS 

Detailed description::; of the line counter entries to be coded on 
the specifications sheet are dcfinErl bel.ow. 

PAGE NUMB&, (Columns ~1-2) 

Entry 

01-99 

Description 

The specifications sheets are numbered 
sequentially. 

More than one of each type of specificc1.tions sheet may be used in 
the course of codinp; the source proeram. To keep the sheets in 
the proper order, the coded Line Counter and Extens.ion 
Snecifications Sheets must be erou_ped tor:ether sequentially and 
arr2n.r:ed \dth the other specifications sheets in the following 
order: 

Control Card .cmd :File Description 
Extension and Line Counter 
Input 
Calculation 
Ot:tput-Ebrmat 

The speci.fications sheets should then be numbered in a.scend.Jng 
sequence. 

ltl.NE NUMB.EH (Columns 3-5) 

!i.X1try 

Jilly number 

Description 

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 liues 
below the preprinted numbers can be used .for additional lines or 
to insert a line between completed lines. Column 5 can al.so be 
used to this end. The line number,s assigned need not be 
consecutive, but they rr.ust ue in ascending order. 
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TYPE OF !ORM (Column 6) 

Entry 

L 

Description 

L ide11tifies the line counter 
specifications to the compiler. 

FILENAME (C.Olumns 7-14) 

Entry Descr:iption 

PAGE 

1-8 
characters 

The output .file to be printed is named. 

3 

The f'ilename must begin in column 7. Filenames entered on the 
Line Counter Specifications Sheet must also be de.fined on the 
File Description Specif'iec-ations Sheet. The outp.it device assigned 
to ·the f'ile specified on the File D3scription Specifications 
Shee·t must be a. printer. 

A valid filename consists of' one to ei~t characters. The .first 
character must be alphabetic; the .remaining characters may be any 
combination of alpha.betic and numeric characters. Special 
characters a.re not permitted, and the first character cannot be 
one of the following characters: If, $, or '2:. Blanks cannot appear 
between chB.racters in the name. Columns 7-80 may also be used for 
comments {see Section 3, columns 7-14). 

IJ:NES AVAILABLE OR LINE NO. (Columns 15-17) 

Entry 

1-255 

Description 

Indicates the number of print lines 
available on a page or form. 

The lines available entry specifies the exact number 01· 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 o:f 66 l.ines is assumed. 
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ColUlllllS 15-17 .may also be used 1;o relate a report line to a 
channel number. See columns 15-74 for an exp.la.nation of this type 
of speci.fiaation .• 

When columns 15-1'7 are used to ::;.teci.fy the number of lines 
available on the ~' an L must be s1~cif.ied in column 53 o1' the 
control card. 

FORM LENGTH (FL) OR CHANNEL NO .• (Colwnns 1.S-19) 

Entry 

FL 

Description 

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

FL is manLatory in columns 18-19 .if the form length haS been 
speci:fied in columns 15-17. When fl, is used, an L mw>t be 
specified in column 53 of the control card .• 

Columns 18-19 may also be used in conjunction with columns ~15-17 
to specify a. channel number related. ·to a report line. See co.lumns 
15-74 for an explanation of this type of specification. 

OV.ERFID~ LI1'JE NO. OR LINE NO. (Columns 20-·22) 

Entry 

1-255 

Descriptiop 

Specifie.s the lin.e number of' the 
overflow line. 

The overflow line number ent37 specifies the exact point on a 
page or form at which over.flow occurs. The entry must be 
right-justified. Leading zeros are not required.. When the 
over.flow line no •. entry is lef't blank, the standard value of' 60 
is assumed. 

Indicating a linE~ slighily above t.he bottom of' the page as the 
over.flow line enables totals information to be included between 
the specified overflow line and the bottom of a J?rinted page or 
form. When a space, skip, or pri.nt operation (see Section 8, 
columns 17-22) carries printing one line below the over.flow line, 
the overflow indicator turus on t;o signal that the end of the 
page is near. When the overflow izxlicator is on, the program 
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automatica).ly prints. the~ extra information before forms are 
advar1ced to the next page. Detail lines are printed, if this JBrt 
of the ~ro~ cycle has not already been completed; total lines 
are pr111ted; and total lines conditioned by the overflow 
indi<~tor are printed. 

The overflow line should be placed high en~ on the p:ige to 
allow for this wrap-up and for s:ny special printing. 

Col.umns 20-22 may also be used to relate a report line to a 
channel number. See columns 15-74 :fo.r an explanation o:f this type 
o.f specification. 

OV.ERl!'LOW LINE ( OL) OR CHANNEL NO. ( Columns 23-24) 

Entry 

OL 

Description 

Indicates to the program that an 
over:flow line n.unber was specified in 
columris 20-22. 

The OL entry is required in colum.ns 23-24 whenever an overflow 
line number has been specified in columns 20-22. OL is normall.y 
used i.f an L is speci.f ied in column 53 of the control card. 

Columns 23-24 may also be used to relate a channel number to a 
report line. See columns ~!5-74 for an explanation o:f this type of 
specification. 

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

Entry 

1-255 

1-12 

Description 

Specifies the line number. 

Speci.fies the related channel number. 

The fields in columns 15-74 may relate spsci.fic line numbers on 
the report to channel numbers used on the Output-Eormat 
Specifications Sheet (Section 8). The line numbers of the form 
are entered in the line no. columns, and the channel numbers to 
be rE~l.ated to each line are entered in the associated channel no. 
columns. The specifications for the channels ~ be entered in 
any <>rder. The entries must be right-justll'ied. Leading zeros may 
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be omitted. The highest permissible line number is 255, and ·the 
highest channel numbe~r is 12. 

A form length should not be s~ii'ied :for a .fil.e when chanJnel 
numbers are being used • .columns 15-19 should be used to spec:if'y 
the first line number-to-channel l11.Ul1ber relation, or they may be 
used instead of columns 20-24 to specify the overflow line 
number. 

Channels may be used to control the spacing on a printed page. 
The printer carriage control tape illustrated on a print chart 
coding form (see :Figure 1-5) has 12 vertical. lines on it, one for 
each channel. Holes may be punched on the tape along channel 
lines, opposite output lines. If the program encounters a channel 
skip instruction (see~ Section E, colurnLLs 19-22), the printed page 
is automatically adv.a.need to the next output line associated with 
the given channe.l. The line-to-channel number relations are 
specified on the IJine Counter Specii'ications Sheet. 

The rules that apJ?ly to the printer carriage control tape also 
apply to line cow1ter charmel number assignments. Only the 
channels used in the output-format s_pecifications should be 
specified. Several output-format specifications lines may be 
related to one channel. Only a si.ngle channel number may be 
assi~ned to a particular line. Only· one line of the Line Counter 
Specifications Sheet may be used for a file~ 

Chrumel 1 is pre-assignea to tne i'irst 1)rint line on the i;&ge, 
and channel 12 is pre-assigned to the over:flow line; thus 
"overflow line" /"OL" and "channel 1~:" are synonamous terms and 
should not be used together. If channel 1 is not assigned, line 6 
is assumed to be tne first print line oi"' the page; and if channel 
12 is not assigned., line 60 is assumed to be the overflow li.ne. 
Both channels 1 and 12 must be assigned. if automatic skim;>ing 
from the end of a :form after channel 12 to the beginning 0£ the 
next form at channel 1 is desired. 

---------/'-
Line Counter 

! l FIRIT SECOND THIRD fDURTH Fll'TH llXTH ] HVENTH llOHTH NINTH TENTH ELEVENTH 'IWELFfH 

.. cc ! ~ ~i u !i~ . . 1 T Tl 
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z z ~ C!li! .. ii! •!g i "' i .. i i i .. i I I: .. !i !I! ; i . ~ i i !I! i IU 
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.Figure 5-2. Report Line-to-Channel Number Relation. 

Figure 5-£ shows how entries are made to relate a report line to 
a channel number. On tbe 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 (450L) for f'ile .F.LE1A. An L must have been speci.tied in 
column 53 of the control card (Section 2, column 53). 

No form length is specified .tor .file :ELE2E, but all the entries 
in columns 15-29 are used to relate report lines· to cmnnel 
numbers. The · fi.fth line of the report is assigned to channel 2, 
tJie tenth line at the report is assigned to clarmel 3, and the 
.fiftieth line is specified ~as the overflow line by assigning it 
to cha.nl'el 12. The :first print line of the report is assumed to 
be line 6 • 

.'E'igure 5-2 shows the two ways in which the line counter 
specifications can be coded. When form length and overflow line 
entries are used they should be placed in columns 15-24. When 
channel number assi.grments are used, specifications must begin in 
columns 15-19. 

PROGRAM IDHITIFICATION (Columns ·75-00) 

Entry 

Any 
characters 

l!:scriptiQ!! 

These columns mey be used :Lor programmer 
comments. 

The program ide:nti.fication en ·tcy o.f all cards .following the 
control card m~y contain a.ny characters, including blanks. The 
columns may be used for programmer comments, i£ desired. 
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SECTION 6. INPUT SFECIFICATIONS 

Data .files, records, am .fields of the records to re used as 
in~t by an object pr9gram are d~cribed on th~ RPG II Inwt 
Specifications Sheet ~Figure 6-1J. Speciricat1ons £or the 
descriptions .tall into two divisions: file am record type 
identification entries, SJecified in columns 7-42; am field 
description entries, specified in columns 43-74. The :field 
description entries must start at least one line lower than the 
file and record type identification entries. 

RPG 11 Specifications 
Punchi119 ln1truction1 

::kl I I I I I 
De1lt """'-°'--
l'rognimnw ___ .. --·------

Prognim _________ _ 

Input 

Fi8ure 6-1. RIG II Input Specifications Sheet. 

RECORD INDICATORS 

A single file can contain more than one type of record, a.n:1 
different operations can· re per.formed for each-- tyis. To control 
t.he processing of the various record types, a record imicator is 
assigned to each type in columns 19-20. When a record type is 
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selected for processi.ng during tne execution of the object 
program, its corresponding record indicator is turned on to 
identify the record type to the system. (All other record 
indicators are off unlt:~ a chained file is being processed

5
• mor,e 

than one record in a cha.in £ile can be processed at a time. 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 1~20 can be used for three purposes: to specify 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 01>e.rations," for indicator 
summaries.) 

RECORD ID~TIFYIIK.1 IHDICATORS 

Record identifying indicators are used to distinguish between 
record types or to check for a .record "type that causes an err<>r 
condition. 

The use of look~ahead fields allo1-1s the System to look at 
information in fields on the next record available for processing 
in an input file. In upiate 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 last record from a file has been processed, every 
look-ahead field for the file is automatical.ly filled with 9's 
which remain in the f i.elds 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 II'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 i'ollowing the header. A trailer portion 
cannot be split between two records. 

CHAHACTER STRUCTURE 

The structure of a character is important in its use as re.rt o:f 
the record code (columns 21--41). EB.ch alphabetic, numeric, or 
special. character is represertted by a unique combination of 
punches in a keypunched card. Each punched character consists of 
two i:nrts: a zone portion, and a digit portion. When the 
character is read into the computer, it retains this composition 
even though it has been translated into eight magnetic bits for 
com1?uter. representation ~n storage. As ~ result o:f the 
translation, the representation o:f 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 
di:f£erent zone punches in the computer. Characters are stored in 
the machine in EBCDIC form. It is the EBCDIC machine 
representation of a character that must be considered in such 
functions as sequencing, testing, identifying, or comparing 
.records. 

All chara.Lters car1 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~ a special position in relation to all others in a collating 
·sequence. 

NUMERIC FIELD EORMA1: 

The entry in column 43 describes the.format of a numeric field. 
ThrE~ diff'eren t numeric .field. i'ormats are used in RPG II: 
unpacked decimal (Figure 6-2), pac.ked decimal (Figure 6-3), and 
binary (Figure 6-6). 

UNPACKED D:ECIM.AI~ FORMAT 

In unpacked decimal format, each byte of' computer or disc storage 
can hold one alphabetic, numeric:, or special character. EB.ch byte 
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is divided into eight bits: a four-bit zone portion followed by a 
:four-bit digit portion .. F.9.ch digit in a decimal number contains a 
zone position which indicates whether the m..unber is p:>sitive or 
nef::ative. In unpacked decimal format, only the zone o:f the 
rightmost byte of the rightmost digit serves as the positive or 
negative sign. 

3-DIGIT NUMBER OCCUPYING 3 BYTES OF DISC STORAGE 

FIRST DIGIT SECOND DIGIT THIRD DIGIT 

ZONE I DIGIT J 
I I I I ..L.l. 

ZONE 

I I I 

DIGIT 

I I I 
I ZONE : 

L.L_I I I 

BYTE +OR-

DIGIT 

I I I 

Figure 6-2. Unpec.ked Decimal Format. 

In packed decimal. format, e2ch 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 o.f the rightmost byte. 

6-DIGl"f NUMBER OCCUPYING 3 BYTES OF DISC lSTORAGE 

z l DIGIT I DIGIT J 
I I I !_.L..J. 

DIGIT 

I I I 

DIGIT J 
I I I ~--·~-·T-' ______ ...._, ~_I 

BYTE +/-

Figure 6-3. .Packed fucimal Format. 
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JPACKED DECIMAL Rm?RE5ENTATIOJI 

~rhe i;acked decj .. mal . cooing system uses a four-bit code to 
represent a nwaeric character, rut to conserve space the zone 
bi ts are excluded and a sign bit is added to the least 
significant byte. I:f the number is negative the rightmost .four 
bits of the least significant byte contain 1101. I:t the number is 
positive, the rightmost four bits of the least signi.ticant byte 
contain 1100. Figure 6-4 illustratescthis ~convention with the 
number -4, 9)2. 

loooo I ol1JoloJ 1001 0000 0 0 1 0 1 1 0 1 

4 9 0 2 Sign 

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

When an externeJ. device enters unpacked nuneric data, each digit 
:is preceded by a foul'-bi. t zone byte • .Figure 6-5A illustrates the 
greater quantity of memory which would be required if' the System 
could not pack the decim.l codes before they were stored~ and 
Fi~e 6-5B illustrates the number as it would ~PJ?ear in memory 
i.f it were pwked. Both .figures use the number 5,8'1-2. 

0 ~I 010~00 I 1111 10100I1100 ! 001iJ 
Zone 5 8 4 Sign 2 

0 I 0000 I 0101 ECXX> I 0100 I 0010 l 1100 I 
5 8 4 2 Sign 

Figure 6-5. Memory Required for Packed vs. Unpicked Ntmleric re.ta. 

Packed fields are po:sitive if' the sign is a he:xadecimal F, A, c, 
E, o, 2, 4, 6, 7, or a. Packed :t'ields are negative if' the sign is 
a hexadecim.l B, D, 1:, 3, 5, or 9. 
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BINARY FOfu\AT 

Binary format numbers are in twos com1U.ement form. In binary 
format, each field on disc must be either two or four bytes long. 
Two b~tes of disc storage can contain up to five decimal numbers1 and four bytes of disc storage can contain up to ten decimEu. 
numbers. 

Two-byte binary fields contain a on...o..bi t sign followed by a 
15-bit numeric value so that in 'binary format any decimal number 
up to 32, 767 requires only t'WO bytes of disc storage, at the 
most. },or each two-byte binary field stored on disc, the systE~m 
automatically sets aside five digits of storage to accommOOa.te 
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 
hieh as ~' 14 ... /,483,647 requires a maximum of only fov.r bytes of 
disc stora.e;e. The system automatically sets a.side ten digits of 
memory storage to accommodate ea.ch four-byte bina.r'\J field stored 
on disc when it is cortverted to packed fornat. 

TWO-BYTE BINARY FIELD 

I I I I I I l_J_I I I I I I I 
'-vJ 

NUMERIC VALUE UP TC> 6 DECIMAL 
+ OR - NUMBERS IS STORED IN REMAINING 16 BITS 

FOUR-BYTE BINARY FIELD 

I.___._, -------' _, ___ , _I Lt_ I I I I I I I LLL...l___..I ___ , __tJ 
'-.r' 

NUMERIC VALUE UP T 1010 DECIMAL 
+OR - NUMBERS IS STORED IN REMAINING 31 BITS 

Figure 6-6. Binary ~Forma.t. 
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A .field ·name is used in columns 53-58 to identi.fy a particular 
field, array, or array item in an input record • .Ea.ch field in 
each record type must be give.n a unique name .from one to six 
characters long. The assigned name can then be used throughout 
thE~ program whenever thE~ .field is referenced. 

Ea.ch .field name assigned requires a sepa.rate line on the Input 
Specifications Sheet. Names o.f the fields must be indicated .for 
all types of records, however only 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 recorc! type should be assigned di:f.ferent 
names, since only the field described last is used if fields are 
identically named within a record type. If they are the same 
length and conta:i.n the same type of data, however fields .from 
di.f:ferent record types may have the same name regard.less of' their 
location in each record type. Althoueh each field with the same 
name still rEX1_uires a separate description, the OR relationship 
may be used to avoid duplicate coding. 

If the form or report to be output consists of several pat:es, it 
is usually desirable to number the pages. Page numbering normally 
begins with page 1 and is handled automt=ttical.ly when the 
pre-defined R.PC II field name !)AGE, PAGE1, or PAG.E2 is entered in 
the Output-Format Specificatj_ons 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, coJ.unms 59--60) has been assit:ned to indicate the point at 
which speci.f ied operations are to re per.formed. 

Whenever a record which contair1s a control :field is selected, the 
data in 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, 
co1umns 9-17 and Section 8, coJ.umns 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 o~ control fields. 

A control break .most commonly occur.s after the first record 
containing a control .field is read~ since it is compared to an 
area in storage which contains no a.a.ta. TotaJ. calculations and 
total output operations are bypassed for the first record 
containing a control. .field because fields from two di:ffere.nt 
records are not being compired. 

Within the same record type, record columns in control .fields 
assigned different control level indicators may overlap, but the 
total number of columns assignai as control fields when ez:1ch 
control level is counted only once, must not exceed 255 • 

.NUMERIC CO.NTROL FIELDS 

If' a control fie.ld is specified as numeric 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, berore 
they are processed. When numeric control fields with deciJnal 
positions are compared. for a control break, the decimal. point is 
ignored; all the die:it I;Qrtions of' a specified numeric field are 
used in the comparison, and all fields are treated a.s unsigned 
fields with the number of' decimal positions ignored. 

SPLIT CONTROL FIELDS 

A split control field is a control 1·i.eld that is made up o:f two 
or more connected or W1connected i'i.elds on a record. The same 
control level indicator is assigned. to all pirts of a s_pli t 
control :field. The :Lndicator-1·1aggea t'ielcls 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 cont~ol 
level operations, fields from different record types which have 
been assigned the same control level indicator may have the ~e 
name. 
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If the .field names are dif'ferent, the length oi' the portions oi' 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 must agree in length a.nd content, containing 
either alphabetics or numerics. The format o:f the portions o:f a 
spJ.i t control field ca.nnot 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 ex;ceed 15 
characters and the sum of all the components of the control field 
does not exceed 255 characters. 

CONTROL LEVEL INDICATOR.S 

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

Control level indicators are used in colW1U1S 59-60 to signaJ. that 
operations are to be performed on only the first record in a 
control group; th.at 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 
informP .. tion. (Control level .indicators are also used as record 
indicators in columns 19-20, am as field record relation 
indicators in columns 63-64.) 

Control level indicators are assiened to control fields in the 
order 0£ the fields' importance, but they need not be assigned in 
any sc.-:quence and gaps can occur in the control levels assigned. 
Be~ore an indicator is assi&ned, each field should l:x3 assessed 
for its importance in relation to the other control fields, and 
the indicator chosen accordi:n,gly. Larger numbers are hieher in 
rank than lower Jnumbers. Al1 indicators with a lower rank 
automatically turn on or off when a higher-ranking level br~..ak 
occurs; for examp~le l .--.. when an L3 control break occurs, control 
level indicators L1, ~, and 13 all turn on. 

Control level indicators can be turned on or off by operation 
codes SEl'ON and SETOF (see Sect.ion 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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MULTI.FILE PROCESSING 

The selection of records i'or processin.g from more than one fi:le 
is called mul tifile J;>rocessillE. Althougfi records are always read 
from .a primary file and one or more secondary files in mul ti:fi~le 
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 secorldary files are processed in the order in which 
they are described in the file description specifications. I.f 
match £ields are speci.fied (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 :E'IELDS 

When the match fields method of' record selec·tion is used, records 
are selected according to the contents of specified f'ields. One 
record is read frOJn every file and specified fields in each 
record are compared to the primary file for a match. Whenever a 
record f'rom the primary file natches a record f'rom the secondary 
file, the primary file record is J?rocessed first, then t.he 
matching secondary file record is procE~ssed, unless another f'i.le 
is forced (see Section 7, "Operation Codes - EORCE"). The record 
indicator (columns ·1s-20) is on at the time the record is 
processed to identify the record type just selected and control 
the type of processin1g; that takes place •t 

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 i~he highest match field is 
selected. 

After a record has been selected .fron: a f i.le and processed, the 
next record f'rom that file is read. It is compared f'or a match 
field at the beginning of the nruct 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 co.mparing one field or many f'ields. 
When the primary record field matches a field in one or more of 
the secondary records the matching record indicator (MR) turns 
on. The matching record selected for processing is determined by 
the priority of the files .from which the records came. 
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A record for which no match field has been specif'ied is selected 
before records with specified match fields, and is processed 
immediately after the record. it follows, with the MR in:licator 
of :f' • Ii' this record type is :first in the file, i t is processed 
first even if it is not the primary file. I.f match fields have 
not been specif'ied for two or more o:f the records being comJ;E.red, 
the order of their selection is determined by the priority o:f the 
files .from which the records came. 

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

MATCHING RECORD Il~DICA1'0R 

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 secondary file records, the MR indicator is always on. If 
record types are read :for which no matching fields have teen 
speci.fied, MR turns off. 

CODING INSTRUCTIONS 

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

PAGE NUMBffi (Columns 1-2) 

Entry 

01-99 

Description 

The specifications sheets are numbered 
seq uen ti ally. 
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More than one of each type of specifications sheet may be used in 
the course of codintj the source _program. To keep the sheets in 
the proper order, the coded Input Specifications Sheets should be 
grouped together s~uentially and arranged in the following 
order: 

Control Card and J~ile Description 
Extension and IJinE; Counter 
Input 
~cul.ation 
Output-Format 

The specifications sheets should then be numbered in ascendir.ig 
sequence. 

LINE NUliBER (Columns 3--5 ) 

Th try 

Any number 

De:scription 

Line numbers are assigned in ascendin£ 
sequence. 

Line numbers are preprinted in columns ')-L1 of the specifications 
sheet for the programmer's convenience. The unnumrered lines 
below the preprinted numbers can te used for additional lines or 
to insert a line between completed linez. Column 5 can s1so be 
used to this end. The line numbers assi£;ned need not be 
consecutive, but they must be in .ascend.i:ng order. 

TYPE 011 FORM (Column 6) 

Entcy 

I 

Description 

I is preprinted to ide~tify the input 
s:peci.fications to the compiler. 
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FILE: AND RECORD TYPE IDENTI~'ICATION ElJTRIES 

FILENAME (Columns 7-14) 

Entry 

1-8 
characters 

Description 

The input or up:late file being 
described is named. 

PAGE 13 

Every input or update file named on the Input Speci.fication Sheet 
must previously have been described on the .File Specifications 
Sheet. The exact filena.me originally choseri. must be used and must 
begin in column 7. If the .filename is le.ft blank, the la.st 
filename entered is assumed to be the i'ile being described. 

The filename is entered on tile first line containing information 
relevant to the records in that file. The information on the 
t'ollowing lines is considered pa.rt of the description of the file 
named until a new filer.ame is entereP. in columns 7-14. Thus· it is 
not necessary to repeat the .filenarre entry when more than one 
line of description is used for a file. All records and .fields 
for a .file must be completely described be.fore a new file is 
named for description. Columns 7-00 may also be used for comments 
(see Section 3, columns 7-14). 

SEQUENCE ( Coltlffins 15--1 (,) 

Entry 

Any two 
alphabetic 
characters 

Any two 
numeric 
cl'.:aracters 

pescription 

Secuence checkine is not to be done. 

A special sequence is assigned 
to different record types in a file. 

Sequence checkine is not .necessary for every file (see Section 8, 
column 18). If di.fferent record types do not need to be in any 
special order, any two alph2betic cbaracters can be entered in 
co1umns 15-16. An alphabetic entry must be made for chained 
files, however, since sequence checking is not possible for that 
type of file. 
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When both alphabetic and numeric sequeJice entries are specifiE~d 
for record types within a single file, the alphabetic entriE~s 
must be made before the numeric entries. 

A numeric entry in columns 15·-16 assigns a sequence nurr.ber to 
dif:ferent types o~f records within a :file so that records with a 
particular identif.ication code may be checked before records of 
another type which bear another identification code. The reco.rd 
types are assigned sequence numters i.n the order in which th«::y 
are to appear. The first record type must be given the lowest 
sequence number, 01, and the remainine recor<i types must be 
numbered in ascending order. Sequence numbers need not be 
consecutive as long as they are in ascending order. 

Seauence numbers have no connection with control levels. Sequence 
checking is used solely to ensure that all records of tyi:e 01 
precede those of type 02, and so forth. Sequence checking canrmt 
be used to designate the order of records within a record t~e, 
or to check the da.ta i'ields within a record (see "Mul ti.f11e 
Processing" at the beginning of this section). 

Seouence entries are not made for records in an AND or OH line. 
The sequence entry from the previous J.ine applies to the card .in 
the OR line (see colunLDS 53-58). 

NUNBEH (Column 17) 

~try 

Blank 

1 

N 

IX::scription 

Sequence checking is not to be 
performed (the sequence entry in 
columns 15-16 is an alphabetic entry). 

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

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 i.n the 
sequence group. The H entry is used whEm more than one record of 
the type specified can be present in the sequence group. 

No number entry is required for AUD lines ani OR lines. ~'he 
nun:ber designated in the preceding line is applied. (See columns 
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.21-Li 1 i'or a description of' AND lines; columns 53-5£ ror a 
description of OR lines.) 

O.P'l1ION (Column 18) 

Entry 

Blank 

Description 

The. record type must be present in 
ea.en sequencea ,group. 

The presence of the record type is 
optional. 

A blank entry indicates that a record of the speci.fied tYIJe mu.st 
be present in each sequenced group. When sequence checking is to 
be I:>erformed on record types, the e entry indicates that a reco.rd 
o.f the type specified i11 columns 15-16 {sequence) may or may not 
be present. The entry ~c;>hibits a ~equence e~ror .from occurri~. 
An cr should be spec11iEii only 1£ a ntm1er1c entry was made in 
columns 15-16. 

No option entry is required for Al~D or OR lines (see columils 
.21-41 and 53-5E, respectively). The entry from the preceding line 
is applied to an AhD or OH line. · 

RECORD INDICATOR (Columns 19-20) 

Entry 

01-99 

L1-L9 

IB 

HO-H9 

Descri;ption 

The reoord identifying indicator is used 
to specify a particular type of record 
in a file. 

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. 

l'he last record indicator is used to 
indic;Ste that the job is to end. 

The balt 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. 
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The trailer specific'S.tion is used to link 
trailer portions of spread cards to the 
header portion. 
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itecord indicator entries are used for a variety of situations. 
~rhey can be used as record identifying indicators, to indicate 
look-ahead fields, or to denote spread cards. 

Record indicators ca.n be assigned in any order; there is ;no 
prerequisite sequence. A single record indicator may be assigned 
for any number of different record tyJ?es if the same operations 
are to b€ 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 is not important or .if 
only one type of recor<i is specified with a file. 

No record indicator may be assiened for records entered in the 
AND line of an AND relationship (see columns 21-41). Record 
indicators ma:>' be assigned in the OR 1.ine for every record type 
in the OR relationship that requires special processing (see 
columns 53-58). 

Record identifyine:: indicators comprise four kinds of entries: 
01-99, L1-L9, LH, and HO-HS. 

01-99 

01-99 is the rr~ost frequently ass).en€d record identifying 
indicator. It is used to identify a specific record type in. a 
file that contains two or more types of records. 

L1-I,9 

L1-L9, the control level indicator, is used to identify a record 
only when a record type, rather than a control field (see 
"Control F·ields" at the beginnine nf this section) 1 determines 
the start o:f a new co:ntrol group .• If a control level indic::::itor is 
used as a record indicator, only that control level indimtor 
turns on durine record selection. All lower level indicators 
remain off'. (See Section 7, "Control levels, " for more 
information on the co:ntrol level indica-tors.) 
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LR 

LH is used to indicate that a job is to terminate. (See Section 
7, "Resulting Indicators," for more information on the LR 
indi.cator.) 

J-IO-H~ 

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 Section 7, "Hesulting Indicators,"' i'or more information on 
the halt indicator.) 

Look-Ahead E'ields 

Look-ahead fields are irldicatied by entering asterisks (**) in 
columns 19-20 (.Figure 6-7). Look-ahead fields are speci.f ied for a 
file rather than for a record type within a file. One set of' 
look-ahead fields can be de.scribed for eac.b.. fil.e. 1lhe description 
applies to all records within a file, regardless of their type. 
The ** entry is ma.de following the norn:al f'ield description for a 
file, and the ·lt-* line can follow only a file or record type with 
an alphabetic sequence entry in columns 15-16. Columns 17-18 and 
21-74 must be left blank when a look-ahead field indicator is 
used. Look-ahead field descriptions are made in the field name 
columns (53-58) on separate lines followinr: the ** line. 

J.Jook-ahead fields cannot be altered in the p.rog~am. They cannot 
be used as a result field (see Section 7, columns 47-48) or 
blanked out after they are written (see Section 8, column 39). If 
the information in a record is to be used both before and after a 
record is selected for processirv;, the field must be described 
once as a look-ahead field, then as a normal field. 
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Figure 6-7. Coding for Look-Ahead lields. 

Spread Cards 

Spread cards are indicated by entering TR in columns 19-.20 
(i1igure 6-8). Spread cards can be specified only when the input 
card files are <iesi,cnated as primary or secondary. Look-ahead 
fields cannot be described for spread cards. 

The fields in the header portion of the spread card are described 
on separate specification lines immediately following the proper 
file and record type entries. If .a numeric entry is made in 
columns 15-16 of the specifics.tions line containing the file and 
record type entries:, an N must be entered in column 17 of the 
same line. 

Each field in the header portion must be described as would a.ny 
normal H.PG II field. Only those fields in the header portion trat 
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 TH line specified inimediately after the file and 
record type entries. 

TR must be entered in columns 19-20 of a s~cification line to 
indicate that the .fields in the first trailer portion ~ire 
described in the specification lines tha.t follow. Columns 7--18 
and 21-74 of the TR lines are left blank. Since all trailer 
portions must be the same length and must include the same 
fields, only the first one must be described. The com_piler w;es 
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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. 

1'rai.ler field description lines are specified immeC.iately 
foll.owing the TH line. Columns 7-43 and 59-62 must be left blank; 
otherwise the trailer i'ield descriptions follow the same rules as 
regular field specifications. 
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.Figure 6-8. Coding for Spread Cards. 

RECORD CODE CHJ\HACTEHS ( Column.s 21-41) 

Record code characters (columns 21-41) are used to identify each 
type of record for processing 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 th~ record. An~/ number of 
rec<>rd code characters may be used. 

On the Input Specification Sheet, seven columns are required to 
1dentify a single character. The .first six columns are used f'or 
information dcscribirJg the cbaracter, 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 35-40, 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 character identification columns immediately .follow 
this discussion. 

If' more than three record chc"1.racters are used, the additional 
characters are described and identif.ied on additional AHL lines 
of the Input Specifications Sheet. AHL lines may be used to 
describe as many chaiacters as are needed after the three entered 
in the first specifications line. Tc> specify an AND line, the 
word AND is written in columns 14-16. 

When e record type may be indic~.ted by two different codes, OR 
lines must be used to indicate that either one o:f the codes may 
be present to identify the record. To write an OR line, the weird 
OR is placed in colturu1S 14-15. 

POSITION (Columns 21-;24, 28-31, 35-38) 

!mtry 

.B1ank 

1-9999 

D~scription 

No record identification code is 
needed. 

The record position of each character 
of the record code ts indicated. 

The position entry eives the record location of each character of 
the record code. The location of the first character is entered 
in columns 21-24, the second in columns 28-"31 , and the third in 
columns 35-38. Entries must be right-justi:fiea, endine; in colunms 
24, 31, and 38, respectively. Leading zeros are not required. 

NOT (Columns 25, 32, and 39) 

1~try 

Blank 

Description 

A character .is to "()(~ present in the 
column..~ specified by the position entry. 

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 t:aat a certain character o:f the 
record code should not be present in the position specified in 
the preceding y,.osition entry columns • 

.POHTI 01~ (Columns 26, 3;, and 4C) 

Entry 

c 

z 

D 

Des er ipt ior:~ 

The entire character is used. 

Only the zone portion of the character 
is tl.Sed. 

Only the digit portion of the character 
is used. 

The portion of a character that is useci as part of the record 
code is specified in columns 26, 33, and 40. ~he characters are 
stored in EBCDIC forn: ... Since several characters lave either the 
same zone portion or tne sane digit portion, they must be chosen 
ca.ret'ully whe11 . recorci. cod.es are es tablisl.Led, to avoi<i ambiguity 
(see ucharacter Structure" at the beeinnirl£ of this sectio11.) 

CHARACTER (Columns 27, 34, and 41) 

Entry 

Any 
character 

Descriptio~ 

Indicates 2. character used to identify 
the record. 

The actual characters used in the record code are specified in 
co1umns 27, 34, and 41. Any alphabetic character, special 
character, or digit may be used. 

Characters are stored in the machine in EBCD~C form, where they 
match characters,. zero~1 and d.igits according to the EBCDIC 
codes, except for the f'oilowine; cases: 

The character & (ampersand) ba.s the same zone as the 
character { (left brace), which is a 12-0punch; and as A 
throur:h I. 
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The character - (minus o.r hyphe:n) 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 0 through 9. 

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

If ·the zone porti.on 0£ the character is being tested, the 
characters &, -, and blank compare in exceptional ways. If one of 
these characters. cir a code with tre same zone is ptmched as the 
compare cmracter, it will compare as equal. I:f, however, the 
compare character iE; a character with the same EBCDIC zone as the 
spec.ial characters, and a spec:ial character is punched in the 
card, it will also compu-e as equal. 

Since negative numbers are foriood by punching a minus sign over a 
digit, they have a different character structure than positive 
numbers. When the zore punch (minus sign) is combined with the 
digi·t punch (1-9), a different character {a negative rumber) is 
formed which is repI'esented in the nachine by the characters J-R. 
If the minus sigr1 is combined with a zero, the right brace 
character (})is formed. 

Positive numbers, .formed by punching ~m ampersam (&) over a 
digit, are represEmted in the computer by the characters left 
brace ( { ) and A thrc>ugh I • 

STACKER SELECT {Column 42) 

Entry 

Blank 

~scriptio11 

The input cards wi.ll automatically :fall 
into the stackero 

This column is resE~ed. for future iDtplementation of the stacker 
select feature. 
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i 1IELD DESCfiIPTION hNTRIES 

I>ACKED OR BINAHY FIELD (Column 43) 

Entry 

Blank 

Description 

The input field is not numeric, or 
is in unpacked decimal format. 

PAGE 23 

p 

B 

The input field is in pa.eked decimal format. 

The .input field is in binary format. 

The entry in column 43 indicates the format of the input .fieJ.d 
named in columns 53-58. '.i'he entry it; used only if the field is 
numeric. If the field is alphabetic, alphanumeric, or in unpacked 
decimal format, no entry is made. Array_s in pa.eked decimal or 
binary .format require an entry in column 43. 

If a numeric field is in bi:rary or unpacked decimal format, it 
must "te converted to pacl<:ec decimal i·ormat before it can be 
processed. Only the dit,its and sign are recognized in the process 
of conversion to packed decimal format. 

FIELD WCAlION (Columns 44-51) 

The l€ngtL of the input fiE~ld named ir1 colu.rnn.s 53-58 wust be 
specified in columns 44-51. The maximum fielC. length for a 
nur;·1eric field is 15 positions ( 8 if the format is packed decimal 
and 4 i.f it is b1nary). The ma.ximure le~th for an alphanumeric 
i'ie1d is ~55 characters .. 111e record ~>osit1on of the beginning of 
a field is specified iu columns 44-47; the record position o:f the 
end is specii'ied in columns 4.a .... 51. These are described below as 
separate entries. 
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BIDil~S (Columns 44-·47) 

Entry 

1-4 digit 
number 

Des cri;ptior .. 

Designates the beginning location 
of the field named in columns 53-5b. 

The record position of the first cl1aracter of the input fie:ld 
named in columns 5:5--58 is specified in the begins entry. 1'he 
entr>J must be right- 4justi:fied to end in column 47. Leading zeros 
are optional. 

ENDS (Columns 48-51) 

~Ji try 

1;-4 digit 
number 

Descriptior. 

Designates the ending location of the 
input field named .in columns 53-58. 

The record position of the last character of the input fie~ld 
named in columns 53-~58 is specified in the ends entry. l'he entry 
must be right-justtfied to end in column 51. Leadine zeros may be 
omitted. 

DECIMAL POSITIONS (Column 52) 

Entry 

Blank 

0-9 

Description 

The field is alphanumeric. 

The number of decimal posi tion..c:; 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 spec1.fied 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 3f3 and columns 45-70) must be defined as 
numeric. 
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FIELD NAME (Columns 53-58) 

Entry 

1-6 alpha­
numerics 

PAGE 
PAGE1 
PAGE2 

Description 

The field, array, or a:rray item 
being speci.fi.ed is named. 

S~cia.l word entries speci.fy that 
page numbering is to be done. 

PAGE 25 

Fields in a record must be assiened field names in columns 53-58. 
A separate line is used for each field description. The field 
name must be a valid Ii.PG II name. It can be from one to six 
characters long and must beein in column 53. ~I.1he .first character 
must be alphabetic. The remainin[.. characters can be any 
com.bination of alphabetic and nui:eric characters. Special 
characters are not permitted, and blanks cannot ap~ between 
characters in the uarue. The name assiened to each field must be 
used throughout the prograE whenever that .field is referenced. 

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

The OR relationship is used when two or more record types have 
the same .fields in the same positions, or when two or more record 
types ha.ve some fields whj_ch are identical and some fields which 
dif.fer in location, length, or type of data (numeric or 
alphanumeric). 

In entering an OR rel~tionshir on the specification sheet, OR is 
written in columns 14-15 foLlowi11£ the record identification 
1 ine, and the record codes of the al terl'1crite record type are 
specified. The field names are then entered in columns 53-58 of 
the .lines f'ollowing. 
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I'igure 6-9. Coding for Record Types with Identical Fields. 

If array items are referenced, additional entries may be required 
(see Section 4, "Tables and Ar.rays 0

). Ii' an index is used with 
the array name, it must have been defined previously as a numeric 
literal. hi index must be numeric with z 1ero decimal positions. 

The special words .PAGE, P.AGE1, and PAGE2 are .field names used i~O 
indicate that page numberine on an output form or re1)ort is to 
start with a number other than page 1. 'The alternate page numbor 
is entered in a field o:f an input reco.rd and the field is na1IH~ 
PAGE in columns 53-56. Three possible PAGh entries (PAGE, PAGE'I, 
and PAGE2) are provided for naming ~he ~PAGE field of up to three 
dii'ferent output files. 
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2202,003~0005 - 6/15/73 

Page numbering can be restarted during a program by enterinr. a 
number in a PAGE field of any :input record. The number entered in 
the PAGE field must be one number less thcein the actual startinp: 
page number, and must be right-justified. For example, if pa.pe 
numbering were to start wi·th 50, the entry in the PAGE field 
would. "be 0049. The PAGE field can be defined and used in I calculations like any other field {see Section 7, columns 43-48). 

CONTROL LEVEL (Columns 59-60) 

Entry 

Blank 

L1-L9 

Description 

No control level indicator is to be 
used. 

A control level indicator is to be used. 

The entry in columns 59-60 assigns a control level indicator to 
an input field. Control level indicators are used to identify the 
point at which specified operations are to be per.fanned. They may 
not be assigned to binary fields, or to input fields in ·chained 
or demand files. 

Control level 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 bep:innin.p, 
of this section). 

MATCH FIELDS (Columns 61-62) 

Entry 

Blank 

M1-M9 

Description 

Sequence checking is not to be 
performed. 

Fields are to be matched and/or 
sequence checked. 

Sequence checking is automatically done .for all record types with 
ma,tch field specifications. The contents o:f 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 da.ta in the field to which 
the entry has been assip;ned (see columns 15-16 for record type 
se~uence checkinp). 

If an alternate collating seouence is defined for a prop.:ram, 
alphanumeric fields are matched accordin~ to the sequence that 
was specified. Match fields contain a correspondinp initial 
alternate collating sequence value; they are set to the lowest 
alternate sequence value if ascending sequence is specified, a.nd 
to the highest alternate sequence value if descending seouence is 
specified. 

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

If more than one input or update file is used, the M1-M9 entry 
also causes records from the files to b€~ compared and determines 
when they match. Whenever the contents of the match fields from 
records of the pri.mary file are the same as the contents of the 
match fields from a. secondary file, the n1atching record indicator 
(MR) turns on. M1-M9 are used only to identify fields by which 
records are matched, not as indicators; but they do caus~ MR to 
turn on when a match occurs. Matching is allowed with primary and 
secondary files only.. It cannot be used with chained or demar1d 
f'iles. 

The same number of match fields must be specified for all record 
types used in matching., If more than one match field is s-pecifH~d 
for a record type, all the fields are c01nbined and treated as 011e 
continuous match field. They are cmnbined according to the 
ascending sequence of matchinP, 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 a11 
types. Whenever more than one matching Jrecord value is used, all 
match fields must match before the MR indica.tor turns on. For 
example, if match fields M7, MB, and M9 a.re specified, a match on 
only the M7 and M8 fields will not turn on the MR indicator. 

Since field names a:re ignored in matchi~ record operations, 
fields :from different record types which nave been assiP"ned the 
same match level may have the same name. Record columns of 
different match fields may overlap, but the total lenpth of all 
fields must not exceed 255 characters. 

Ma'.tch fields may l~ either alphanumeric or numeric, however a11 
match fields given the same matchinp record value (M1-M9) are 
considered numeric if any of those ma.tching fields is described 
as numeric. Numeric match fields contain only the dipits 0-9 
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(matching fields of 068 ano ~68, where 1' denotes blank, would 
compare equal). When numeric f'j.elds having decimal positions are 
.matched, they are treated as if they had no decimal position. 
01:11-y the digit portions of' nun:eric match fields are compared and 
signs are ignored. ~ven though a field is nega.tive it is treated 
as a positive field, and the sign of' the numeric field is 
disregarded (a -8 will .match wit.h a +8). 
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Fieure 6-10. Coding for hatch Fields. 

}'IEIJ) HECORD RELATION IHDICATOh (Columns 63-64) 

Entry 

Blank 

01-99 

L1-L9 

MR 

Description 

The field is associated with all the 
record types in a specified OR 
relationship. 

The record identifying indicator 
relates a field to a record of a 
specific record ty1)e. 

The control level indicator regulates 
the acceptance of data from a field 
if' a control break occurs. 

The matching record indicator regulates 
'the acceptance of data .from match 
fields. 
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HO-H9 

SECTION 6 

The external indicator conditions a 
t'ield or a t'ile. 

PAGE 

The hB.lt indicator relates a field to 
a record in an OR relationship. 

30 

The entry in column::; 63-64 serves a variety of specific purposes 
which are governed by the type of indicator specified. Its 
primary purpose is to relate the i'ield na.med in columns 53-5B to 
a particular record type. Although each type of indicator must be 
handled on an indi vidua.l basis, some general coding rules a1)ply 
to all of them. 

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

All portions of a split control fielo. must be assigrJed 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 fieids or 
field :portions need not be entered in any particular order within 
the indicator r;roupings, however. 

Five kinds of indicators ma~ te entered in columns 63-64: record 
identifying indicators (01-9.J), control level indicators (L1-L9), 
the matching record indicator (MR), external indicators (U1-U8), 
and halt indicators (HO-H9). 

Record IdentifvinE.._]ndic.ators 

Hecord identifyinr: indicator~ (01-9S:) are used in columns 6'3-64 
when several re.cord types nave been specified in an· OR 
relationship• If :::ill 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 f .. ields, 
with some that are the same and some that are not, a record 
identifyin£ indl.cator is required to relate a field to a certain 
record. The indicator entered in columns 63-64 must be the same 
as the record identifying indicator found in columns 19-20 of the 
record type on which the field is located. 

The 01-99 record identifyi11£ indicators can al.so be used as field 
record relation indicators to relate control fields and match 
fields entered in columns 59-60 and 61-62 to a J?B.rticular record 
type in an OR relationship .. 01-99 may be assigned to just. one 
ma.tch field when two match fields have the same matchine level 
entry. In thi[: case only the specii'ication with the field re:cord 
relation indicator is used when that indicator is on. If none of 



SECTION 6 PAGE 31 

the field record relation indicators is on for the control or 
ma.tch field, the specification that has no field record relation 
indicator is used. Control fields and u.atch f ie1ds cannot have an 
L1-L9 or MR entry in columns 63-64. 

Control Level Indicators 

Contr(ol level indicators (L1-L9) may re used in columns 63-64 to 
cause the acceptance and use o:f data from a particular .field only 
when a control brec'lk 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 level indiec~tors; data from a particular field is 
accepted and used onJ.y 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 
l'roeram. ¥/hen the indiaa.tor is on, the field is read; when the 
indicator is off, the field is not read. Although they are most 
commo:nly used when file conditioning is to be done (see Section 
3, columns 71-72), external indicators may be used to condition 
when a specification should or should not be done, ii' file 
conditioning is not specif.ied. 

HaJ.t Indicators 

Halt indicators (HO-~~ are used to relate a field to a record in 
relationship when a t indicator is speci£ied in columns 19-20. 
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},IELD InDICATORS (Columns 65-70) 

:field .indicators are assigned to the f i.eld 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. li the 
condition is true, the indicator turns on; i.f the condition is 
not true, the indicator re.ma.iris o:ff. Halt indicators {HO-H9) .may 
be assigned in these columns to test for an error condition. in 
the data. · 

The field indi~tors are actuaJ.ly used in the calculation 
specifications \Section 7) and output-format specifications 
(Section 8); field indicators are specified in the input 
specifications only to condition ope:rations. Ii' indicators are 
being specified for this purpose, the programmer must know when 
they will be o£f and when they will be on. 

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

The status of a single field indicator assi~d to fields in 
dif.ferent record types is always b&;ed on the last record type 
selected. When different field indicators are assigned to f'ie:lds 
in different record types, however, a field indicator turned. on 
will remain on un·~il another record of that type is read. 
Similarly, a field indicator assigned to more.than one field 
within a single record type will aJ.way.s ref'lect the status of the 
last field defined.. .Field indicators assigned in these columns 
may be SETON or SETG.F in calculation specifications. The three 
field indicators are described as separate entries below. 

PLUS (Columns 65-66) 

Entry lOescription 

filank jL~O indicator is being used f'or this field. 

Any indica- An indicator is being used. 
tor except LO 

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

InO.ic..ators for the p1us conii tion are of'f at the beginniry; or the 
program. They are not turned on until the plus cond1 tiort is 
satisfied by the field being tested on the card just read. Halt 
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indicators specified in coltui1l1S 65-66 cause the program to halt 
after the record which caused the indicator to turn on is 
completely processed. The data can then re checked for an error 
condition, such as zeros in the field when none should be there. 
In th:is case the zero field is .follllCl, 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 67-68 to test for a minus (not 
true) condition. Any valid indicator entered except ID turns on 
if a :field named in columns 5;-58 is numeric and less than zero. 
Ind.icators f.or the minus condi ti.on are off at the be~zinrJ.ng 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 
ca.use the pror:ram to halt so that an error condition in the dB.ta 
can be checked. 

ZEHO OH BLANK (Columns 69-70) 

Description 

No indicator is be:ing used for this field. 

Any indica- An indicator is being used. 
tor except LO 

Indicators assigned in columns 69-70 cause testing for a zero or 
blank condition. Any of' the indicators entered except ID turns on 
if a field named in columns 53-58 is all zeros and numeric, or if 
the fiE~ld is alphanumeric and wholly composed of blanks. 
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An indicator assign«:rl to test for zeros or blanks is off at the 
be£inning o:f the program and remains o:ff until the field being 
tested is zeros or blanks. A .numeric field which is composed 
wholly of blanks will cause the zoro :indicator to turn on; 
however an alphanwneric field that is a..11 zeros will not cause an 
indicator speci.fied for all blanks to turn on. 

Halt indicators (HO-H9) can be used to test for error conditions 
in the data. 

PROGRAM IDENTIFICATION (c;c,lumns 75-80) 

~try 

J.my 
characters 

Description 

These columns may be used :for programmer 
comments. 

The program identification ent~ of all cards following the 
control card may contain any charact,ers, including lilanks. ~rhe 
columns may be used t·or programmer comm,ents, if' desired. 
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SECTION 7. CALCULATIOl~ Sf·ECIFICAlIONS 

Speci.fications are written on the Calculation Speci.fication Sheet 
{.Figure 7-1) to describe both the calculations to be per.for.med on 
the data, and the order in which they are to be performed. 

Each calculation specification can usually be divided into three 
par·ts. · The first part (columns 7-17) tells when the operation is 
to be per.formed, and under what conditions the operation 
specified is to be done; the second part (columns 28-32) 
ind.icates the kind o:f operation to be performed on the data 
specified in factor 1 (columns 18-27) arJ.d/or :factor 2 (columns 
33-42); and the third fart (columns 54-59) indicates the tests to 
be made on the results 0£ the operation. The indicators entered 
here signs.I the result o:f the operation and may be used to 
condition other operations. 

RPG II Specifications 

Calculation 
OPERATION INDICATORS FACTOR 1 

f! FIRST SECOND THIRD 

"'i nh ~ ! ~ ! ~ 
~il!l!i!i 

FIELD N .. !E, TABLE, 
ARRAY, A~RAV ITEM, 

OR DATA LITIRAL 
OPIRATION 

FACTOR 2 

FllLD NAMI, TABLE, 
ARRAY, ARRAY ITEM, 

DR DATA LITERAL 

Pllnchlntl lmtruC1ionl 

~=I I I I I I 
RllULTFllLD 

FllLDNAMI, 
TABLI, 

ARRAY, Oii 
ARRAY ITEM 

Detl. ___ ~_of_ 

Programmer. _____ _ 

l'lolrMll _____ _ 

PROGRAM 
IDENTIFICATION 

~Figure 7-1. HPG II Calculation Specifications Sheet. 
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LI'lERAIS 

A literal is the actual data used in an operation, rather than a 
field name repreE;enting that data. Although a literal may be 
either alphanumerj_c or numeric, coding :for an alphanumeric is 
dif.ferent from the way in which a numeric literal is coded. 

Alpha.numeric literals may contain any combination of eight 
or fewer characters, excluding the two encl.osing 
apostrophes. An apostrophe which is included as part of' the 
body of a literal is repre.sented by two apostrophes:. The 
literal "H ARl\Y "S " would be writ ten as 'HARRY' 'S", :for 
example. Alphanumeric literals may not be u9ed. i'or 
arithmetic operations. 

Numeric literals (Figure 7-2) are used in the same way as 
numeric fields. They may contain any combination of' the 
digits 0-9. A decimal 11oint or sign may also re incJ.udedt. 
but blanks crumot appear in numeric literals, ana 
apostrophes must not be used. The ma.Jeimum total length of a 
numeric literal is ten characters, including an optiol1a.l 
sign and decimal roint. If a sign is present, it must be the 
leftmost character. Unsigned numeric literals are treated as 
positive numbers. 

Punchlnt lnstructlolll 

RPG 11 Specifications 
=111111 

Calculation 

1-----f-ACT-OR_z __ +-R-llU-LT-Pl-ELD-t ~ I=~~= 
g FIRST SECOND THIRD I.. I ~THMETIC 

:ii ~5 ~ I ..... J__J_ ... o 

l
lfi "' ~ ~ .. >! ! e ! ! ! "' FIELD NAME, TAllLI, FllLD NAMI, TAllLI!, fllT';.,D8 NLIAM, I, ~ ~ ~o:~CMJAL Ill II. o ARRl\Y, llRRAY ITIM, OPIRATION llRRAY, llRRAY ITIM, ~ - .1 J_ ! 11. o ,. I" ORDATALITERAL ORDllTALITIRAL ARRAY.OR =: i ~ t>"i_><• ••• 
,. Z ~ I!=! i ~ i ~ i ;S ARRAY ITEM !!I I 1 LOOK·UP 

: ~ ~ §s z i z ~ z ~ I ~ ~ ::1·:.:j;..::. 

OPIRATION INDICATORS 

o.. ___ ....,_ot_ 
l'rop>8mmer. _______ _ 

l'rop>8m ______ _ 

COMMENTS PROGRAM 
IDENTIFICATION 

1 I I 4 I • 7 •ltlo.!!.l.!1111..!t.J! "!!l.!!..191H1 ....... ldoal011 ..... lll_.I)J'll H4UI 4111'1_H_4141_!l_ .... _ILl!_lia N ~- .. ., ••llo• II ........ ..J!. ... ?O 71 7171~71171177 'IB79IO 

T 0 11 T c T T T T '~5~' 1 I I . I I l I I 1 I I I I I I I I I I I I I I I I ~ I I II I II f I 1 
T 

0
\T c T T I T '1£ArR1g1yl 1T11s t I I I I I I I I I I I I I I I I I I I I rT I I I I I I I I 

I OT31 c I I T T 1Tffr1_1i11I I II TTTT Ti 111 I Ii I ITllT lT ALPHANUMERIC r1111 fl TT I 
T OT41 c T T T T Trr Tl TT r T TT TT iT'T'T'~iTT TT rT Tl T IT LITERALS r I I I I I I 1-1 I 

T 
0
1

11
1 c T T l 1 I l I I I I I I I T I I ·I 'Jt..Aifi..L.1f111''2.'' I I I I I I I · r I I I I I I I I I 

I 
0 

I 
8

1 c I I I I I T I I I I I I T I I T I ''C~ I ~ I 'D' TP TT TT T T T ]" r T ITT TT TT T 
I 

0
1

7
1 c I I I I Jl7T,~0ToTTTT ITT I I I IT I I TTT TTTTT TT ~ fTITI TT I I I 

T ~1,1 c T T T T 1•21_1,~ I I I I TI IT 1 r1 I,-, Irr I I I I I I I NUMERIC r I I I I 11 11 I 

T 
0
\T c T l 1 I I I I I I I I I I I I I I -~~ofj!_ I I I I I I I urERALS r I I I I I I TI I 

T , 1 OT c I I I I I TT TT TIT I I I I I tL'i~&'o'o~· I I I I I I I T I r I I I T I I I I I 
i; 

1
1

1
-1 c T 1 I I I I I I I I T I I I I I I I I I I I I I rT I T T I I I I I I I I I I TT 11 TI TT 11 Tl T 11 I I T 

I ;r 
2
1 c I T T T TT TT TT I f T TT TT TT T T r -I I rT I T I I l I T Tl Tl I I I I I I I I I T I I T I I T I TT T 

I 
1
T 31 c I T T T T T T I T 1 · 1 I I TT T T TT TT r T I I I I I I I I I I I I l I I I I I I I I I I I I I I I I I I TT I 

I ,141 c I I I r TTTTTTTTT TTTT I I I I I I I rr TTTTT TT TTTTT TTTTTITTTTTTTT TTTTT . 

T ,-r ,T c T T T T I 1 I '.....' I I I I I I I T I I I I I I I rr. I I I I 1 I I . I I I I I Li..' I I I '· I I I I I I I I I I I I I I ~ 
I II I I I :r. V.V"'l .L.L.I .Ll..L ~"' ! 

Figure 7-2. Examples of Alphanumeric and Numeric Literals. 



SECTION 7 PAGE 3 

OPERATION CODES 

. Use of Rro II allows many d.i..f.ferent ty~s o:f operations to be 
per.formed on data. Special codes which indicate the operation to 
be carried out must be used to speci:fy the required operation. 
'The codes are easy to work with, since they are usually an 
abbreviated form of the operation to be per:formed. 

Calculation operations are either internal or external. Internal 
calcula.tion operations are _per.formed in the computer within the 
processing of a single RBG 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 Oferations 

Externe.l calculation operations comprise those operations which 
are perf'ormed by a subroutine or program that has been compiled 
separately from the main RI)G II program. They comprise the 
external linkage operations and the debug operation. Valid 
operation codes are summarized in Appendix B, l 1able B4. 

ARITHMETIC OPEitATIONS 

Arithmetic operations can. b€ performed only on numeric fields, 
array~, array items, or li teral.s. 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 may be the same as the result field. 

The lengti, of the .result field must be kept in mind when 
arithmetic operations are perf'ormed. When the result is aligned, 
decimal positions in excess of the number o:f decimal positions in 
the result field are dropped from the right side; integer digits 
in excess of the integer portion or 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 o:f the field. 

Arithmetic operat:ions are performed through the use of code~s :for 
nine functions:: add, zero anO. add, subtract, zero and subtract, 
multiply, divide, move remainder, square root, and crossfoot. 

ADD (Af)D) 

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

ZERO MD A[,D (Z·-ADD) 

In the Z€ro and add i'unction, 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 .rieh t ix>si tions, and zeros in· 
the left positions not occupied. by factor 2. }~ctor 1 is not used 
in the Z-ArD operation. 

SUBTRACT (SUB) 

The subtract functio~;. causes factor 2 to be subtracted from 
factor 1 and the dJ.f f erence to be plac€d iri the result ~field • 
.Factor 1 and factor 2 are not cnanged by the openition. 
Subtracting two fields which are the same is a method of setting 
the result field to zero. 

ZERO Al~D 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 that the complement of f ctor 2 
ends up in the result f.ield. Factor 1 is not used. This ope.ration 
can be used to change the sign of a field. 
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MULTIPLY (MULT) 

The multiply !'unction causes factor 1 to be multi plied by factor 
2, and the product to be placed i11 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 o:f the divide operation will be zero, however 
factor 2 cannc..J t be zero. Any remainder resulting f'rom the divide 
operation is lost unless the move remairder operation (kVR) is 
specified as the next operation; if it is, the result o.f the 
divide operation cannot be hal.f-adjus ted (rounded). 

MOVE REMAihDER (MVR) 

The move remainder function moves tl.1.e remainder from the previous 
divide operation to a separate .field named under the result field 
entry. The maximum length of the remainder is 15, including 
decimal positions. The num~r 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 f2ctor 2 and the result field.of the previous divide 
operation. The maximum whol~e-number positions in the remainder 
are equal to the whole-number positions in factor 2 o:f the 
previous divide ope.ration. This operation must immediately follow 
the divide operation and should b€· conditioned by the same 
indicators. Factor 1 and factor 2 must not be used with MVR. 

SQUARE R001. (SQRT) 

The square root .function d~erives the square root o.f the field 
named in factor 2 and places it in the result field. Tuctor 1 is 
not used. .~Factor 2 and the result field are numeric fields from 1 
to 15 digits long, including u~p to nine decimal places. i 1or every 
diei t 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 di£:i t to the ri€'.ht of the decimal place in the 
result f'ield there should be two digits to the right o~f' the 
decimal place in factor 2. A .negative numter causes a fialt 1 thus 
factor 2 cannot be a negp.tive number. When the SQRT o:r;eration is 
used, the result field length must be greater than or equal to 
the decimal positions entry. The result field (root) is 
automatically half'-adjusterl.. A whale array can be used in a SQHT 
operation if factor 2 and the result field entry contain array 
names. In this case, the square root of each item of the array 
named in .factor 2 is placed in the corresponding item of the 
array named in the result field. 

CROSS.FOOT (XF001') 

The cross.foot function is used only on arrays with numeric items. 
It adds all the i terns 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. I.f the result .field is 
an item of the same array used in .factor 2, the value of' that 
item bei'ore the xt'OOT operation is used in arriving at a tot.al. 

MOVE OPERAl'IONS 

Move operations move factor 2, or pa.rt o.f it, to the result 
field, but do not chance fact9r 2 i tseli'. .:Factor 1 is not used in 
move operations. HesUltint~ iLdicators may not be assigned •. Move 
operations can be used to change numeric fields to alphanumeric 
fields and alphanumeric f~ields to numeric .fields. 'lb cbange a 
numeric field to an alphanumeric field, the name of the numeric 
field is placed in factor 2 and an alpha.Ylumeric result field is 
used. To change an alpha.numeric J'icld to a numeric field, the 
process is reversed: the naJne of' the alp.h.anumeric field is placed 
in f'actor 2 and a numeric result fie1d is used. 

When data is moved into numeric .fields by means of move 
operations, any decimal positions in the data are ignored. For 
exr::lllple, if 1. 72 is moved into a numeric 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 d~ta; and move left, which moves and 
lei"'t-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 therightmost 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 wichanged. 

Alphanumeric fields or constants im::.ty be changed into numeric 
f.iel<is by moving them into numeric .fields. When this type o:f move 
occurs·, the digit porti.on of each clla.racter is converted to its 
corresponding numer1.c character and then moved to the result 
f.ielcl. Blanks are trans.ferred as zeros, and the zone portion o:f 
the rightmost aJ.phanwneric character is converted to a 
corrE~sponding sign. The sign is then moved to the rightmost 
position of the numeric field, where it becomes the sign of' that 
field. Conversely, numeric f ie.lds EB.y 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 t~he rightmost character. 

MOVE LEFT (MOVEL) 

When the n1ove left operation is used, the characters from .factor 
2 are moved to the le.f'tmos t posi tons in the result field, 
beginning ~ith the leftmost character of factor 2. 

When MOVEL is speci.f i~ to change an alphanumeric field or 
constant into a numeric f'ield, the digit portion of each 
character is converted to its corresponding numeric character and 
then moved. into the result field. filanks are transferred as 
zero;s. 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 a numeric field is moved into an alphallll.Uleric field, it is 
chang~d into an alphanumeric field. Digits are transferred le.ft 
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 long.er than the result field, the excess riehtmost 
characters of factor 2 are not moved. Certain other conditions 
apply if factor 2 is longer than the result field: 

If both fields are 
position of factor 
the result field. 

numeric, the sign .from the rightmost 
2 is moved over the rightmost digit o.f 

If' both fields are alphanumeric, only the number of 
characters ne..l€ded 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 
moved. 

If factor 2 is alphanumeric and the result field is numeric, 
the zone from the rightniost charactE:r of factor 2 is moved 
to the sign position of the result field, and the remaining 
result field positions contain only digits. 

If th€ rEsult field is longer tha.n factcr 2, the characters to 
the ~ight of the data just moved in remain unchanr;ed, and if a 
numeric field is usEd, its f_;ign .c:.:Llso st.ays the same. Two other 
conditions ap1:il~ for the MOVR operation if factor 2 is shorter 
than the result f1eld: 

If the result f'ield is numeric and factor 2 is either 
numeric or alp.h2.numeric, the digit portion of factor 2 
replaces the contents of Ute leftmost positions in the 
r€sult field, and the sign in the rightmost position of the 
result field is not changed. 

If the result field is a.lphanumeric and factor 2 is either 
numeric or alphar:umeric, the characters in factor 2 replace 
the eiuivalent number of leftmcst rositions in the result 
field, and no chaoce is made in the zone of the riEhtmost 
position of t.he result field. · 

When factor 2 and the result 1:ield are the same length, the 
following conditions apply with MOVEL: 

If factor 2 and the result f'ield are both numeric, the sign 
is moved with the rightmost dieit of factor 2. 

If factor 2 and the result f'ield are both alphanumeric, all 
the f:a,ctor 2 characters are moved. 

I:f .factor 2 is numeric anci 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 portior~ of the ri£htmost digit of factor 
2 are moved. Zones in other positions are not moved. 

MOVE ZONE CPF.RATIONS 

Move zone operations are used to move only the zone portion of a 
character. Four varieties of the move zone oi::eration can be used: 
move high to high zone, move high to low zone, move low to low 
zone, 2.nd move lo.w to high zone. 

In the following discussion the word high ref'ers only to an 
alphanumeric field, and the word. low refers to either an 
alphanumeric or a numeric i'ielo.. 

MOVE HIGH TO HIGH ZONL (MHllZO) 

The move high to high zone oi;:eration moves the zone from the 
leftmost !Josi tion of factor 2 to t.ne leftmost position of the 
result field. Both factor ~ and the result field n:ust be 
alphanumeric. 

MOVE HIGH ~ro IJJW ZOl~E ( NHLZO) 

This operation moves the zone i'ron~ the leftmost 1>osi ti on of 
factor· 2 to the rightmost position oi' the result .field. }'actor 2 
can be only alphanwne.ric, but the result ~field may be either 
al_phanumeric or numeric. 

MOVE ICW TC LOW ZONE (NLLZC) 

MLLZO moves the zone from the ri,ghtmost 1josi tio.n oi' factor 2 to 
the rightnios t position oi~ the result field. Factor 2 and the 
result field may both be either alphanumeric or numeric. 
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MOVE WW TO HIGH ZONE (MLHZO) 

This operation moves the zone .from the rightmost position of 
factor 2 to the leftmost position o:f the result :field. lactor 2 
can be either nwneric or alphanumeric, but the result field must 
be alphanumeric. 

COVtPARE AND TESTING OPERATIONS 

Compare and testing operations are used to test fields for 
certain conditions. ~o .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 (COMP) 

The compare operation causes factor 1 to be compared with tO 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 ereater than f'actor 2; the low indicator if faietor 1 
is less than factor 2; the equal indicator if factor 1 is equal 
to .factor 2. 

The compare ?Peration cannot be used ~·i th entire arrays, and 
factors 1 ana ~~ cannot be compared unless both are 1ei ther 
alphanumeric or numeric. ri· the fields are alpha.numeric, they are 
automaticall:y aligned to their leftmost character before they are 
compared. If one factor is shorter, its unused posi tio.ns are 
automatically i'illed with blanks. 

If the .fields to re compared are numeric, they are automat.ical.ly 
aligned according to the decimal point, and any missing digits 
are filleO. in with zeros. The maximum length for numeric fields 
to be compared is 15 digits. 

If an alternate collating sequence 
specifications, alphanumeric fields are 
that sequence. 

is defined in the 
compared according to 
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TEST ZONE (TESTZ) 

This operation is usea on alphanumeric result fields to test the 
zone of the leftmost character (see Section 6, "Character 
Structure"). The test determines whether the zone is positive 
(+),negative(-), or blank. Resulting indicators are assi£ned to 
show the results o:f the test. The _plus indicator is turned on by 
the zone portion of the ch2racters & and A-I, while the minus 
inc:icator is turned on by the zone portion o:f the characters } 
(right b.r-a.ce), - (minus), and J-H. All other characters turn on 
the blank indicator. 

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

Bii~AHY l 1lELD OPERATIOl~S 

Three binary .field operation codes are proviaed to set and test 
individual bits used as switches in a proeram. '.fhe codes are 
BITON, BI10:F, and TbSTE; tney are entered in columns 2B-32. ~Jhen 
one of' these codes is used, 1.actor 2 can contain either a. field 
name, or one tc eir;ht bit specifications·. 

One or more bits per operatior~, ur to a maximum.of eit:,ht, may be 
set on, set of1', or tes tpd. Bi ts may be specified in a literal by 
numbering then~ 0-7, frorr. left to right, and enclosinE ta.em in 
apostrophes. They neea not be specii'ied in any order. lo specii'y 
bi ts 1, 4, 6, and 7, tor example, '1467' would be entered in 
columns 33-3b of factor 2. Bits whicn are not specified in factor 
2 are not chanced. 

Bits may also be speci1ied usin.0 the name of a one-position 
ru1)ru"3.llumeric field ncune or table or array item. In this case, the 
bi ts which are on in ti:1e field or array item are turned on, 
turned oi'f, or tested in the result field, and bits which are no't 
on are not affected,. 

SET BIT ON (BITON) 

The use of the Brror~ 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 le used in 
columns 7-17. Any entry under .fteld length must be 1. 
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The factor 1, decimal positions, half-adjust, am resulting 
indicators entries are not used with the BITON operation. 

SE''T BIT OF.F ( BITOF) 

The use of the BI'TOF .operation 9ode in collimns 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 f'<>r the 
Bll'Ol'J operation. 

TE.ST BIT (!F.STE) 

Use of th€ TE3TB operation code causes bi ts identified in .factor 
2 to be tested for an on or off condition in the field named as 
the result field, and the condition of the bits to re shown by 
resulting indicators in columns 54-59. All other specifications 
are the same as those for LITOh and HIJ.'0.E\ 

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

Resulting 
columns. 

indicators have cifferent meanings for different 

An ir1dica tor . in columns 54-55 is turned on if each bit 
specified in factor.2 is off' in tne result field. 

An indicator in columns 56-57 is turned on if two or more 
bi ts were tested and some bi ts \\'ere 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 indicator in columns 56-59 is turned on if each bit 
speci.fied in factor 2 is on in the result :field. 
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Ilff:ICATOR LE'TTING OPERATIONS 

Indicator setting operation codes are usea to turn indicators in 
columns 54-59 on or ofi'. The headings shown in the resulting 
indicators field (plus, minus, zero, etc.) do not apply in 
indicator setting o~perations. The two indicator setting 
operations which can be used are SETOi11 and Sf.:J:OF. Whenever a new 
record is rea.d, record identifying ir1dicators ( 01-99) and .field 
indicators ar€ set to reflect conditions on the new record. The 
setting from auy previous SETOJ~ or SbTOE operation does not apply 
then. 

Indicators L1-L9 and tbe recorc identi1·yint· indicators are always 
turned oif af'ter detail output operations are completed, 
re£:,ardless of the previous SETON or SETO} operation. Setting on 
or settine: off a control 1evel indicc:tor (L1-L9) does not 
automatically :::et on the lower control lev€l :.ndicators. 

SEJ. ON (SR. 01~ ) 

The SETOl~ optra t :Lon 
54·-59 to be turned 
SE1'0N operc;ition. 

code ~uses indicators entered in cDlumns 
on. An~. in<iicator rLay be turnec en by the 

If the LR indicator is turLed en by a ~LTOh operation C(Jncitioned 
with a contrcl 1evel inc.icator (columns 7-8), _proces::.:.in£ stops 
after all total outpu·t 01erations are finished. If it is turned 
on by a SETCil~ o_pervtior~ not so cor~di tioned, Rrocesslnp stops 
after the next totc:li output opE:rat.ion is completea.. 

If halt indicators (hO-HS) are set on and not turned off bel'ore 
the detail output 01;eratioru;, are complete, the system types a 
message on the con.sole indicating wnich halt indiC2tor is 0n. 1.ne 
operator may then either continue tae job or terminate it. 

Sb~i O.Fl: ( SETOE1
) 

This operation causes ind.icaton; in columns 54-?S tc be turr:ied 
off. Ar1y indicator may be turned of.f by the SE10F operatior~. 
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N Ulv:.ERI C IN:CI C ATORS 

Numeric indicators (01-99) may re used in a variety of ways to 
fulf'ill a number o.f purposes. Duri~; the input cycle they may be 
used as .field record relation indicators, as record identifying 
indicators, or as field indicators. Sfecifying them as field 
record relation j~ndicators causes them to be tested; specifyine.; 
them as record identifying indicators causes them to be turned on 
or off. It is :lmportant to remember that if an input field is 
specified again as an output field with H blank after entry 
(column 3S of the outpit sheet), 2 zero or blank f'ield indicator 
specifioo on the input field will turn on as soon as that .field 
is bla.uked, and wi11 affect calculation and output specifications 
with which it is used. 

During the calculations cycle, numeric indicators 01-99 may be 
used Either as operation indicators or as resulting indicators. 
Specified as operation indicators, they deterrr:ine whether or not 
an operation is to be performed; as resulting indicators they are 
turned on or off. 

During th€ output cycle 01-99 may be srecii'ied as output 
indicators to condition oulput fields. 

HAJ~T INDIC1'T0Rf; 

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

821 t indicators are tested at the end of each detail cycle, 
ar~d i.f any are on a message i.s t.Y12ed to the oper9-tOJr (see 
Append.ix G, "Error Messages" J. 11" the operator ind~Lca.tes 
tbat the job is to be continued, the indicator is turned 
off. 

If' halt indicators are on at the end o:f the detail cycle, 
the job is halted and processing stops. 

OVERFLOW I~DICATO~~ 

One over.flow indicator (O'A-00, C1V) is assigned to each printed 
output file irl the file description s_r;eci:fications. The overflow 
indicator may Le turned on or off when it is specified as a field 
indicator on i.nput or as a. result indicator for calculations; or 
it may be tested when it is specif'ied as an operation indicator 
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:for calculations or as a conditioning indicator for output. 
Although overflow indicators cannot coniition exception lines, 
they may condition fields within the exception record. 

An overflow indicator is turned on when spacing gooo past an 
over:flow line, but not when the overflow line is skipped. A skip 
to a new page .from a line not conditioned by an over.flow 
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 tunis them on when a change is encountered 
in the value of the control :field o:f 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 REG turns on a control level imicator, all lower level 
control indicators are turned on as well; however a control level 
indicator turned on or o:f:f as a record, i"ield, or resulting 
indicator does not turn the lower level control indicators on or 
ot:f. 

EXTERNAL INDICATORS 

Extern9.l indicators (U1-U8) are used on .file description 
speci:fications to condition .files. They ma~ also be \lSed as .fi~ld 
record relation imicators {:input specifications;, o~rat1on 
ind:icators (ca.lculation s~cii'ications), or cond.1 tioning 
indicators (output speci.fica.tions). 

External indicators provide a means of passing yes or no 
information .from Control Language Statements (Appendix F) to a 
pro.gram am from one program to the next. They may be turned on 
or oi'f with the CLS p:ira.meter card (//PPR, Ap~ndix F), or by 
being s:i:eci.fied as field indicators. The status of' exterm.1 
indicators remains unchanged f'rom the end of one job step to the 
beginning of the next job st.ep. 
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FIRST PAGE INDICATOR 

The first page indicator ( 1P) is used to ~roduce headi~g and 
detail lines on the first fag€ of output. It is turned on by RPG 
at the begirming of the first program cycle~ before any .input 
records are read, and turned of'f by RPG just before the .first 
detail record is read. It is also turned on when specified as a 
field indicator in the input specifications. 

The 1F indicator nia.y be used as an operation indicator, 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 is speci.fied on the 03.lculation 
Specifications Sheet. They car! be used to cause several 
operations to be J?erformed over and over again; to cause certain 
operations to be per1·ormed for certain record types .and not .for 
others; or to cause several operations to be skipped when certain 
conditions occur. 

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

GO TO (GOTC) 

The GOTO operation code allows instructions to be skipped if' some 
other instruction :Ls s}€ci.fied to wl'd.ch the program is to go (see 
TAG). The skiJ) may be to an earlier line or to a later 
specification 1ine, but it cannot be from a calculation within a 
subroutine to a calculation outsidE~ of that subroutine, or vice 
versa. 

A skip can be mB.de from a calculation tbat is conditioned. by a 
control level indicator (columns 7-o) to one tbat 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 GOTG line, but the 
associated TAG l:i.ne contains a control level indicator (I1)-L9), 
the program skips :from the point, of the GOTO line in detail 
calculatior~ to the point :followiDL tlle 'l'AG line in total 
calculations, and no detail output occurs. Data from the record 
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being processed remains available; data from the next recvrd is 
not tr~msferred to the input work area. The saL~e input fields are 
repeat€dly transferred to the RPG-assigned locations be.fore 
detail calculations are performed. 

Total calculations followine the TAG line ·are once agp,in 
sequentially executed, subject to the status o.f conditioning 
indicators in columns 7-17; total output agp.in occurs, unless 
another GC1D instruction causes it to be bypassed; overflow 
output is processed if lfJA, C.F, or ~ is on; and detail 
cal.cu.12.tions are again performed. 

Several events take place during detail calculations preceding 
the GCTO operHtion. If field indicators or the MR indicator were 
turned on or off, they are reset after each total output to the 
settin£ they had immediately before original detail calcu1ations 
for the current recoro. If rJA-OF, or ev wB.s turned on or oi':f, it 
is reset bef'ore over1·1ow out1,ut 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 preced.ine output and a carriage-tape channel 12 
punch is encounte.roo during one 01· the rerjeated total output 
times. One€ it bas b~n turned on by channel 12, it is not turned 
off again until the next detai.l output has been completed. LO-L9 
or record type indicators turned on or off by the S.SWN or SETO.F 
operation or as resulting indicator::5 retain their status. 

Iactor 2 must contain the name of the point to which the 
operation is to go • .Factor 1 and the result field 2 . .re not used in 
the GO'I'O o:r;eration. GOTO ma.y bE conditioned by any indicators. If 
it is not conditioned, the operation i.s always executed. 

TAC (TAG) 

The TAG operation code defines tne point to which a ski.P is 
specifi.ed in the GOTO operatior~. The nF..JD.e must begin in column 18 
of factor 1. The same name may not be used for more than one ~rAG 
instructiorl, and it cannot be the name of a field used in the 
program. 

Eactor 2 and the result field are not used in the TAG operation, 
and no indicators may be entered in columns s ..... 17. Control level 
indicators may be used, however, if a skip is to be made at total 
time. 
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L(X)KUP OPE}(ATIONS 

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 tatle, to .search an array, or to search using two related 
tables. Only one code is required for lookup operations: IOKUP. 

LOOKUP (LOKUP) 

The LOKUP operat:lon code causes a search to be made for a 
particular item 1n a table or array named in f'actor 2. Factor 1 
contains the search word for which a match is to be found i.n the 
table or array named. The search word may be an alphanumeric or 
numeric constant, an array item, a f'ield name, or a table name. 
The search word must be the same length and contain the sa.me 
format (alphanumeric or numeric) as the table or a.rray item, but 
need not have the same alignment. 

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

ASSIGNING INDICATORS 

Resulting indicators are al";ays used in connection with JA)KUP, 
first to indicate the type of search desired, and then to re:flect 
the result of the search. In all cases the resulting indirn,tor is 
turned on cnly if the search is success:ful. 

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

A resulting indicator assigned to J:.QUAL (columns 56-59) instructs 
the program to search for a tHble or array item equal to the 
search w<;>rd. The indicator turrlS on only if such an item is 
found. If severaJ. items are identical to the search word, the 
program selects the.first one it encounters. 

At lecist one resulting indicator must be assigned for a IDKUP 
operation, but no more than two can be used. Resulting indicators 
should not be assigned to botL. HIGH and LOW, since the irxi.icator 
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assigned to I.DW will be ignored, but indicators can be assigned 
to EQUAL and HIGH, or to EQUAL and IDW. The program then searches 
for an er1tr:y that satisfies either condition, but checks for an 
EQLAL item first. If· no EQlJAL entry car1 be found, the nearest 
item lower or higher in sequence is selected. 

A search may be made on HIGH, on lDVJ, on HIGH and ~UAL, or on 
LO\:J and EQUAL only if the table or array is in sequence. lfo 
resulting indicator is turned on ji' the entry searched for is not 
found. (See Appendix B, Tables B2 and B3, for indicator 
summaries. ) 

SEARCHING A Sil\GLE TABLE 

When a single table is searched, factor 1, factor 2, and at least 
one resultine.; indicator must be specified. Conditioning 
indicators may a1so be specified in coluruns r/-17. Hesulting 
indicators are always set Oli to reflect a successful result of 
the search, and off if the search was unsuccessful. 

Every time a table itelli is found that satisfies the type of 
search being made (EQUAL, HH.tH, WW), a copy of that table item 
is placec in 2. special sturage area and t.he previous contents of 
the storage area are destroyed. If the search is not successful, 
the storage area remains untouched. 

SEARCHING WITH TVJO TAELES Ii~VOLVED 

When two related tables are used in a search, only one is 
actually searched. ~vhen the search conditior" (HIGH, Ww, EQUAL) 
is satisfied., the corresponding data items from both tables are 
made available for use. the two tables involved should be the 
same length. If the table that is searched is longer trian its 
related tatle, the search stops at t.ne end of the shorter table • 

. Factor 1 must be named as the search word and factor 2 must name 
the tHble to be searched. '.i1he result field must name the related 
table front which data is to be made available for use. iie.sulting 
indicators must also be used. Conditioning indicators may be 
specified in columns 7-17 if they are needEd. 
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RElEREi~CING .FOUND TABLE IT.F}'lS 

Whenever .a table name is used in an operation other than I.DKUP, 
the table name does not refer to the table itself, but t;o 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 operat.ions to be used. 

The table may also be usro as the result field in operations 
other than the LOKUP operation, so that the contents of the table 
can 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. 

I.f a table is named in factor 1 in a LOKUP operation, the 
contents of the special storag€ area are used as the search word. 
In this ~ay s. data item from a table can i tsel.f become a search 
word. 

SEARCHING AN ARRAY 

LOKUP operations are specifioo for arrays in the same way a.s for 
tables except th.at the result field cannot be used if factor 2 
names an array. If just the array na.me is used in referenciilg the 
array, thE search beein.s at the first item in the array. 
Indicators must be used to determine if a match was found. The 
indicators reflect only that the desired item is in the .arrn.y; 
the prograJIJmer does not have rEady access to a .found i tern. 

The array name may be used with a.n index consistintr, of 2 field 
name or a literal. 11' an index is used, the search beeins at the 
i tern identified by the index. If a match is found, the nwr.ber of 
the array i tern containin,£ the match is placed in the field used 
as the index. If no match is found, the index f'ield is set to 1. 

If a literal is used as an index
1 

indicators must be designated 
to determine if a rnatch wa.s 'ound. 1'he content o:f the i tern 
referenced by the literal is not cru::-Lngedo 

SEARCHING AT A SPECIEIED Ali.RAY ITEM IDCATION 

To save processiY1g tin:e it ts posstble to start the LOKUP search 
at a particular iten1 in an array. The search starts at the 
specified i terr; and continues unt.i1 the desired i tern is found or 



SECTION 7 PAGE 21 

until the end oJ' the array is reac.hed. This type of' search is 
indicated ty additional entries in columns 33--42. The name o:f the 
array to be searched is entered in these columns, followed by a 
comma snd Lither a numeric literal or the name of' a numeric field 
with no decimal positions. The numeric literal or field shows the 
nurr.ber of' the item at which the search is to start; it is termed 
an index because it points to a certain item in the array. All 
other colunins are used in the same way as they are for the norn1al 
lookup operation. 

When an index field is used, an unsuccessful search causes that 
field to contain the value of' one. Ii' an array item is found 
which satisfies the conditiorlS of the LOKUP o_peration, however, 
the number oi' the item, counting 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. 

SUJ3ROUTINE OP Eh AT I Ol~S 

The subroutine operation coo.es are useG only for subroutines that 
are parts of other main routines. The subroutines are coded in 
speci.fication lines on the calculation sheet following all detail 
and total calculation operations. Everi though they are spec.ified 
last on the calculation sheet, they may be performed at any point 
in the calculation operations. Each subroutine must have a na,me 
entered in factor 1, and the operation code BEG-SH enterea on the 
same line. The subroutine name can be 1-6 characters long and 
must tegiu with an a.lp!iabetic character in column 18. The 
rereaining characters can be any combination of alphabetic or 
nurneric characters, but may not contain special characters. 
Blanks may not appear between characters in the name, and no two 
subroutines used in th(; same program may ha.ve the same name. 

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

All. possible RPG II operations ma.y be f€rformed within a 
~u~~outine. . The operationsr_ may _ye . . conci tioned. by ru:1Y ya.lid 
inaicator in columns 9-1 7. Ina . .i vidual operations with.in a 
subroutine cannot be conditioned by a control level indicator in 
co1umns 7-C, however, si.nce SH must appear in those columns • 

.Fields used in the subroutine may be de.fined either inside or 
outside the subroutine. In either case the fields can be used by 
both the main routine and the subrouti.ne. 

A subroutine cannot be written within a subroutine. Althoueh it 
may ca.11 another subroutine, a subroutine cannot call itself or 
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the subroutine which calleci. it. \'V'hen GOTO is used in a 
subroutine, branching outside to a statement in 211.other 
subroutine or branching from outside the subroutine to a 
statement within the subroutine causes an error condition. A skip 
can be made only from one statement within a subroutine to 
another statement within the same subrout.ine. 

Three operation codes are used in definiug a subroutine: .B.EGSR, 
ENDSR, and EXSR .. 

BEGIH SUBROUTIHE (BffiSR) 

This operation code is coded as the first statement of a 
subroutine and serves as its be~ginning point. Factor ·1 must 
contain the name of the subroutine. 

ENL SUBROlJIINE (ENDSl\) 

ENDSR serves as the last statement of the subroutine to define 
the end of the subroutine •. Factor 1 may contain a name which then 
indicates s point to which a skip can be made by a GOTO statement 
within the su1routine. The &HBR opera ti 011 enciing the subroutine 
automaticaJ.ly causes a branch back to the next statement after 
the EXSR operation. 

EXECUTE SULROUTINE .(EXSR) 

This operation causes a skip to be made to the beginnin.g of' a 
subroutine. Factor 2 must contain the name of the subroutine that 
is to be executed, and the same r...a.me must appear on a BEGSR 
instruction. EXSH may appear anywhere in the program to indicate 
that the subroutine is being called. Whenever EXSR appears, the 
subroutine is automatically executed. EXSH may be conditioned by 
indicators to cause the subroutine to te executed only at the 
time when alJ. specif'ied 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. 
Entire subroutines can be conditioned by control 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 PHOOHAMM.EL CO.hTROL OPERATIONS 

In the normal RPG II processing cycle, a record is read, 
calculatious are performed, nnd records are written. This cycle 
can be altered, however, to allow input and output O};€rations to 
be executed during rn.lculations .. Eive 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 time 
calculations are being done. It is used primarily when the number 
of similar or identical records (either detail or total) to be 
written in one program cycle i~ variable rather than exact. 

When the exception operation i~~~ usEd, EXCP1 is entered in columns 
28-32. Columns 7-17 ITI2.Y have entries, but all other colunms must 
be blC3l1k. The line or lines tc be written out durine calculation 
tirr.e Ere indicated qy an E in column 15 of the Output-Fonrat 
Speci.fications Sheet. 

1'10RCE (FORCE) 

FORCE statements are used with primary or secondary input or 
update files to enable select:ion of tLe file from which the next 
record is to be taken for processing. Eactor 2 in a lDHCE 
sta.tement identifies tbe file .from which the next record is to be 
selected. If the statement is executed, thE record is selected at 
the start of the next proeram . cycle. If two or more .FORCE 
st2tements are executed. dur:ing the same pro.t:ram cycle, all but 
the last one are ignored. 

Althou['h the first record to be processed is always selectoo by 
the normal method, .FORCE state1Tents override mul tifile processing 
selection for the remainin,g records. When end-of-file is 
encountered on a .forc€d file, a record is not retrieved .from the 
file; instead the method of selection reverts to multiprocessing 
ana the record to be processed is selected by normal methods. 



SECTION 7 PAGE 24 

DISPLAY (DSPLY) 

The display operation allows either or both of two even.ts to 
occur: 

A field, 1;able element, array element, or literal up to 120 
chara(;ters long can be printed on the console without a 
program halt during program exec:utiol'l. 

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

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

When data is entered during program execution, alphanumeric 
fields are lei't-.justified after all cbaracters are keyed, and 
numeric fields a:re right-justified after all characters are 
keyed. Leading zeros are not required for numeric data. After the 
data is entered the ENL key must be d.epressed if the data is 
correct, or the CANCEL key if data is to be re-entered. Ii' no 
characters are entered or the space bar is not depressed, the 
result field :Ls not cha.nged .. Alpba.numer.ic fields entered during 
program executton are blanked out; numeric fields are zeroed out 
bef'ore the actual .input field is moved in. 

READ (HEAD) 

The READ operation is used to call .for demand file informati.on to 
be input during the calcu.lations in the progi:am cycle. This 
operation dif'~fers from the FORGE operation in that FORCE 
specifies input on the next program cycle rather than the present 
one. When the progr'am is reading from several demand files during 
the same RPG II cycle, record identii'ying indicators assigned to 
the demand files remain on throughout the cycle i.f the previous 
READ operatiorus were executed successfully. 

The READ operation code must appear in columns 28-32 •. :Factor 2 
must contain the name of the f:i.le from which a record will 
inm1ediately be read. An indicator should b3 specif'ied in columns 
5&-59 to turn on ai'ter each READ operation if an. end-of-file 
condition is reached. When columns 53-59 (resultil]g indicators) 
are blank, a halt condition occurs on an end-of-file condition 
and on sul:Eequent HEAD operat.ions 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, exce1-;t that 
the READ file is processed sequentially and the CHAIN file is 
processed randomly. Demand f.iles can be processed only by the 
READ operation; CHAIN cannot be used. When the READ o.r:eration is 
used for demand files, the MR indicator cannot be entered in 
columns 63-64 on the input sheet. I~umeric seguence testing on the 
input sheet is not allowed for demand files, nor are control 
levels, match fields, .and look-ahead fields. When a demand file 
is conditioned by a U l-U8 ind.icator which is not on, no records 
are read from that file and the end-of-file indicator in columns 
58-59 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 
input or 
sheet. 

files processed cor~ecutively and specified as 
update files in column 15 of the file description 

Indexed disc files processed sequentially by key and 
si:;ecified a.s input or update f i1es. 

Index£·.d disc files proce~sed sEquentially within limits and 
s1Jecii'ied as input or updBte files. 

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 ap_pe,ars in columns 2£-32 of the calculation 
sheet. Indicators may. be used in columr.iS 7-17, but the result 
field~ .fi€ld length, decimal position, and half-adjust (columns 
43-53; entries must be blank. File conditioning indicators 
(U1-U8) can re used to condition a chained file, and columns 
54-55 should contain a resulting indicator entry. If the record 
is not .found t the .indicator specified in these columns will turn 
on. If arJ indicator is not specified in columns 54-55 nnd the 
record is not found, the pror:ram will have a halt condition. No 
output is permitted to a chained update file when the specified 
record is not f'ound. Columns 56--59 must always be blank for chain 
operations. 

'The c.bain operation is used for two purposes: random processine 
of an indexed or direct file; and direct file loading. 

In random processing, a record must be identified by a relative 
record number bef'ore it can be read from a direct file, or by a 
record key before it can be read f'rom an indexed file. 1'he 
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relative record number or record k~y can be contained in a :field 
specified for that purpose. In the cha.in operation, the operation 
code CHAIN is required in columns 28-32 of the calculation sheet. 
Factor 1 entries: must be a relative record number or key. 
Relative record numbers must be numeric. Factor 2 must contain 
the name of the: f'ile .from which the record will be read. This 
:file is then the j•ile that is chainEd to, or the chained file. 

A direct file is created .for clirect file lcadi?Jg when. it is 
de.fined as a chained output file on the file description sheet. 
Factor 1 in thE~ calculation specifications must then contain a 
relative record 1mmber, columns 28-·32 must contain the operation 
code CHAIN, and factor 2 must contain the.name of the direct disc 
:file to be leaded. Relative rec!ord numbers define the record 
position for each record in the direct disc f'ile. The relative 
number can be all or pa.rt of a field in input records, or can be 
generated by th49 RPG II program. After the disc f'ile is loaded, 
the relative record. numlers are used for record identification of 
the disc records. 

When a direct :filte is loaded as a chained output filei the system 
blanks out the d:isc space required for the direct fi e bej~ore 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 Uien replac 1es the blanks when it is 
written on disc. If a record is :not loaded, the sl>ace reserved 
for that record in the disc file remains blank until the proper 
record is loaded at a later time. 

Once the direct file is loaded, records can oo inserted or 
changed in the file by defining the direct file as an upia t~.::; :file . 
pr<X!essed 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 f:iles. A 
new ~cord i§ ~dded to a sequential disc :file in the .first 
position avail.able at the end 01· the file. The same process 
occurs .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 rE~cords 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 LINKAJlli.. OPERATIONS 

External linkage o~ra.tions permit interface between the main RPG 
II program, wh:ich performs internal calculations, am external 
subroutines nnd user programs. (See Ap~ndix E for a detailed 
explanation of :subroutine linkage .. ) Cedes are provided for three 
external linkage oi:era.tions: exit to a subroutine, RPG II label, 
and user's label. 
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EXIT TO A SUBRGUTI.NE (EXIT) 

The EXIT operation ccxle allows the programmer to transfer control 
from the RPG II pro.gram to a user subroutine whose name is 
contained in factor 2. The name of the subroutine cannot be 
greater than six alphanumeric characters; the f'irst character 
must be alphabetic. .Factor 1 and the result field are not used 
with the EXIT operation. 

l~ormal lirikage uses register 6 for the 1:6rameter list pointer, 
but no para.meter list is associated with the EXIT operation. When 
the EXIT operation is used j.n calculations, it links to a user 
subroutine with a reeister usage conversion which sets the save 
area address in 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 

1 

2 

3 

4-11 

RPG II LABEL (hLABL) 

Contents 

Return address. 

Previou...s se.ve area address (always zero). 

Status word (zero). 

Register s~ive area. 

RLABL allows a subroutine external to the RPG II proe,ram to 
reference a field in the RPG II program. Tbe nrune of th~ field to 
be referenced is entered in the result field. It must be a. valid 
nwneric or alphanumeric field, an indicator, or a table, and may 
be from one to six alphanumeric characters long. The first 
character rmst be c:U.phabetic. 

The field length and decim2l. positions must be defined in the 
result fiEld of an HLABL entry unless they are defined by a 
preceding entry in either the input or the calculation 
specifications. I.f UDATE, UMONTH, UDAY, or UY.EAR is used in the 
result field of an RLAEL operation, the field length or numrer of 
decimal positions need not be specified; however if they are 
specified, UDATE must hBve a field length of six with zero 
decimal positions, and the others must have a field length 0£ two 
with zero decima1 positions. Indicators, factor 1, ani factor 2 
are not used. 'lo s1:>ecify au indicator, the .first three characters 
must be IND, followed by the two-character indicator; e.g., 
IND02, INDL1. 
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USER'S LABIL (ULABL) 

The user's label operation enables the RPG II program to 
reference a f.ield 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 
del'ined. Indicators, factor 1, 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. · 

DEBUG OPERATIONS 

The debug operation is an RPG II function used to locate errors 
in a program which is .not working properly. The operation ca.uses 
one or more records to be written which contain information 
helpf'ul in finding ~rogramming errors, and is coded with the word 
DEBUG. The operation code produces results only if a 1 has been 
entered in column 15 of the control card specif'ications •. If the 
control card entry has not been made, the operation code DEBUG is 
treated as a comment. Because additional processing 
considerations are involved, ca.re must be exercised in writing 
debug records to a direct or indexed file. 

In specifying thE~ DEBUG code, use of i'actor 1 is OJ?tional. Ii~ it 
is used, it may contain a litEral or field name which identifies 
the particular debug operation; thi.s literal or the value of the 
field named i.s then written on record 1 •. Factor 2 must contain 
the name o~f the output file on which the records are written. ~rhe 
same output file name must ap.[€ar in factor 2 for all DEBUG 
statements in a prograru. The result i'ield nay 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 rP..sult f,ield, decimal positions, 
half-adjust, and resulting indicators) must be le.ft blank. 

The DEBUG operation code may be placed at any point or at several 
points in the calculation operations. Hecord 1 is required, and 
is written whenever it is encountered, but record 2 is written 
only i.f a s~ecif'ication has been entered .for it. Record 1 
contains a list of all indicators which are on at the time the 
DEBUG cod( was encountered. Reco.rd 2 shows the contents of any 
one .field. 
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SPECIFY ING RECORD 1 

Record 1, which is always written, is specified in the following 
format: 

Positions 

2-7 

8 

9-16 

17 

18-31 

32-any position, 
depending on the 
number of indica­
tors on 

SPECIFY ING HEC0RD ~~ 

Entry 

DEBUG. 

Blank. 

The constant entered in factor 1 
or the statement number oi: the 
DEBUG operation code in the 
program. 

Blank. 

The words Ii~LICJ\1'0RS ON. 

The names of all indicators which 
are on, each separated by a blank. 
1he word l~Ol~b is entered if no 
indicators are on. lv1ore than one 
record may te needed. 

Record 2 is optional and neee. be specii'ied only when there is a 
result field. The record is written in the £allowing format: 

Positions 

2-12 

13-14 

15-any position, 
depending on 
field length 

Entry 

The words iIELL VALUE or TABLE 
VALUE or ARRAY. VALUE. 

Blank. 

The contents oi' the result field or 
array (up to 255 cbaracters per item). 
Nore than one record may be needed. 

When the result field is written in record 2, a blank is used to 
se~)arate each array element. ~~hen applicable, a negative sign is 
wrJ_ tter! following an array item, table item, or field. When the 
result field cannot be contained in a record, a contir1uation 
beEins in position. two of the .followiug 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 INS~l'RUCTION:2 

Detailed instruct:ions for codil].g the calculation entries on the 
specifications sheets are defined balow. · 

PAGE NUMBER ( Colunms 1-2) 

Entry 

01-99 

Description 

Specifications sheets are mmirered 
SEX!uentially. 

More than one o.f each type of specifications sheet may be used in 
the course of coding the source program. To keep the sheets in 
the proper sequence, the coded Calculation Specifications Sheets 
must be grouped according to their type and arranged with the 
other specifications sheets in the folJ.owir~ order: 

Control Card and File Description 
Extension and Line Counter 
Input 
Calculation 
Output-Format 

The specif'ications s.heets should then be numbered in asc«~nding 
sequence. 

LINE NUMBEH (Columns 3-5) 

Entry 

Jm.y number 

Description 

Line numbers are assigned in 
ascending sequence. 
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Line numbers are preprinted in columns 3-4 o:f the specifications 
sheet for the pro,gra.mmer's convenience. The unnumbered lines 
below the preprinted numbers can be used for additional lines or 
to :insert a line between completed lines. Column 5 can 2.lso be 
used to this end. The line numbers assigned need not be 
consecutive, but they mus't be in ascending order. 

TYPE OF FORM (Column 6) 

Entry 

c 
pescription 

C identifies the calculation 
specii ... icatioris to the compiler. 

C01~THOL LEVEL (Columns 7-B) 

Entry 

Blank 

LO, 
L1-L9 

LR 

SR 

AN ,OR 

.f>escriptior~ 

The ca.lculati.on operation is not part of 
a subroutine ani may be performed only 
for detail calculations. 

The calculation operation is done when 
the appropriate coutrol break occurs 
or an indicator is set on (ID is always 
on). 

The calcula.tion o~ration is done after 
the last record has been processed or 
ai'ter the IR indicator has been turned on 
by a SETON operation. 

The calculation operation is part of a 
subroutine. 

An AN or OR relationship is being 
established between lines of indicators. 

The type 01· calculations to be performed must be specii'ied in the 
following order: detail ( bl.ank), total (LO, L1-L9, lli), 
subroutine (SR). (AN/OR lines ca.n / 'ppear within any of' the 
calculations specifications.) 
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If columns 7-8 are left blank, detail calculations are per.formed: 
the operation specified on the same line is performed each t.ime a 
record is read,,_, provided the operation is allowed by indicators 
in columns 9-~t / of that line or by AN/OR lines associated. with 
that line. Operations conditioned by con-trol level indicators in 
columns 9-17 are done at detail calculation time immediately 
following the control break. 

Total calculations are specified next, by LO, L1-L9, or IR in 
columns 7-8. 111 one program cycle, all ope.rations conditioued by 
control level indicators in columns 7-8 are done at total 
calculation time. All LO calculations must appear before l~1-L9, 
and IR calculations must appea.r after L1--L9 calculations. The LR 
indicator is used to condition all operations that are to be done 
only a.t the end of the job. When it automatically turns on after 
the last input record bas been l>rooessed, 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, specif'ied by SR in columns 7-8, an~ used 
to indicate that ;a line is pa.rt of a subroutine (see 11Subrcmtine 
Operations"). Subroutine lines must be specified last. 

AN or OR speci.fied in columns 7-8 shows tbat lines of indicators 
are in an AND or OR relationship. By usine the AND/OR 
relationship, many lines of indicators may be erouped together to 
condition an operation. A maxircum of seven AN, OR, or AN/OR lines 
may be used to condition an operation. The first line of 2. £,£_roup 
linked by AN/OR lines must contain blanks in columns 7--u, or 
LO-L9 or LR if the group 01· lines is conditioned by a control 
level indicator, or Sh if the e;roup is part of a subroutine. All 
lines after the first line in the .group must have an Al~ or OR 
entcy in columns 7-8. The .indicators on each line are in an AND 
i;e~~tionship, A+though each AN/OH. Erour req¢r~ at le~:;t one 
inaicator it is not necessary to nave three indicators on each 
AN and C>H line. All lines in the gI·oup prior to the lasiG line 
must contain blanks in the columns for the factor 1 factor 2, 
operation, and resulting indicator entries. The last line of' the 
group mu.st contain the ope.ra.tion and the necessary operands., 

Columns 7-00 may also be used for comments (see Section 3, 
columns 7-14). 

OPERATION INDICATORS (Columns S-17) 

One to three indicators per line may be used in columns S.-17 to 
control whether or not an operation is to be done. Three seJpa.rate 
fields appear on each line (columns 9-11, 12-14, and 15-17), one 
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for each indicator. The three indicators are in a.n 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 lines 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 on. 

N The indicator specified in the next two 
columns is not on. 

If an indicator must not be on to condition an opera.tion, a:n. N is 
placed in the column immediately preceding the indicator 
specification. 

INDICATOH (Columns 10-11, 13-14, 16-17) 

Entry 

Blank 

01-99 

LO-L9 

LR 

MR 

HO-H9 

U1-U8 

pescriptio~ 

~rhe operation is performed every time it 
:is encountered, if columns 7-8 are not ID, 
L1-IJ9, or SR. 

The operation is performed if a 
resulting indicator used elsewhere 
:in the program is on/ off. 

A control level indicator previously 
assigned is used. 

The last record indicator is used. 

The matching record indicator is used. 

A halt :indicator assigned elsewhere is 
used • 

.An external indicator previously set is 
used. 



CfA-00 
av 
lP 

An overflow indicator ~reviously assipned 
is used. 

The first p;tp,e indicator is used. (This 
indicator is normally off, even the first 
time through the ob«ject program cycle, 
unless it has been purposely set on.) 

Up to three indicators may be entered on a line. Addi tionc.4:1.l 
indicators may be entered on following AN/OR lines. The 
indicators on one 1.ine, or indicators in grouped lines, plus the 
control level indicator (if used in columns 7-8) must all "be 
exactly as specified before the operatiort can be performed • 

. FACTOR 1 (Columns 1f.~27) and FACTOR 2 (Columns 33-42) 

I 

Entry 

1-10 charac­
ter literal 

1-6 charac­
ter name 

UDA'I'E 
UMONTH 
UDAY 
UYEAR 

PAGE 
PAGE1 
PAGE2 

1-6 charac­
ter label 

1-6 charac­
ter label 

Description 

Any alphanumeric or rmmeric literal may be 
usE~d in either or both factors. 

Any subroutine, table, array name, or 
array item may re 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. 

Special word date field names may be used 
in either or both factors. 

Sp:~cial word pare fiE~lds may be used in 
either or both factors. 

A label for a TAG, BEGSR, or ENDSR 
operation may be used. in factor 1 only. 

A label for a GOTO or EXSR operation 
may be used in factor 2 only. 

Columns 18-27 and 3:5--42 are used to name the fields or to pi ve 
the actual data (see "Literals" at the 'beginning of this sectio11) 
on which an operation :is to be performed .• · -

An entry in factor 1 must begin in colUlnn 18; an entry in·f'actor 
2 must begin in column 33. The entries t(> 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 operatiorJS need 
erltries in only one of the factors, and some operations need no 
er1tries at all (see columns 28-32). 

Ol>ERATION (Columns 28-32) 

Entry 

ADD 

Z-ADD 

Sl.JB 

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 am 
places the difference in the result fiel.d. 

Changes the sign of the field by 
subtracting factor 2 from the result i"'ield 
and placing the negative of .fac~or 2 in 
the field. 

Mu1tiplies .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 field. 

Moves the rema.inder 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 resul.t field. 

Moves characters from factor 2 to the 
rig:h tmos t positions of' the result f' ield. 

Moves cbar.acters f"'rom factor 2 to the 
leftmost positions of' the result field. 

Moves the zone f'rom the lei'tmost factor 2 
position to the lef'tmost result field 
position. 

Moves the zone £rom the leftmost factor 2 
position to the riehtmost result field 
position. 



MLLZO 

MlliZ6 

COMP 

TFSTZ 

BI TON 

BITOF 

TES TB 

SETON 

SETOF 

GOTO 

TAG 

LOK UP 

BEG.SR 

ENDSR 

EXSR 

EXCPT 

FORCE 
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Moves zone .from 1~he rightmost factor 2 
position ·to the rightmost result field 
position. 

Moves zone :from ·the . rightmost. factor 2 
position to the ~leftmost result field 
position. 

Compares .factor ·1 with .factor 2 a.rxi 
turns on/of:f resulting indicators. 

Tests the zone of the leftmost result fieJ.d 
character and ·turns on/o.ff a .resulting 
indicator. 

Turns on the result f'ield bits identified 
in factor 2. 

Turns of.f the result field bits identified 
in factor 2. 

Tests the result field bits identified in 
.factor 2 for an on/of~ condition and turns 
on/off resulting indicators. 

Turns resulting indicators on. 

Turns resulting indicators o:ff. 

Ski_ps instructions backward or .forward 
to continue processing at the named 
instruction. 

Names the instruction to which the GOTO 
skip is to be made. 

Searches for specific items in tables o.r 
arrays. 

Defines the beginning point o.f a 
subroutine. 

Defines the end of a subroutine. 

Causes a subroutine to be executed. 

Writes records while calculations are being 
performed. 

Identifies the file from which the next 
record is to ~ selected. 
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READ 

CHAIN 

FJ(IT 

RLABL 

ULABL 

DEBUG 
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Prints one or two fields, table items, 
literals, or array items up to 125 
chDracters4) A special case of the IBPIX 
operation causes a program halt and 
allows the programmer to blank out or 
change a field or item where contents 
have been displayed. 

Reads input from a demand file during the 
current program cycle. 

Reads a record .from a chained disc .file 
during calculations. 

37 

TrrulSfers control f'rom the RPG II program to 
a user subroutine. 

Allows an external subroutine to reference 
a f'ield internal to the RPG II program. 

Allows the RPG II internal program to 
reference H field in an external subroutine. 

Locates ~rogramming errors in a 
malfunctioning program. 

Columns 2E-32 are used to specify the kind of opera.tion to be 
performed using resulting indicators, .factor 1, factor 2, a.nd/or 
the result field. l'he operation code must begin in column 2£3. The 
operations are performed in the order specified on the 
ca1culation sheet. All operations conditioned b~/ control level 
indicators in columns 7-8 r.:ust follow those which are not 
conditioned by control level indicators. All operatiora.s that are 
part of a subroutine (SR it! colwnn 7-8) must follow all other 
ca1cul8.tions in a. program. Every Oferation code used requires 
certain entries on the same specification J.ine. See "Operation 
Codes" at the beginnill[; of this sectio.r: .for more information. 

RESULT FIELD (Columns 43-48) 

Entry 

1-6 valid 
ch::~rac.: t ers 

Description 

Contains the name of a field, table, 
array, or array item. 

Columns 43-48 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 28-32. 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, taLle, arral' or array item that bas already been defined 
in extension specifications, input s1;ecifications, or elsewhere 
in the calculation specifications may be used. I.f the name of a 
field that has al.ready been defined is being entered, entries in 
columns 4S-52 are not necessary; but if they are specified they 
must agree with the previous definition of that field. 

If the name of a field that has not been de.fined elsewhE~re is 
being entered, columns 49-52 should also contain entries. A new 
field may be def'ined by eutering a field name that bas not 
already been used; the field wi.11 then be created whc3n the 
program is compiled. The named field may be either numeric or 
alphanumeric, but it must be numeric if it is used in arithmetic 
operations or if it is a:ii ted or zero-suppressed in output-~f'ormat 
specifications. 

f-{&C:ULT ~FIELD ·LEI~GTH (Columns 4 S-51 ) 

Entry 

Blank 

1-255 

Description 

The alpha.numeric or numeric field to 
be used is described elsewhere. 

Defines the number of digits in a numeric 
result J'ield (1-·15), or tr .. e number of 
characters in an alphanumeric f'ield 
(1-255). 

Columns 4S~51 are used to speci.fy 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 J?OSITIOl~S (Column 52) 

Entry 

Blank 

0-9 

Description 

Either the f'ield is de.scribed elsewhe.re~, 
or the field is alphanumeric. 

The number of decimal places in a numeric 
result field is entered. · 



Column 52 is 
right of the 
nllffieric result 
entered. 

used to 
decimal 
field 
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indicate the numter of positions to the 
point in a numeric re..sult field. If the 

cor1tai11s no decimal positions, a zero is 

The number of decimal positions must never be greater than the 
le:ngth of the field. The m.unber may, however, be larger or 
smaller than the number of decimal posi tior.iS that actually result 
from an OJ)eration. If the number is er·eater, zeros are filled in 

· to the rigLt. I.f it is smaller, the ri£htmost digits are dropµ;d. 

The decimal 1)osi tions entry must be left blank if the result 
field is alphru:un1E;ric. It may also be left blank if the result 
field is numeric but bas Leen previously described in the 
extension, input, or calcul.atior specifications, in which case 
the field length co1unms (49-51) must also be bla.nk. 

I-IALF-AI~JUSi ( Column 5 3) 

Entry 

Blank 

H 

Description 

Half-.acjusting does not take place. 

The contents of' the result field are to be 
ha..1.i'-·ad ;} us ted • 

Co1umn 53 can Le used only witl~ arithmetic operations to indica.te 
th2t the contents of' the result .field are to be half-adjusted 
(rounde:i). Half-adjusting is done by nddirig a 5 to the number at 
the right of' ~he ;i.:.:J.st.decil{ia1 posi~ion spec~.fi~d for a.P<?Sitive 
fie.ld, or -5 if tne field is neg2ti vc. All c.ecima.l positions to 
the right of the position specified for that field ar.e then 
dropped. 

RESULTING INDICATORS (Columns 54-5S) 

Entry 

01-99 

HO-H9 

IL-L9 

f)escription 

A numeric indicator is used. 

A balt indicator is used. 

A control level indicator is used. 



IB 

MR 

OA-00, 
ov 

U1-U8 

SECTION 7 PAGE 

A last record indicator is used. 

The matching record indicator is used. 

. An overflow indicator specified on the 
file description sheet is used. 

A user-defined internal indicator is usE~d. 

40 

Columns 54-59 are used to test the value o:f the result f'ield 
after an arithmetic operation1 to check the outcome of a CHAIN, 
I.O.KUP, CCMP, TESTB, or TFS.rZ operation; to specify whicn 
indicators to change by a SETON or SErO.F' operation; or to 
indicate end-of-file for the READ operation code. 

Entering 2.n indicator in colunms ~54-5:, s12ecifies that the result 
field is to be tested after the operation specif'ied in columns 
28-32 has been per.formed. li;ormaJ.ly, o:r~y indicators 01--99 and 
HO-H9 are used for testing. Column headings in columns 54-5;9 have 
no meaning for the SETON and SEI'O.F operations, however the 
indicators to be turned on or off by the operations SI.TON or 
SETOF may be enterOO.. Any indicators to be turned on or of.f by 
the SETON or SE.TnF operations 2re specified from le.ft to right in 
the three resultit1£ indicator f'ields. 

Ii' an 01-95 or HO-H9 indicator is specified, it is turned en only 
if the result field sB.tisfies the condition for which it is being 
tested, otherwise it is turned off. Three fields can be u:::ied f'or 
this purpose, each of w.hicti. tests for dif'ferent conditions. 
Columns 54-55 test f'or plu.s or hie;h, columr~ 56-57 test for minus 
or low, and columns 58-59 test for zero or equal. An indicator 
cn.n be tested i'or 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 po:sitive; 
whether factor 1 is higher than factor .2 1n a CONP or t:s.ble or 
array IDKLP operation; or to test the results of one of tne 
following operations: CHAii"~ (not found), TES'.l'B (all zeros), or 
TESTZ ( C zone). 

An indicator is placed in cclumns 56--57 (Nn~us or Lrnn to test 
whether the result field in an ari t~rn1etic operation is ne£;ati ve; 
whether f2ctor 1 is lower tllan i'actor 2 in a CONP operation or 
table or array IDKUP operation; or to test the results of a T.ESTB 
(mixed) or TESTZ (D zone) operation. 

An indicator is placed in columns 5f)....59 (ZEI\O or EQUAL) to test 
whether the result f'ielci in an arithmetic operation is zero; 
whether factor 1 is equal to factor 2 in a OOMP or table or array 
IDKUP operation; or to test the results of one oi' the following 
operations: READ ( end-oi'-l'ile) , ~l1E:3l.'B (all ones) , or T.ES1'Z (not C 
or D zone). 
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COLHEN~'S (Columns 60-74) 

ftltry 

1-15 
chara<.;ters 

Descriptior.; 

Alphabetic, numeric, and special 
characters may be used in any combination. 

41 

Any meanirJ[;i'ul information the progranimer desires can be entered 
in columns 60-74 to he1p in understanding or remembering what is 
be1ng done . on each specii"ication lir1e. Comments are not 
ins tructiou.s to the HPG II program; they serve only as a means of' 
documenti11€: a program. 

PfiCGHJ\1\ IDi.1~1'I£ I CATIOl\ (Columns 75-60) 

Entry 

Any 
chLi..racters 

Description 

These colur::ns may be used for programmer 
cor.nments. 

Th€: program identii'ica.tion entry 01 all cards following the 
control card may contain an~· ct.lc";lra.cters, including blanks. The 
columns may be used for progran:mer comments, if desired. 
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SF£TION 8. OUTPUT-.'roRMAT SPECIFICATIONS 

Output is the result or product o:f processing. Output records 
cons.ist o:f data that is gathered, calculated, or generated during 
object program operation .• The outp.it records are stored in files 
or1g:inaJ.ly designatE~d as output or u:pdate files on the f'ile 
specifications sheet .. 

The Output-Format Speci£ications Sheet (Figure 8-1) is used to 
describe these out1)ut records. Two kinds of entries can be made 
on ·this sheet: record de.scription entries that describe which 
output records are to be written; and .field description entries, 
which indicate the pos:ition am .format o:f the information 
contained in the outp.it records. Field description entries must 
always be entered one line lower than record description entries. 

Punchlnt lnttructionl 
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Figure 8-1., RPG II Output-l.,ormat Specifications Sheet. 
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TYPES OF OUTPUT RECORD.S 

The four types of output records are headine; records, detail 
records, total records, and exception records. 

Heading records con~~ain 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 subjE~ct 
matter of the report. Most of the information in detail records 
is gathered t?-irectly from input records or calculated during 
program operation. 

Total records are generally cumulative sums of the calculations 
in detail records., and are usually wri·tten last. They may not be 
specified for primary or secondary update f'iles. 

Exception records are always written du.ring 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 wh.:ich 
they appear in the outrut specifications. 

OVERFLOW INDIC.A'.I'OR 

An overflow indicator may be assiened f'or 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 overflow 
line. If overflow occurs durine header and detail output -the 
indicator is turned off after tfie header and detail reco.rAs of 
the next cycle are written to output. If overflow occurs dur:iDt?; 
total output or during UCCPl output (see Section 7, "Operation 
Codes"), the indicator is turned or:f a£ter the header and detail 
records 0£ the f'ollowing cycle are wri.tten to output. 

NO OVERFIDW PROCFBSING 

If an overflow indicator is assigned in the file description 
specifications but is never used to condition an output record, 
the RPG II Sys tern does no special :processing for the overf.low 
condition. 
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AU110MATIC 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 channel 1 in place of normal overflow processinr-. The 
timing of this skip cannot be al~ered by anything in the propram. 

All records conditioned by the overflow indicator are outrut by 
the overflow routine. Under normal conditions the overflow 
routine is cal.led automatically, however in certain cases the 
overnow routine may re called or "fetched" ahead of the normal 
time (see column 16, this section). 

Normal Processin_g 

If the assigned overflow indicator is turned on durin_ri· normHl 
outrut, processi.ng continues in the usual manner until a.11 total, 
header, and detail records not conditioned by the j_ndicator 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 condittoned by the indicator. A skip to channel 1·· should 
be entered in the f:irst header record, since skips to a new par-e 
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 severa.1 
detail and total lines must be :printed during each rer.111lar 
program cycle, causing printing to go p::tst the end of the -pape. 
Although the programmer could avoid this situation by settinp.: the 
overflow line high enough on the JE.f!e to accommodate all the 
p9ssible lines after overflow, some empty p;t~s would result. 

To circumvent the problem entirely, the overf'low line should ·be 
assigned just high enough on the pa.p:e to include only the number 
of lines needed-- t(o print all total records conditioned. by the 
overflow indiec"ltor, 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. 

}'AGE NUMBERING 

Automatic page numberin~ takes place when the swcial word PAGE 
is entered in the field name columns (32-37). When P.A.GE is 
entered in the Output-Format Specifica.tions 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 rage is encountered. Pare 
numbering may start at a number other than 1 only throuP,h a 

I specification on the inlmt sheet (see Section 6, columns 53-5B) 
or the calculation sheet {see Section 7, columns 43-48). 

A PAGE field defined in the input or calculation s-pecificBtiorts 
sheets may contairi as many as 15 positions, but must bP defined 
with zero 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 numberirw: then beP-i11s 
with 1, unless otherwise specified~, and is automatica.lly 
incremented by 1 each time the PAGE field is written. 

Up to three print files can be individually numbered concurrently 
by enterinf". special words PAGE, PAGE'l, and PAGE2 in the field 
name columns of the output specifications, however each srecfr1l 
word can be assigned to only one file. 

I'TERATED FIELDS 

Enterinr: *PLACE in columns 32-37 causes all fields named before 
it on ·the specifications sheet for each to be repeated in the 
same relative locations endin~ at the position defined in the 
*PLACE statements. An end position must be syecified for every 
*PLACE line; the leftmost position of the fields to be moved by 
the *PLACE specification is always assumed to be position 1. The 
end position should t.herefore be twice the' number of the hir:hest 
e!}d position used i.n the previously na.med fields, to avoid 
overlaying previous data. 
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~~RT DATES 

Special words may be used in coluinns 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, ODAY, UNONTH 1, and UYEAH. UDATE produces a 
six-character numeric date field in either Domestic format 
(nund.dyy) or United Kingdom/European Convention format ( ddmmyy). 
UDAY may be used to obtain dates consisti~ of' days only; UHON'.I1H 
to obtain months only; and UY.EAR to obtain years only. Slashes 
and periods may be inserted via editing to separate from each 
other the day, month, and year portions of a date. 

Jl:DITED FIELDS 

Editine can be specified for the informa.tion in numeric output 
fields to enhance the legibility of' a field in several ways: 

By inserting special characters or delimiters, such as 
commas, periods, spaces, etc., between characters of the 
field. 

By indicatil)g a ne{1ltive 
credit sicJ'l ~~R). 

f'ield with a minus sign (-) or 

By suppressing lea.ding zeros and replacing them with blanks. 

By suppressin~ lea.dine zeros and printing asterisks instead 
(asterisk fill) ... 

By inserting a dollar sign immediately before the most 
significant non-zero dit.it in the field (i'loating dollar 
sign). 

EDIT· CODES· 

One-character edit codes provide the above editing features for 
frequently used formats and take into consideration the inverted 
print option of' the control. card speci.fication (Section 2, column 
21). 
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EDIT WORDS 

Edit words give the programmer more flexibility by allowing him 
to lay out explicitly the entire resulting output fiel.d, 
character by character. This is done using replaceable and 
non-replaceable characters. Replaceable characters are those 
positions which are t4'.:> be occupied by digits o.f the edited .field. 

C01JSTANTS 

Constants .may be used in columns 45-70 instead o:f edit words; or 
they may be used ·v.rithin 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 speci£ications sheet. Up 
to 24 characters of constant information may be entered on a 
specifications line. 

CODING INSlRUCTION§ 

Detailed instructions for coding the output-format entries on the 
specifications sheets are defined below. 

I) AGE HUMBEF ( Columns 1-2 ) 

.tntry 

01-99 

pescription 

Specifications sheets are numbered 
sequentially. 

More than one o:f e.a.ch type or specii.ication..s sheet may be used in 
the course of codj~ng the source program. To keep the sheets in 
the _proper order, the coded Output-i1c>rmat Specifications Sheets 
mu~~t be erouped together, numbered sequentially, and 1')la.ced 
immediately after the Calculation Speci.f ications Sheets. 
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Lil~E NUMBER (Columns ·3-5) 

Entry 

Any number 

pescription 

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 line 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) 

&ltry 

G' 

Entry 

1-8 
cliaracters 

Description 

er identifies the output-format 
specifications to the compiler. 

Description 

The output file being described is 
named. 

Ever~· output file to which records are to be written must be 
named previously in the file description specifications. The 
exact :filename originally assigned must be entered, beginrling in 
column 7. 

The out~ut filename must apJ?ear on the first line containi119 
information relevant to a particular file, ~ut need be specif iea 
only once. The information on the followine lines refers to the 
previous :filename until a new l'ilename is entered in columns 
7-14. 

Columns 7-80 may also be used for comments (see Section 3, 
columns 7-14). 
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AND/OH (Columns 14-16) 

J~try 

AND 

]2e.scription 

Nore than three indicators are used to 
cordition the output operation. 

Output indicators are used to condition 
an OR relationship. 

The AND/CR entry is used in conjunction with the out:put 
indicators entry (columns 23-31). AND lines can be used when more 
than three output indicators are used to condition an output 
operation. The word. AJ.1D is entero:i in columns 14-16 of the next 
lines following the first line on which the first three 
indicators are specified. The condition of all indicators 
assigned must then be satisfied (or-t or off) bef'ore the output 
operation c.an be per~formed. 

Output indicators may also be assigned in an OR relationship. Ii' 
either or both of the OR conditions are met, the output operation 
is performed. OR lines are indicated by the word OR in columns 
14-15. 

Both AND and OH lines are allowed in an output OJ:Jeration.. A 
maximum of 20 such l]Lnes may bE: used for each record description. 
AND and OR lines carmot be used to condition a field. 

TYPE OF RECORD (Column 15) 

Entry pescri12tion 

H The record is a headine record. 

D The record is a detail record. 

T The record is a total record. 

E ~rhe record is an exception record. 

The entry in colwnn 15 is used to specify the type of output 
record to be printed, punched, o.r wr.i tten on disc. If column 15 
is left blank, an error condition occurs. See columns 23-31 for 
information concernixig the head:ing and detail specifications used 
with control level and overflow indicators that specif'y when 
output records are to 'be written. 



SECTION 8 PAGE 9 

If it is necessary to cont:inue the description of indicator 
conditions under which output should occur, the specifications 
should be made in AND or OR si:ecifications lines following the 
tn:;s of" record entry. 

ADD (Columns 16-18) 

Entry 

ADD 

Description 

A record is to re 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 of the first line for 
each record to be added. Disc must be s~cified as the output 
device for the file to which the record is to be added, and an A 
must be coded in column 66 o:f the File Description Specifications 
Sheet for the .file. Columns 16-18 JIE.Y also be used for the 
stacker/over.flow and sJE.ce specifications for printer or ca.rd 
:files. 

STACKER/OVERFLOW (Column 16) 

Entry 

Blank 

1-4 

F 

Description 

The overflow routi~ is not to re fetched. 

(For card f'.iles this s~ci.fication is 
reserved for future implementation.) 

The over.flow routine is to be fetched 
for a printer file. 

Column 16 may be used to sp::cify that the overflow routine is to 
be used for a printer file. 
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An F entered in column 16 is used t 10 specify the fetch overflow 
routine and causes overflow lires to be printed ahead of the 
usual time. The fetch overflow routine does not automatically 
cause :fonE to advance to a new pg.ge but merel.y prabi bi ts the 
printing of renaini.ng detail and total lines lllltil overflow :Lines 
are printed. To achieve pa~ advancing1 . a skip to cllaimel 1 must 
be specified on a line conditioned by tne over.flow indicator .• 

The overflow routi.ne is fetched o~ if all conditions spf3c:ified 
by the indicators in columns 23-31 are met, and an overflow has 
occurred. The 1 P indicator may not be used with .fetched ove:r'.flow 
lines. 

SPACE (Columns 17-18) 

Columns 17-18 are used to si;ecify lj.ne splcing for one page •0£ an 
outp.it .file to l:e printed. Line spa.cine; ma~ be required both 
be.fore am after a line, thus the entry is divided into be.fore 
and af'ter columns;. Up to three spaces may be s~ci.fied both 
be.fore and a.fter a line of print, so that as many as six spaces 
can re le.ft betweei'll two printed lines. 

If' columns 17-18 are le.ft blank, single SJBCillS occurs 
autom.tically after each line is prin.ted. 

When the destina.t.ion o:f a spacing operation is reyond the 
overflow line but not on a new page, the over.flow il'Xlicator is 
turned on until all overflow lines are printed. 

When space and skip are specified or1 the ::ame line, they are done 
in the following order: 

Skip before the line 0£ print. 
Space be.fore t.he line of print. 
Skip after the: line of print. 
Space after tl~ line of print. 
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Entr:£ 
Blanl~ 

0 

1 

2 

3 
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Description 

No spacing. is required before a line is 
printed. 

No spacing is required. 

One St>Bce is to be left before each line 
is priTited. 

Two s~ces are to be le:f t be:f ore each line 
is printed. 

Three spaces a:re to be left before each 
line is :printed. 

If column 17 is left blank, no splcing_ occur$ before print; 
otherwj_se one, two, three, or no lines are-left blank before the 
next line is printed, according to the number entered. 

AFTER (Column 18) 

Entry 

Blank 

0 

1 

2 

3 

Descriptdon 

~o s~cin§ is required after a line 
is pr1ntea .. 

No spacing is required. 

One space is to be le:f t after each line 
is printed .• 

Two spaces are to be left after each line 
is printed. 

Three spac~es a.re to be left after each line 
is printed. 

I If' columns 17 and 18 ere left blank, single s:pacing occurs 
automatically; otherwise one, two, three, or no lines are left 
blank after each line )s printed, according to the number 
entered. 
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SKIP (Columns 19-22) 

Skipping is controlled by the I?rir1ter carriage control ta{)e. A 
skip can be made to charmel 01 ror a new p:J.ge, or to an:}' cif' the 
other 11 channels assigned in the lirte counter specif'icat1on:s for 
succeeding }Bges. Skips can be specified 'to occur both ~rior to a 
line of print ( c~olumns 19-20) arid after the line is printed 
(columns 21-22). If the columns are le.ft blank, no skipping 
occurs. 

I 
If an L is spe<~i.fied in column 53 of the control card., the 
generated RFG program only simulates skips to a line. It gets its 
starti!1€ point by an initial skip to channel 01, and assumes that 
channel 01 is on line 06. All subsequent spacing is then relative 
to that starting pclint. 
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BEFORE (Columns 19-20) 

Entry 

Blank 

01 

02-12 

01-99 

AO-A9 

OO-B2 

Description 

Mo skipping is to be done be.fore 
a line is printed. 

.A ski.p is to be 11ade to a new 
·page be.fore a l:lne is printed. 

A skip is to be made to the 
indicated channel number be:fore 
a line is printed. 

An L has bee·n 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 
153 of' the control card specifica­
tions sheet; a skip is to be made 
to the specified line in the range 
·100 (AO) throup;h 109 (A9). 

.An .L has been entered in column 
53 of' the control card spe·ci:fica­
tions sheet; a skip is to be 
:made to the specified line in 
the range 110 (BO) through 112 (B2). 

I:f printing is to be continous, columns 19-20 are le:ft blank; 
otherwise s.kips can be made to other print channels be:f ore 
-printing starts to begin a new page or :format the printing on the 
current page. 
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AFTER (Columns 21-22) 

Entrv 

Blank 

01 

02-12 

01-99 

A0-A9 

BO-B2 

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 
ma.de 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 
the range 110 (BO) through 112 
(B2). 

An entry in columns 21-22 cau;ses skipping to the specified 
channel to be performed after a line is printed. An 01 
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 outnut 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 
i.n co.lumns 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 line is an output field line, the field is put 
into its 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 on. 

N The indicator specified in the 
next tvo columns is not on. 

I.f an indicator is not requ:lred 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 
e:x:actly as specified (not on) before the output operation can be 
performed. 
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INDICATOR (Columrts 24-25, 27-28, 30-31) 

01-99 

L1-L9 

HO-H9 

dA-CJG,dv 

MR 

LR 

1P 

LO 

U1-UP 

Description 

A resultine indicator, field indicator, 
or record identifying indicator previously 
assigned to the record or field is to be 
used. 

A control level indicator previously 
assigned to the record or field is to be 
used. 

A halt indicator previously assigned to the 
record or field is to be used. 

An overflow indicator previously assie:ned 
to the file containing this record or field 
is to be used. 

The matching record indicator is to be used. 

The end-of-job indicator is to be used. 

The first page indicator is to be used. 
This indicator cannot- be used with record 
types T and E. 

The level zero indicator is to be used. 

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 outp.it-format s~ecifications may be 
conditioned by an external indicator lU1~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 
an 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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FIF.LD NAME (Columns 32-37) 

Entry 

Blank 

1-6 
characters 

*P.LACl 

PAGE 
PAGE1 
PAGE2 

UDATE 
UDAY 
UMONTH 
UYFJ\R 

f>escription 

A constant is to be entered in columns 45-70 
(edit word 01· constant entry). 

A f'ieJLd name previously assigned 
1n the :program or the name o:r a table, 
array, or array item is to be used. 

This Q_pecial word is used to cause a repeat 
of a field or a set of .fields within a 
record or report. 

1'hese special words are used in numbering 
the pages 0£ the report. 

~~hese special words are used in dating the 
report. 

rr a field name is used in columns 32-37, it must be the same as 
the .field name assi£7).ed on the input sheet or the calculations 
sheet. No entry can be made in columns 1-22 o:f the same line and 
although an edit word may be enteroo in columns 45-70, a constant · 
cann()t. 

Fields can be entered in any order. The seguence in which they 
will be moved to t,he output record buffer is determined by the 
order in which they app~-ar 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 i'ield name, 
columns 32-37, and ending position, columnS 40-43, in the 
Output-Format Speci.fications Sheet. Output indicators may also be 
s_pecii'ied. When a i'ield is to be printed, the associated output 
indicators (columns ~~3-31) must be entered on the same line being 
used to specify the i'ield l'lB.Dle (columns 32-37). 

Numeric .field signs (+ or -) lie in the units ~osition containing 
the rightmost digit. A minus sign in the r:ushtmost digit of a 
numeric field prints as a letter unless the .field is edited (see 
column 38). 
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Special Word *PLAC~ 

The special. word *ELACE is used to cause specified fields to be 
repeated ending in a .speci.fied position of an output record. 

*PLACE must be speci.f ied after the f'ield names which are to be 
placed in di.f.ferent .Positions i:n one l.ine. The entry then ca.u::;es 
all fields in a record type which are listed above it to be 
written. *.PLACE must appear on a separate specification line .for 
every additipnal 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 speci:fied for *PLACE must be .at least twice the hi~est 
previously specified field end position. When *PLACE is specified 
.for card output, the .fields and constants named above *PLACE will 
be repunched. A *PIACE s:peci.fication 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 .. 1-.J>AGE1, .PAGE2 

Special word PAGE, PAGE1, or PAGF2 is entered in columns 32-37 
when the report pages are to be numbered. The sa.ce entriJ cannot 
be used for two different output .files. The page numbering 
sequence can be restarted at any time~ by setting the PAGE .field 
to zero before it is printed. This can be done via the blank 
after entry (column 39) or by using an output iniicator. A .PAGE 
.field is always printed, regardless of whether or not it is 
conditioned by an indicator. I.f the indicator is as speci.fied in 
columns 27-31, the PAGE field is set to zero, 1 is added, and the 
page .number is writ ten as 1 • 

A page .field is assumed to be a four-position numeric field with 
no decimal positioris. 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, UYF.AR 

Spec.ial words UDATE, UMONTH, UDAY, and UYF.AR are entered in 
columns 32-37 to record the system date in the report. UDATE 
produces a six-character numeric date fieid in mmddyy or ddyymm 
format (speci:fied in column 21 of' the control card). Using edit 
code Y, the edited date field is eight characters long, in one o:f 
three formats : 

Domestic (MM/DDfYY). 
United Ki.rigdom (DD/MM/YY). 
European Conven·tion (bD.MM.YY). 

UDAY, UMONTH, and UYF.AR may re used :for days only, months only, 
and years only, respectively. The special word date .fields may 
not be changed by an.y operations specified in the calculations or 
output sheet. 

EDIT CODE (Column 38) 

Entry 

Arr:t valid 
edit code 

Description 

~rhe edit code speci.fies the t~ o:f 
editing to be done on the specified numeric 
f'ield. · 

F,di t codes can be used m1ly 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 A J 
YES NO 2 B K 
NO YES 3 c L 
NO NO 4 D M 

X • REMOVE PLUS SIGN 
Y •DATE FIELD EDIT 
Z • ZERO SUPPRESS 

.&lit Code ~rable f'rom Output-Format 
Specificat:ions Sheet. 
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Pach edit code punctuates a numeric field di.f.ferently, as .Figure 
8-3 shows. All cod.E~s suppress leading zeros except in the 
Europeall 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 baJances with zeros to the left of the decimal comma, 
are written with 011e leading zero: .00 is written 0,00 and .07 is 
written 0,07. An edit code specifiE~d to print zero oolanres 
cannot suppress the zero to the le.ft <>f the· decimal comma; ttat 
zero will always print. 

If an edit code i::. used to punctuate an array, two spaces are 
le.ft between array items. An edit word cannot be used in colwnns 
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 th•9 line containing the edit 
code. 

When a dollar s.ign (.floating) is ·to appear before the .first 
digit in the field, '$ 1 should be entered in columns 45--47 
of the line containing the 1edit code. 

It is also possible to ca.use a dollar sign to appear before the 
asterisk fill by placing a doll.ar-...c;ign constant one space be.fc:>re 
the beginning or the edited field, then placing "*' in columns 
45-47 of tr~e line containing the edit code. 

Asterisk fill and the floating dollar sign may not be used with 
the X, Y, and Z edit codes. 

(Frlit codes are summarized in detail in Appendix B, Table B5.) 
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CHARACTER PRINTED 

EDIT ZERO MINUS 
CODE COMMA BALA'NCE 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. 

z Suppresses zeros. 

Figure 8-3. Ed.it Code Functions. 

Ef.fects of using the inverted print option (control card 
speci.fications, column 21) in punctuating the date to obtain 
domestic, United Kin.gdom, and .EiJropean Convention formats are 
illustratee in Section 2, Figure 2-2. 

BLANK AFTER (Column 39) 

Entry 

Blank 

B 

Descripti<2£ 

The .field being described is not to be 
reset to zeros or blanks after writing. 

The field beifle described is to be reset 
to zeros or blBnks after writing. 
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An entry is used in column 39 to reset a field to zeros or 
blanks. When the f'iield 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 grou~. Once 
the total for one group is found and printed, totals start 
accumulating :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 fi.eld to be reset to zero automatically aft.er 
it is printed. The B must be entered on. the last output line for 
that field; otherwise the field will be reset before all requiried 
output is printed. 

When a table name i.s specified in the field name together with 
the blank after entry, the table item that was looked up last 
will be reset to blanks or zeros. 

ENDING POSITION (Colunin 40-43) 

Entry 

1-4 
characters 

Description 

The number of the print or punch position 
of the rightmost character in the i'ield 
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 output record to be wri t~ten. 

Enough space must be allowed in the out;put record to hold edited 
fields. The largest number that can bE~ used to indica.te the e:nd 
position i'or disc output is the record size. The largest number 
that can be used .for I;rinter output is governed by the number of 
print positions on the printer. Whem *PLACE is speci.fied in 
columns 32-37 for the printer, the ending position entry 
indicates the end position of the last field o:f the group to be 
printed. 
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PACKED OR BINARY FIELD (Column 44) 

,Entry 

Blank 

p 

B 

2 

4 

Description 

The :field is .in unpacked numeric format 
o:r contains alphanumeric data. 

The f'ield is to be written on disc or pmched 
i;nto a card i:n packed decimal :format. 

The field is to ·be written on disc or pmched 
into a card i.n binary format. 

The field is to be written on disc a.s a 
two-byte bi.nary field. 

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 ca.rd in packed decimal or 
binary format. Packed d.ecimal 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 un,IBcked 
numeric .format, but disc space is more ef'i'iciently used if' they 
are converted. into IB.Cked decimal or binary .f'ormat. .Fields 
containing five or less 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 £our-byte 
binary output. 

EDIT WORD OR CONSTANT (Columns 45-70) 

Entry 

1-24 
valid RPG-II 
characters 

flescription 

Either an edit word is used to punctuate a 
numeric field. and columns 32-37 contain a 
.field name; or constant information is to be 
ent~red in the record and columns 32-3~1 are 
bl.Bnk. 

Edit words and constan1;s are specii'ied in columns 45-70. Eklit 
words are direct specifications which indicate whether or not 
s~eci.fic punctuation characters are needed. Because they are 
d~irectly specified, edi1; words give more f'lexibility tha.n edit 
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codes. When an edit word is speci.fie~d, 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 apm:itrophes, with the leading 
apostrophe entered in column 45. The edit word itself must bei::in 
in column 46. The number of replaceable characters in an edit 
word must be equal to the length oi' the field to be edited. 

The replaceable characters are listed bE~low. 

Character 

0 

* 

$ 

Position 

Any 

Where zero 
sup1?ression 
j_s to end 

Where asterisk 
j~il.1 is to end 

Left of the 
leftmost zero 

Use 

Imicates that a di3;i t i'roJIJl 
the edited .field is to be 
placed in this position. 

Indicates that leading zeros 
are to be replaced by blanks 
up t;o and including this 
position. 

Indicates that leading zeros 
are to be replaced by 
asterisks up to and including 
this position. 

Irrlicates that a floating 
dollar sign is to be placed 
be.fore the most signif ica.nt 
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 o:f the field to be edited, except in two 
cases: 

An extra space must be left in the edit word .for a floa.ti.ng 
dollar sign to ensure a print po.sition £or the dollar si.gn 
if the output :field is full. 

An extra spc'lce 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 specii'i.ed 
editing is done. 
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All characters exce.pt )'], O, *, and $ 1isted above, are 
non-rep1aceable cha.r.acters. Non-replaceable .characters always 
print in the posi tio.ns indicated in the edit word, except in two 
cases: 

\Yhen CR and the minus sign (-) are used to the rigb. t o~ the 
rightmost replaceable character, they are printed only when 
the f'ield is negative. BJ.an.ks are printed otherwise. All 
characters between the CR or minus sign1 plus the rightmost 
replaceable character, are printed on.1.y 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 blank. 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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Figure 8-4. Examples of Constant Information. 

PROGRAM IDENTIFICKJ:.1ION (Columns 75-f!JJ) 

Entry 

Any 
characters 

DE~scri;ption 

These columns may be used i'or programmer 
comments. 

The program identification entry 0£ all cards following the 
control card may contain any characters, including blanks. 7'he 
columns may be used for programmer commemts, if desired. 
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APPENDIX A. DETAILED RPG II OBJECT PROGRAM CYCLE 

NO 

FROM 
PAGE 

A-3 

DO FIRST 
PAGE 

OUTPUT 

INITIALIZATION. 
SET USER 

INDICATORS 

F.TNEXT 
E CONTROL 

LE ENTRY 

0-·----

HALT OPERATOR 
OPTION 

DO HEADING 
AND DETAIL 

OUTPUT 

[ 

SETOFF 
OVERFLOW 

INDICATORS 
FOR TOTAL 

OUTPUT 

SET OFF HO-H9, 
L1-L9, 1P, AND 
RECORD 1.D. 
INDICATORS 

TO 
PAGE 

A-2 

OPEN FILE 

IDENTIFY 
RECORD 

MOVE LOOK­
AHEAD FIELDS, 

IF PRESENT 

YES 

LOAD TABLE 
OR ARRAY 

FILE 

CLOSE 
FILE 



FROM 
PAGE 

A·1 

IDENTIFY 
RECORD 

READ 

NO 

SELECT LOWEST 
SEQUENCE/HIGHEST 
PRIORITY REC10RD, 

PERFORM SEQUENCE 
CHECK 

~ 
TO 

PAGE 
A-3 

APPlllDIX A 

FROM 
PAGE 

A·1 

SETON 
L1·L9, LR 

INDICATORS 

PAGE 

TO 
PAGE 

A-3 

2 



FROM 
PAGE 

A-2 

FROM 
PAGE 

A-2 

TURN ON 
RECORD l.D. 
INDICATOR 

SETON 
CONTROL LEVEL 

NDICATOR IF LEVE 
BREAK OCCURRED 

PERFORM 
LEVEL 

CALCULATIONS 

TO 
PAGE 

A-4 

APPmDix A 

PROCESS 
TOTAL 

OVERFLOW 
OUTPUT 

SET MR 
INDICATOR ON 

OR OFF 

MAKE DATA 
AVAILABLE 

FROM SELECTED 
RECORD 

MOVE 
LOOK-AHEAD 

FIELDS 

PERFORM 
DETAIL 

CALCULATIONS 

TO 
PAGE 

A-1 

PAGE 3 

NO 



FROM 
PAGE 

A-3: 

~ 

FROM 
PAGE 

A·1 

DOLR 
CALCULATIONS 

PERFORM 
LR OUTPUT 

PROCESS 
TABLE AND 

AR RAV 
OUTPUT 

CLOSE 
FILES 

END OF JOB 

APPENDIX A PAGE 4 
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APPFJ~DIX B. RPG II REFERENCE T~ 

CIOLLATING HEXADECIMAL COLLATING HEXADECIMAL 
SEQUENCE CHARACTER EQUIVALENT SEQUENCE CHARACTER EQUIVALENT 

... 

1 Blank 40 33 F C6 

2 ~ 4A 34 G C7 

3 48 36 H C8 

4 < 4C 36 I C9 

6 ( 4D 37 J 01 

6 + 4E 38 K D2 

7 I ·4F 39 L 03 

8 & 60 40 M 04 

9 I I l5A 41 N 06 

10 $ 58 42 0 08 

11 . 5C 43 p D7 

12 I ! ISD 
i 

44 a 08 

13 ; !iE 46 R D9 

14 ...., 6F 48 s E2 

16 - (minus) 60 47 T E3 

16 I 61 48 u E4 

17 188 49 v ES 

18 " l8C 50 w E6 

19 - (underscore) 15D 51 x E7 

20 > SE 62 y EB 

21 ? SF 63 z ES 

22 : 1A 54 0 FO 

23 I '78 56 1 F1 

24 • 7C 66 2 F2 

26 1D 67 3 F3 

26 . 7E 66 4 F4 

27 .. '7F 69 6 F5 

28 A C1 60 6 F6 

29 8 C2 61 7 F7 

30 c C3 62 8 F8 

31 D C4 63 9 F9 

32 E. C6 

Table B1. RPG II Collating Sequence. 



File Description Output-Format 
Specifications Input Specifications C.alculation Specifications Specifications 

lRecord lField C.Cmtrol 
Overflow :File Identifyine Control Record :Field Level Operation Resulting Conditioning 

Indicators Conditioning Indicator Level .helation Indicator Indicator Indicator Indicator Indicator 
Indicators (33-34) (71-72) ( 19-20) ( 59-EO) {6}-64) (65-70) (7-£) (9-17) (54-59) (23-31) 

I 01-99 I I 
x 

I I 
x x x x x 

HO x I x I I x I x I x I 
H1-H9 x x x x x x 
1P x x6 }'3 

MR x2- x x x x 

OA-OJ,OV x x x x ~ 

LO I x x x x 
11-19 x x x2 x x x x x 

I LR x x x x x x 

l I I l l I I U1-U8 xs x x v x x .A 

x Denotes the indicator that may be used. 

1 Not valid on look-ahead fields. 

2 When field named is not a match or control field. 

3 Only for detail or heading lines. 

4 cannot condition an exception line, but may condition fields within the exception record. 

5 l'lot valid for table input files. 

6 1\ormall.y off, even the first time throueh the object proeram cycle, unless it is purposely set on. 



I 
I WHERE I T . 

I ! 
TYPE O:F WHERE SPEC I- SPF.CI- looLS. I~ INDICATOR ENTRY SPECr.E'IED FICATIO.N OOLS. USED FI CATION TURNED ON TURl~ED OFF 

Level LO Calculation RESULTING 54-59 Cal.cu- COlvTROL 7-8 At the beginni~ of By calculations 
Zero Sheet II.DI CATORS lat ions LEVEL the prog.ram eye e. specifications. 
Internal OPffiATION 9-17 

INDICATORS 
Output OUTPUT INDI- 23-31 

CATORS 

Control L1-L9 Input Sheet RECORD INDI- 19-20 In:rut FIELD HEOORD 63-64 When the value in a At the end o.f the 1 
Level CATOR RELATION control .field chan- following detail 

CONTROL 59-60 INDI CNJ.'ORS r;es {all indicators cycle, or by cal-
LE.VEL Calcu- OONTROL 7-8 of the lower levels culation specif i-
FIELD nmI- 65-70 lations LEV.ta.. are also turned on) cations. 
CATO RS OPERATION 9-17 or individually by 

Calculation RESULTHlG 54-59 INDICATORS input or calcula-
Sheet INDICATORS Output OUTPUT INDI- 23-31 tions speci.f ica-

CA:luRS tions. 

End-o.f- LR Input Sheet HELD HJDI- 6:,-1c Calcu- COlUROL 7-8 Arter processing At the beginnill€ 1 
Job CATORS lations LEVEL the last record of of processing .. (can 
Internal RECORD I.ND!- 71-72 OPERATION 9-17 the last form (see not 

CATOR 
154-5~· IOutput INDICATORS column 17 o.f the be 

I Calculation I RESULTI!IG OUTPUT 23-31 file description SROOF) 
Sheet INDICATO~ INDICATORS specifications). 2 

Matching MR Input Sheet FIELD REOORD 63-64 Calcu- OPERATIOli 9-17 If the matching When all total 
Record RFLATIOll lations INDICATORS field contents of calculations and 
Internal INDICATORS Output OUTPUT INDI- 23-31 the record of a outp.tt are com-

FIELD nmI- 6:,.-70 GATORS secondary file pleted .for the 
CATO RS match the match- last record of the 

calculation RESULT I.rm 54-5~ field contents of a matching group; or 
Sheet Il~DI CATORS record in the pri- by calcUJiltions 

mary file; or by specifications. 
calculations speci-
.fications. 

I, 

Overflow OA,OB File Descri~ OV.Efu-u>W 33-34 Cal.cu- IOP.EBATIOI~ 9-17 If the destination At the end of the 3 Internal OC,OD tion Sheet I@ICATOR lations INDICATORS of a skip, space, !detail cycle. 
OE,OF Input Sheet FIELD nmI- 65-70 !Output OUTPUT INDI- 23-31 or print operation oo,ov CA1'0RS CATO RS falls within the 

C.alculation RESULTING 54-59 f orm.s overflow 
Sheet HIDICATORS area. 

-·--· ·--



TYJ>E er WHEHE SPECI- WHERE SPECI-
INNCATCR FJ;rny SPECH'IED .l:'ICATIOJ: COLS. USED }'!CATION 001.S. TURNED m• TURNED CFF l~OTE:: 

Field 01-99 Input Sheet fiELD INDI- 65-70 Cal.cu- OFF.RATION ~17 By blank or zero in Before this field 1 
Zero ~ I CATORS I 1lations INDICATORS specified field; by status is to be 
Blank; I I Output OUTPUT nrnr- 23-31 plus in specified tested the next I 
Plus; CATO RS field; by minus in time. I 

Minus specified field. 

Record 01-99 Input Sheet HECORB INLI- 19-20 Input FIELD RECORD 63-64 When specified rec- Before the next 1 
Identify- CATOR RELATION ord has been read record is read 
ing nmICATORS and before total during the next 

Calcu- . OPERATIOl~ ~17 calculations are processing cycle. 
lations IND! CA1'0HS executed. 

Resulting 01-99 calculation cU-.SULTaG 54-5S Calcu- OPERATIOU ~17 By a .{X>Sitive bal- The next time a 1 
Plus Sheet rnDICATORS lat ions INDICATORS ance in the field, calculation is 
Minus Output OUTPUT IN DI- 23-31 by a negative bal- performed for 
Zero CATO RS ance in the field, which the program 

Compare by a zero balance specifies the ind-
Operation in the field. icator as a resul-

I Hit;h I If factor 1 > fac.2 ting indicator and 
Low I I If factor 1 < fac.2 the condition is I 
F.<lual If factor 1 = fac.2 not satisfied. 

Look-un 
Operation 

If table > factor 1 High 
I Low I i I I I Irr table < factor 1 

Ebual If table = factor 11 I I 
Tesiz 
Operation 

If C zone present. High 
LoW If D zone present. 
fl!ual If no C or L zone; 

by a no-record-
found condition. 

First 1P Calculation OPERATIOli 9-17 Output jOl!l'PUT nmI- 23-31 At the beginning of Before the first 4 
Page Sheet nDICATORS CAl'ORS processing, before detail record is 
Internal any input records read. 

are read. 

Halt HC-H9 Input Sheet ~-if.CORL rnn- 19-2G Input !FI.ELD rtECOHD 63-64 Whenever the speci- Internally, at the 1 
CJUOR iR.ELATIOl~ fied field status end of the detail 
FIELD INDI- Uj-r/G INLI CA'.I'ORS or record identifi- cycle. 
CJ.XOP.S Cale~ OPERATION 9-17 cation condition is 

cal cul.a ti on RFBULTING 54-5S lat ions INDICATORS satisfied. 
Sheet INDICATORS Output !OUTPUT I.N DI- 23-31 

CATO RS 



TYPE OI 
IIWICAl'GR ENTRY 

WHERE 
SPECIFIED 

SPECI­
.fI CA1'IGh 

WJ:ERE 
USED 

SPECI­
.FICATIOl~ IV'.T C! 

_..~. TUhHED Ol~ TIJRM:ill CFF 

External 

Note 1. 
Note 2 .. 
Note 3. 
Note 4. 

U1-U8 .File. Descrip- .FILE COHDI-
ticm Sheet TION 
Input Sheet FIELD rnDI­

CAl'ORS 
Calculation RFBULTING 
Sheet n~nr C/U'OR.S 

71-72 Input 

65-7C 
Calcu-

54-5S lations 
Output 

FIELD HECOhD 63-64 Prior to object 
RELATION proeram execution 
INDICA'.fORS by a I-iRX/OS control 
RESULTING 54-59 laneuage parameter. 
INDI CAl'ORS 
OUTPUT INDI- 23-31 
CAl'OHS 

By input or calcu­
lations specifica­
tions. 

Turning imicat.ors on or off can also be accomplished by using_ SEIDN and SEl'm, operation ccxies. 
All control level indicators (L1-L9) are also turned on when IB is turned on. 
The-overflow indicator remains on during the followine detail calculations and output cycles. 
This indicator is used to condition printing of' the first I:eae of the report. 

\J1 



I 
I 

COMMAKD 

ADD 

Z-ADD 

SUB 

Z-SUB 

MULT 

DIV 

MVR 

SQRT 

XFOOT 

MOVE 

MOVEL 

MHHZO 

MHI.2.0 

MLLZO 

MU1.ZO 

COMP 

TESTZ 

BI TON 

BITOF. 

r\:> T.ESTB 
'--' • SETON 

SETO.F 

GOTO 

FACTOR 1 

LIT FLD ARR 1'AG SUB }L,N ALB lWM 

x x x - - - - x 

- - - - - - - -
x x x - - - - x 
- - - - - - - -
x x x - - - - x 

~ x I x I x l - I - I - I - I x 
I -

I-

-1-1-1-1-1-1-1-

x x x x 

.t'ACTOH 2 RESULT 

111' FLL ARR TAG SU~ FW ALE HUM LIT .Fill ARR TAG SUB FIJ~ ALB NUM 

x x x - - - - x - x x - - - - x 
x x x - - - - x - x x - - - - x 

x x x - - - - x - x x - - - - x 
x x - - - - - x - x x - - - - x 
x x x - - - - x - x x - - - - x 

x1x1x1-1-1-1-1x l1-1~1x1-1-1-1-J~ I 
A - - - - - A 

x x x x x x x 
- I - X I - - I - x 

I - I : - I - x 

x 1 x x 
- I x x x x x 

x I x x - I x ,x - I x x - x x 
I 

x x x x I - x x x 
x x x x x x x x 

x I x 1x I - I - 1- i x 1x u - J x jX 1 - I - 1- 1x 1x 
x x x x x 

I 
- x x x 

x x x x 
x x 

x x x x x 
x x x x x 
x x x x x 

x 

x 



I 
FACTOR 1 }'ACTOR 2 RESULT 

COMMAND LIT .HD ARR TAG SUB F.Lt'l ALb WM LI'l i'LD ARR TAG SUE Fm ALL 1-WM LIT .nD ARR TAG SUB .FLN ALi.\ NUM 

TAG - - - x - - - - - - - - - - - - - - - - - - - -
IDKUP x x - - - - x x - - x - - - x x - - x - - - x x 
BIDSR - - - - x - - :_ - - - - - - - - - - - - - - - -
END SR - - - x - - - - - - - - - - - - - - - - - - - -
EXSR - - - - - - - - - - - - x - - - - - - - - - - -
EXCPT - - - - - - - - - - - - - - - - - - - - - - - -
.FORCE - - - - - - - - - - - - - x - - - - - - - - - -
OOPLY x x - - - - x x - - - - - x - - x x - - - - x x 
RF.AD - - - - - - - - - - - - - x - - - - - - - - - -
CHArn x x - - - - x x - - - - - x - - - - - - - - - -
DEBUG x x - - - - x x - - - - - x - - - x x - - - x x 

EXIT - I - - - - - - - - I - - I x I - I - - I - - I - I - I - I - I - - -
RLABL - - - - - - - - - - - - - - - - - x x - - - - -
ULABL - - - - - - - - - - - - - - - - - x x - - - - -

LIT = Liteaat· 
FLD = field or array item, 
AHR= Array. 

or table item). 

TAG = Tsg. 
SUB = Subroutine name. 
FLN = filename. 
ALB = Alphabetic. 
NUM = immeric. 



I 

I 

f 
• 

I Decimal 
Sirn for .Nel?-.2..t i ve l:.alance Print-Out On Zero l.nlance* 

.lliit Domes tic And European iliropean Zero 
Code Commas I Point No Sien CH - (Minus) United Kiflf.dom Convention - I Convention - J Suppress 

I I 

1 Yes Yes No Sign .00 or 0 ,OC or 0 0,00 or 0 Yes 

2 Yes Yes No Sign Blanks filanks Blanks Yes 

3 Yes No Sien .00 or 0 ,00 or 0 0,00 or 0 Yes 

4 Yes No Sif"Jl l3lanks Blnnks Blanks Yes 

A Yes Yes CH .00 or 0 ,00 or 0 0,00 or 0 Yes 

E Yes I Yes I CH I I Ulanks I Blanks Blanks Yes 

c Yes CR .00 or O ,00 or 0 0,00 or 0 Yes 

D Yes CH Blanks Blanks Blanks Yes 

J Yes Yes - .00 or 0 ,00 or 0 0,00 or 0 Yes 

K Yes Yes - Blanks Blanks Blanks Yes 

L Yes - .00 or v ,OC or 0 0,00 or 0 Yes 

f.i Yes - Blanks Blanks Blanks Yes 

X** 

Y*** I I I Yes 

z Yes 

* Zero balances for the European Convention format are written in two ways, depending on the entry made in 
column 21 of the control card s1,ecifications • 

** The X code performs no editing. 

*** 1'he Y code suppresses tlte leftmost zero only. 
following pattern: 

nn/n 
nn/nn 
nn/nn/n 
nn/nn/rm 

The Y code edits a three- to six-die;i t field according to the 

If a data field of six dii$it.S is pa.eked on aisc and the Y. edit code is used witll thE' data field, an error 
will occur. The problem is solved by wovill[. the data field to another field. 

I 

I 
I 

I 
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APPENDIX C. GLOSSARY OF TERMS 

ADDROUT file 
-A'"'record address file which is written out by the utility sort 

program. 

al¥ha.betic characters 
he 26 iilpha6et1c EBCDIC 

characters: I/, $, and @. 
characters.and three other EBCDIC 

aJ.ifihammieric characte.rs y of the 256 EBCDIC characters. 

aJ.Ritanumeric .fields 
- . fie] ds l'or which a decimal-positions speci.fication has not 

been made in the a~propriate column of the specifications 
.form. Alphanumeric .fields can contain any o.f the 256 EBCDIC 
characters. 

alternate collating sequence 
-·A character sequence in wnich the relative position of some or 

all. alphanumeric characters in relation to the other 
characters is changed from the normal sequence used by the 
computer. 

alternati~ format 
A metho of describing 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 i.n the second table or 
array which gives additional information. 

alternat~table or array 
i'he se a o1 two relatoo tables or arrays. 

array 
A ·group of data items arranged systematically for ready 
rei"erence. 

array file 
A sequential input file which contains array entries speci£ied 
by the programmer and is processed before program execution or 
during program compilation. 

asterisk fill 
ASteriskS printed in place of leading zeros. 

binarr format 
Aormat in twos complement form wherein each field on disc 
must be either two or four bytes long. Two-byte fields contain 
a one-bit sigl). followed by a 15-bit numeric value end can 
contain up to five decimal numbers. Four-byte fields contain a 
o~t'-bit sign followed by a 31-bit numeric value and can 
contain up to ten decimal numbers. 
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biM search 
J.me-saving method of searching through a large table in 

ascending or descending sequence. 

bit 
~ single binary d.ie;it in a binary number, represented by 0 if' 

it is negative, or 1 if it is positive. 

branch~ 
Skipping backward or forward to an :instruction other than the 
next one in the se~uence. 

byXe sequence of eight adjacent binary digits (bits) operated 
upon as a unit. 

chained f'ile 
A disc l'ile that is read randomly or loaded directly via the 
CHAIN operation code. 

character structure 
The unique comEination of~ zone and digit pwiches in a card 
that represent a specific alphanumeric character. 

Code Formatter Phase: 
The phase of' the ·compiler in which error messages, the sowrce 
program, a memory map, .external references, and entry points 
are listed and the object program is written out in 
relocatable i'ormat.. 

Code Generation Phase 
the pnase of -:me compiler in which the source proeram is 
translated into machine language iristructions and compile time 
tables and arrays are processed. 

collatin~seguence 
The o er J.n 'the: conmuter in which each alph:;tbetic numeric 
or speciaJ. character i~ reJ.ated to a.lJ. ot,hers {see Appencux 1:3: 
Table B1). 

compile time table or array 
:Atable or array loaded at compilation time and compiled along 
with the source program. 

constant 
Arly unchanging in.formation, such as a column header or title, 
that is entered by a specification. Constants are enclosed in 
apostrophes. 

control break 
A change in the control field information o;f two records which 
causes the control level indicator(s) to turn on and the 
operations conditioned by the indicator(s) to be per.formed 
before a new record is processed. 
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contro1 card 
The initial card in the RPG II source program deck. The card 
provides the compiler with the control information necessary 
to translate the source program into an object program. 

control £ield 
A f1eld to which a control level indicator (L1-L9) has been 
assigned to indicate the point at which spec~ied operations 
are to be performed. 

con tro.l ~ou¥ 
A grou o records which all have the same information in the 
control field. 

control level indicator 
Ari indicator which i.S turned. on to indicate that a change in a 
control field has occurred and operations are to be per.formed 
or information is to be printed. 

Cross-.Hef erence Phase 
l'he optionar phiiSe oi"' the compiler in which cross-re.ference 
lists of file names, field names, and indicators are 
generated. 

demand :f i1e 
~-'Tile :trom which selected input or u].Xiate information can be 

sequentially read for calculations, via the READ operation 
code, as required. 

detail calculations 
The segment of the object program operating cycle in which 
data .from a selected record is made available for processing 
and the matching record (NR) indicator is turned on or o:ff. 

detail operations 
The f'irst segment of the object program operatine cycle, in 
which heading and detail records are written and selected 
proeram indicators a.re set off. 

detail record 
Ari output record containing information that comprises the 
subject matter oi' the report. 

device 
The input or output hardware used for a particular i'ile. 

diiflft file .le comp'osed of information gathered :from various .fields 
used by a program. Tb.rough use ot: the DSPLY operation code, 
i'ields or records in a display .file can oo printed directly 
from storaee and data can be keyed into a display field or 
record in storaee. The console is the only device that can be 
assoc.iated with a diSJ?lay .file. 
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domestic date format 
MMJDD/YY, where the numerics representing the month (M), the 
day (b), and the year (Y) are separa·ted by slashes. 

EBCDIC 
EXtended Binary--Coded-Decimal Interchange Code. 

EBCDIC notation 
i'he 256=cnaracter ma.chine l~e code used in the NEMOH.~ 
System (see Appendix B, Table B1). 

edit code 
A one-character code which ca.uses a specific type of 
punctuation editing to be carrie:l out on a numeric field. 

edit~ 
Eri cing the lei;;ibility of a field by inserting spec:ial 
characters, including spaces, before or between the cl1aracters 
of a field. 

edit word 
The explicit character-by-character layout of an entire 
resulting output field, using replaceable and non-replaceable 
characters. Edi1~ words are direct specifications which 
indicate whether or not specific punctuation characters are 
needed. 

Euro~an Convention date format 
nn::m.YY, where the numerics representing the day {D), month 
(M), and year (Y) are separated by periods. 

exception record 
A recol'a which is written during calculation time. 

executive routine 
The portion of' the compiler proen;Lm which controls execution 
of' the compiler program. The eJcecutive routine contains 
inputloutput interfaces11 __ the ftable.

1
lookup rovtines, and 

val'1abJ.es common to ail prlCi.Ses o - comp1 er processing. 

external calculation operation 
Ari operation performed by a subroutine or program that has 
been compilro separately from the main RPG II program. 

external characters 
1'he characters used in input and output data. 

retching the overflow routine 
Requesting the overl'low routine ahead of time to print sevE~ral 
detail and total lines on each regular program cycle. 

field indicator 
An 1ntt1cator used to test a named input field for a plus, 
minus, zero, or blank condition, or to halt a program so that 
an error condition in the data can be checked. 
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field name 
A uniq'Ue name which identifies a I~U"ticular field, array, or 
array item in an input record. 

field record relation indicator 
Ail indicator whose primary purpose, among a variety of 
specific purposes, .is to relate a field name to a particular 
record type. 

file 
--,rcollection of related records t_reated as a single unit. 

file designation 
A meth&r O! describing the input, output, and update .file 
types still f'urthe.r. The six designations are primary, 
secondary, chained, demand, record address, and table and 
ai·ray. 

filename 
A unique name assigned to every file a program uses except 
compile time table and array files. 

file orw-+ization 
The arrangement of records with.in a fi.le. The three types of' 
organization are inde.xed, relative, and sequential. 

file translation 
The translation 
the translation 
machi.ne code. 

of' a.ny charactier code into another, such as 
of an input character code to an inte.nla.l 

fj.~ 
~TOUr categories into which alJ. RPG II files fall: input, 

output, update, and display. 

fixed dollar sign 
A dollm' sign which alwa.ys has the same position in an edited 
.field. 

f ixoo-1ath 
Thee length. All records in an indexed file must be 
:f ixed.-length. 

floatin:fiirllar sign 
A do sign inserted before the most significant non-zero 
digit in a field. 

full tablE- or array 
A tabl.t--· or array in which all possible items contain data and 
nothing more can be added. 
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half-adjusti~ 
Rounding, y adding a 5 to the number at the right of the last 
decimal positio.n speci.fied for a :positive :field, or -5 jj~ the 
field is negative, then dropping all decimal positions to the 
right of the _position speci.fied for tha.t field. 

haJ. t indicator 
Ai1 indicator which turns on to indicate that the program is to 
be stopped and an error mes.sage written £or an error 
condition. 

heading record 
Ari output record. containing identifying information which does 
not usually char:ige from page to page, such as the report name, 
the date, and the column titles. 

hexadecimal notation 
A num~r systenl'Written to the base-16 notation (see Appendix 
B, Tabl€ B1). 

housekeepin~ taslm 
Tasks per ormed"prior to System entrance to the object program 
operating cycle, in which all :files to be used in the program 
are opened, pre-execution time tables and arrays are loaded, 
and the first page i.s output. 

index 
The portion oj: 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 record loc...8itions are kept in a separate 
portion of the j~ile called an index. 

indexi~ · 
A me~oci of relative referencing by which an array item may be 
referenced by its location in the array relative to the first 
item. Indexing may not be used with tables. 

input 
All data files:, records, cmd record fields used by the objec·t 
program. 

inTut file 
he file from which a program reads its source data. 

inTut operations 
he segment or the object program operating cycle in whic:h one 

input record is selected .for processing, read, and identi.i'ied. 

internal calculation operation 
Ah operation perf'ormed in the computer within the prOCE!SSing 
of' a single RPG II program .• 



APPENDIX C PAGE 7 

internal.characters 
Characters used !or processing wi thi.n the computer. 

inverted ~rint option 
Ari option used to determine the punctuation and format used 
~or numeric literals and the date field, and the edit ccxles 
used on output. 

item 
--X- 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 
AA 1nd1cator wil1~ is turned on to indicate that a job is to 
terminate. 

literal. 
--Y~directly specified data used in an operation. It may be 

either alphanumeric or numeric. 

look-ahead field 
A f'eature 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 coae element, recognizable by a particular machine that 
causes a predefined sequence 0£ operations to be executed by 
the machine. 

machine l~e 
The se~ characters, symbols, or signs, and the rules for 
combining them, that directly conveys instructions or 
information to a computer. 

match i'ields 
Selected record fields in the primary file which are compired 
to fields from one or more secon:iary input or update files t:or 
a matching record. Records can be matched by comparing one to 
nine fields. 

matchir~ record indicator 
Kn 1-a1cator wfiich ~urns on when a selected record field in 
the primary file matches a field in one or more secondary :file 
records. The indicator is used to condition calculation or 
output operations for a selected record with a match field. 

multif'ile processi~f 
The selection o records for processing from a primary file 
and one or more secondary files. 
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non-replaceable characters 
Those characters oi' an roi t word which will remain constant in 
the edited .field or will be replaced by blanks. All characters 
except ¥f, O, *, and $ are non-.replace:able. 

non-resident program 
A program or routine which is read in .from an external 
library, rather than stored in memory. 

numeric characters 
The EBCt:Ic characters 0-9. 

numeric .fields 
Al! fields having a decimal-posi t;ions specit'ication in the 
appropriate columns o.f the specificat,ions f'orms. 

ob~ect pro~~ 1he set oJiiachine language instructi.ons which result from the 
compiler p.x:-ogram"'s translation of the progrmnmer's RPG 
speci.fications. The object prog.raJit contains all the machine 
instructions necessary to manipulate information from the data 
input files and produce output .files and reports. 

of:f india.ator 
Ail indicator which reflects a negative condition (is set to 
00). 

on indicator 
Ari indicator which reflects a positive condition (is set to 
FO). 

out~ut 
T~e .result or product of processing. 

output .file 
A l'11e containing the records that a program writes, punches, 
or prints. 

output record 
A record containj_ng data that has been gathered, sorted, 
calculated, or generated during object program operation. 

overflow indicator 
AJi indicator which turns on to Si,gna.l that the end Of a JE.ge 
is near. 

overflow line 
The point on a page or rorm at which overflow occurs and after 
which detail or total printing start:::. 

overla~ing 
Rea<iing input data in on top of data already in storage. The 
new data replaces only the amount; of existine data that is 
overlayed. 



APPENDIX C PAGE 9 

~ed decimal format 
----,;--- f'ormat in which each byte of computer or disc storage is 

divided into two four-bit digit portions and no zone is used. 

PAGE, PAGE1, PAGF2 
---sj?ecifil wordS used to cause page numbering on output to start 

with a number other than 1, or to differentiate between p:lge 
numbering systems for one 1co three di£ferent output files. 
PAGE is a four--position numeric .field with no decimal 
positions. 

~·PLACE 
----X-special word which causes output fields to be repeated 

without respecifying the field names. 

pre-execution time table or arra~ 
A table or array loaded wit;h the object program before aIJ.y 
in;put f'iles are ·read, calculations are done, or output 
functions are performed. 

~ary file 
--nie ma.in file .froin which a program reads records. The program 

uses the primary file during multi.file processing to control 
the order in which the records are selected. 

1>ro~.m ctcle Te eye e of~ operations through which one record must go to be 
completely processed. 

record address file 
Ari input f'ile tfilit indicates which records are to be read :from 
a disc file, and the order in which those records are to be 
rearl.. 

record code cl1aracters 
---c:naracter codes used to identify each type of record £or 

processing various operations. 

record identifyinn· indicator 
---xn indicator wtich is turned on to disti~cruish between record 

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

record key 
-~e key field · of' each record, which is used in the index 

portion of an inde:xed file to .identif'y the record. 

related tables.or.arrays 
---rwo tables or two arrays which are used together, so that each 

item in the fir.st table o.r array is associated with a 
corresponding item in the sieco.nd table or array which gives 
additional information. 
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relative .file 
A disc lile whose records are called by relative record 
number, rather than by the sequence in which they were loaded. 

relative record numbE?r 
A numbE .. r assignea to each record. in a relative file to 
indicate the record's position in the .file in relation to the 
other records. 

re~aceable characters 
ose positloriS---C>r an edit word which will be occupied !J.Y, 

digits of the edited field. The replaceable characters are )), 
O, *, and $. 

resident program 
A program or routine which is stored in computer memory at all 
times, rather than read in from a li.brary .. 

resulti~ indicator 
Ari i 1cator t1iat is turned on acc:ording to the result of a 
calculation operation. 

search word 
Ari alphanumeric or numeric constar1t, an array item, a .field 
name, or a ta.blE~ name for which a match is to be :found in. a 
table or array that is being searched. 

seconoarnfile m f es invoJ.ved in multifile processing except the primary 
.file. 

s~uential file 
sequentifil f'ilE~ in which records are ordered in the same 

sequence in which they are put into t~he f:Lle. 

short table or arrat 
A table or ¥Xayhat is not full. 

source pro.gram 
All the symbolic programming language entries coded by the 
programmer on a SJ;>eCif ic set o:f RPG II specii'ica.tions sheets. 
The source progr.am is then punched into cards to form t.he 
source program deck, which is in turn translated blf t,he 
compiler into mach1ne instructions .for generating output .files 
and reports. 

special device 
Ah I/O device, other than the usual one used, which has been 
selected by the programmer and linked to RPG II by a 
user-written routine that enables data to be transferred i:or 
the device. See Section 3, "Special Device Support," .for rules 
governing specifications sheet entries for the special devi.ce 
.feature. 
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§~ial. .file 
~l\ file on a special I/O device linked to RPG II by a 

user-written rout:ine that enables data trans.ferred to or .from 
that device. Special files can only be processed 
consecutively. See Section 3, "Special ~vice Support," for. 
the specifications rules for special files. 

special word 
A word used as a field .name to cause a particular action to be 
performed. The special words are PAGE, PAGE1, PAGE2 for p;tge 
numbering; *PLACE for. itera-ted .fields; and UDATE, UDAY, 
UMON'T~, tJYEAR for the da~e . .f.ormat .• 

§12llt control .field . . · ·1 

--is;- control field which :is composed of two or more ·.connected or 
unconnected fields on a record .• 

spread cards 
A feature which al.lows one or more transactions to be linked 
to a single header on the same card. 

standard I/0 devices 
The disc unit, the card punch, the card r~er, the console, 
the printer, and magnetic .tape .• 

c·yTF Phase 
e pbBSe of the compiler in which.all the input cards are 

checked for accuracy. 

table 
--r-group of' data items arranged systematically for ready 

reference. 

table file 
-1\".sequentiaJ. input .file, containing table entries speci.fied by 

the programmer, which is processed before program execution or 
during program compilation. 

Table Overflow Phase 
The phase ol' the compiler in which .field names not resolved in 
the syntax phase are finally rE~sol.ved. 

total calculations 
The CBlciilation segment of the object program operating cycle 
invoked if a level break occur::3. 

total output operations 
The segment of the ooject program operating cycle in which all 
to·tal records are written ani end-of-job processing is 
initiated if a level break bas occurred. 

total record 
-1\ff output record written out when a level break occurs that 

contains cumulative sums of' thE~ .fields in detail records. 
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UDATE 
A special word whose specification. produces a six-character 
numeric date in either domestic (mmddyy) or United 
Kingdom/European Convention (ddmmyy) format. 

UDAY 
~specicl word which may be used to obtain dates consisting of 

days only. 

UMONTH 
A special word which may be used to obtain dates cousisting of 
mon.ths only. 

United Kingdom date format 
DDJMM/11, where the numerics representing the day (D), month 
(MJ, and year (Y) are separated by sJ.ashes. 

un~cked decimal i~ormat 
format in which each byte of computer or disc storaee holds 

one eight-bit character comprising a four-bit zone portion 
followed by a four--bit digit portion •. 

u~ate file 
disc file from which a program reads a record, updates its 

.fields, and rewrites the record in the location from which it 
was read. 

UY EAR 
A special word which may be used to obtain dates consisting of 
yea.rs only. 
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APPENDIX D. .RPG II ASSUMED RECORD AND DATA BLOCK LENGTHS 

If no ltENG~rH OF RECORD entry is made in columns 24-27 of the File 
Description Specifications Sheet, a. warninr'. message is issued a.nd 
the compiler assumes the lenpth to be the maximum record len~th 
a.llowed for the file device. The maximum record lenp:ths a.llowed 
for the various devices are: 

DISC 
PUNCH 
TAPE 
READ 
CONSOI,E 
PRINTER 

4096 
80 

4096 
80 

120 
132 

If no I,ENGTH OF BiiOCK entry is made in columns 20-23 of the File 
Description Specifications Sheet and the file device is other 
than disc or tape, the compiler assumes the length to be eoual to 
that specified in the LENGTH OF RECORD entry, columns 24-27. 

If the device is disc or tape, and the block lenrth is blank or 
equal to the record length, the compiler computes an inter-er 
blockinr factor according to the following formula: 

blocking factor = 256/{record length + 4) 

The block length is then computed as follows: 

block length = blocking factor X (record lenf"'th + 4) 

The block and record lengths actually used by the compiler may 
differ from the entered or computed values for files assirned to 
printer, punch, or ca.rd devices. The compiler automatically adds 
1 to the block and record le~ths of printer and punch files f'or 
carriage and stacker control, respectively. If a .file is srooled, 
the compiler also adds 4 to the block length for spoolinF" record 
headers. 
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APPENDIX E. RPG II SUBROUTINE LINKAGE 

Since standard system linkage is used in RPG II, an RFG II 
program can call a CO.EOL, :EORTRAN, or assembly language program. 
Because RPG II numerical data is always in packed decimal format 
and .R>RTRAN can only be used with binary or floating-point 
numeriool data, .however, some conversion of data would be 
required by the user. 

A COBOL, FORTRAN, or assembly language program cannot call RPG II 
programs because RPG II can never return to the calline; program. 
For the same reason, an Rro II program may not be linked with 
another Rro II program--t.he resul·ts would be unpredictable. 

Linka~ to an external subroutine from RPG II can be accomplished 
by either of two methods: through the EXIT operation, or by 
de£ining a SPECIAL file. 

Register six (6) holds the parameter list address used only 
for roo.ding SPECIAL :files. This list is not used by the 
EXIT oi:eration. 

The save area address will be oot in register seven (7). 

The return address will be in the first word of the save 
area. 

The format of' the save area (pointed to by register seven) is as 
.follows: 

Words 

1 

2 

3 

'l-11 

Contents 

Return address. 

Previous save area address (always :zero). 

Status word (zero). 

Register save area. 
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SPECIAL FIIE PARAMEm.R LIST 

A para.meter list pointed to by register 6 is :tor SPECIAL :t:iles 
only. The :format of that list is as follows: 

Words 

1 

2 

3 

4-6 

'7 

8 

9 

10-11 

12 

Cc1ntents 

length o:f list (always 11). 

Bl ts 0-7 (:tune ti on cede) 
= 0 GRr 
= 1 PUT 
= 4 OPEN 
= 5 CLOSE 

Bi.t 12 = 1 (variable length records are 
sp;cified, and. word 7 must point 
to the record size). 

Bj.t 1; = 1 (end-of--.file return address 
specified. in word 9). 

Error return code - set by the external routine 
(j_:f non-zero the job will be stopped and the 
error return code will bE~ printed. out). 

Not used. 

RE~cord size ad.dress - ~ints to a one-word 
(two-byte) location which will contain the 
n~cord size (bit 12 o:f word 2 must be equal 
t<> 1 ). For GE'T, thE~ record size address an.d 
record size are set by the external program. 
For PUT they are set, by HPG II. 

Not used. 

E11d-o:f-f'ile retmn address (always s~cif'ied -
b:Lt 13 o:f word 2 will always be equal to 1 ). 

Not used. 

Address of record. For GEl' this address is 
supplied by the extE~rnal routine. For PUT 
this address is supplied by the RPG II 
compiler. 



PAGE 1 
2202.003-0002 - 1/31/73 

APPENDIX F. CONTROL LANGUAGF STATEMENTS 

RF.QUIRE>fENTS 

To perform· an JR.PG II com:pilation.i.. an //EX (execute) Co11trol 
language Statement card with a l'G.M=EJ:IG parameter is necessary. A 
minimum of .tour //DKF cards is then required to define the fjles, 
as follows: 

_9ard 

I //DEF ID=$RGERRS,FIL=RPGERRMSG,STA=(P,I) 

//DEF ID=LIST 

//DEF ID=INPUT 

//DEF ID=OUTPUT 

File -
Error message file 

File to which source 
listing is to go 

File from which source 
input program comes 

Libr~ 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 specii'ic volumes to increase compilation 
speed. I.f they are not, they are automatically assigned to the 
~ystem's volume. 

The ID's used for the four work files are: 

ID=MRTEXT01 
ID=MRTEXT02 
ID=MRTEXT03 
ID=MRSIFIL 

The most e.f1'ici•~nt compilation is achieved by assigning the 
.following ID" s to di:f.f1erent volum.es: 

MRTEXT01, MRSIFIL, and. INPU1' 
MRTEXT02, MRSI.FI~1.. OUTPUT, and LIST 
MRTEXT01 and MRTMT03 

OUTPUT and INPUT may be on the same volume. 
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//PAR CARD PARAMETERS 

The //PAR card is aJ'l optional CLS card available to the RF'G II 
programmer for naming an input and/or output libr~ member an.d 
indicating to the compiler the'sobrce input file s approximate 
size. This determines ·the size in the first allocation of the RPG 
II work files. 

More than one //PAR. ca.rd may be used. ~rhe parameters to be used 
on. the card are IM~EM=name, OMEM=name., and either NUM=nnmm 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. 

I 
The parameter is required if and only 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 naine is for 
the output library member in the file defined on the //rnEF 

I 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 :Qarame~ter is not used, the member name is take. n 
from columns 7?-80 of the RPG II con~rol card (see Section 2); 
otherwise the name specified overrides the narre in the control 
card. If a m.emter name is not specified in either the pararnet 1er 
or the control card, the default name of RPGOBJ is used. 

NUM=nnnnn/NUMBER=nnnnrL 

This parameter specifies the number c1f source statemerits to be 
compiled. The default value is 1000 source statements. If the 
value is incorrect, the progran1 will still be compiled; ho~ever 
in large programsi the correct value~ should be used to e~sure 
that the initia work file allocations will not reouire 
extension. 
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LINKAGE EDITOR CI.S SPECIFICATIONS 
... -

The user must si:ecif'y a linkage editor //DEF ID=INPUT card with 
the .filename of' the object librazy in which his RPG II program 
lJaS been placed. He must also give the member name 0£ the 
relocatable object module in a linkage editor //PAR PAR~me 
card. 

He DRY either compile, linkedit1 and execute his program all in 
one job, or he mey perfom ea.en or the three steps sei:arately, 
whichever is more convenient. I.f he choo.ses to do all three in 
one job step, he can col'Jdition his linkedit on successful 
compilation {no fatal errors) with an //IF Control Language 
Statement, written as f'ollows: 

//IF OOD.E=F,crJ=B)J 

An F error code (fatal compilation error) then allows him to 
bypass the linkedi t and execute steps. 

9LS .REQUIRED FOR COMPILATIOK 

The following examples sho·w the CLS used in com.piling an RPG 
program. Five comon coapilation situations \\ere chosen for the 
examples. Whenever possible, def'ault values are used for the RFG 
compiler parameters. Information P3culiar to an iniividual 
program being com:piled is un:lerlined in the examples. 

A complete description of MRX/OS CLS is provided in the Memorex 
publication Control Language Services-Extended. 
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EXAMFI£ 1. CARD-TO-COMPILER COM.PILATION 

Assembler Coding Form Pum:hlng Instructions 

:::lei I I I I t- :~ 
NAME OPERATION OPERAND 

-r'-----------1'Q I 

Example 1 deals with compiline an RPG source program deck read 
directly from the card reader. The RPG compiler parameters (IMEM, 
OMEM, NUM) a.re assigned de.fault values by the compiler. When 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. 

The obj~ct module ia placed in •9. temporary library (!'EMP­
OBJ-LIBJ named and described in the 5th statement. ~rhe 
name of the library member is taken from the RPC control 
card in the aooence of the OMEM parameter. 

The 6th and 7th statements indicate that the RPG sourc~3 
program is in card format and is to be read directly from 
the card-reading device. 

The source program is inserted in the CLS deck followi11p: 
the 7th statement. 
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EXAMPLE 2. CARD-~fO-DISC COMFILATIO.N 

Assembler· Coding Form Punchlnu Instructions 

:::icl I I I I I 
NAME OPERATION OPllRAND 

~:·.: iC~R ,,~~:~ii~-1 <7--.£_-U:;tP::~ t._)-L--::_~~:=~~--'---'-____..__._____.___._ 

Date 

Prog 

Prog 

_,__.__..__.__+-*-'-'~~~--.!..._~~=J4·~=~P~R.....,l.N.rf,ll__._.__'--'-'- ~~_,___._____,_-~~~~~~~~_.__._->-L-~~· 
-L-L-L.;~r.._._._._.~.._~ =. te, n e ... ~LJ.;liA--,_._.U~_._~ s ' , 111.µ,M ie J 0 10. g.,. B_J,,_,_K. =. L.,. c .S.1>. =. N.s . 

_,__.__..__.__~"'-=-....!L.QJ!~~c_._l_._L : «: f G-.-.S{tUJS,_C_JL~~~-~-_.__~~__.___.~~-·~-'-- . __.___. 

F.Jeamp1e 2 deals with compiling an RPG source program placed in 
the jobstream and spooled py the job monitor. The RPG compiler 
pirameters (IMEM, OMEM, NUM) are assigned default values by the 
compiler. When the CLS shown in Example 2 is used, the following 
occurs: 

• The compile listing if; printed directly on the printer as 
specified in the 4th statement. 

• The· object module is 1>laced in a temporary library (TEMP­
O.BJ-LIB) named and described in the 5th statement. The 
name of' the library mE~mbers is taken from the RPC control 
·card in the aooence of· the OMEM pi.rameter. 

• The 6th and 7th statements specify that the source module 
is to be spooled .from the jobstream into the file ca1led 
RPG-SOURCE. 

• The source! program is inserted in the CSL deck following 
the 7th statement. 
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EXAMPLE 3. DISC COMPILATION USING DE:FAULT VALUES 

NAME 

Assembler Coding Form Punching lnatruction1 Oats. 

:::lcl I I I I +- ::: 
OPERATION OPERAND 

- __ .._ _ ... ____.. .... .... ....... _ _i_ ..t. .I. • 6. L .... • ~- • • .... • .... &.. 4 - ..:.., _ _J., .... - .....1,__A. -L. I • .. • ~ .1 ' • • _, .1 ... -.L-. -4 .. ---'-- L-~ .................... .-. .....L. 

, ~..EJ~~UG ~U.R11.SfJ-, £._"t.A...,."f~_.l~)_L • • . . . . , . . . • .... _... .. ~ ~ _.____..___._ ~. ~ 
~~~.µ!".~L_!J'-.A .. l.lf.I_.!.1l ~ '--~ - ·-~~ ~~~~-'- ............... .L---L--. ~ ~~ _ _,__...__,__.____...__.____~ 

r £.JJ~=,rg.&.4&.l,J.-J.....l&-,_,S'J.J~~_Li~.H-:).0.0.0.,.B~~~~L 
-~~.L..IL.L..I......Ll-a-!J-•LL2~ ... 5.S.ftCJ~._l.8 1 51,A= (t.p.-LJ~L.~. ~ ~ .. ~ .. ~-~~.~~~~-~-~--_.___. 

~~~f.:---~--l----'-_.__,_-_J ............ / ..&.--L--~- . .J. I ..L .• ..t-_.i.~__._-1---1..~l.. L J. .J.. ....!...~--1...-i.---.1.- ~~~ 

Example 3 deals with compiling an RPG program previously stored 
on disc. The RFC compiler parameter IMEM is used to identify the 
source module to be compiled. The· parameters OMEM and NU¥: are 
assigned default values by the compiler. When the CLS shown in 
Example 3 is used, the following occurs: 

• The compile listing is printed directly on the printer as 
specified l~ the 4th statement. 

• Th~ object module is placed in a temporary library ('TEMP­
o&:f .... LIB) named and described in the 5th statement. 

• The 6th statement identif'ies the System source library 
( $SYSSRCLII1) from which the source program is read. 

• The compileir parameter IM.EM i.s used in the 7th state·roent 
to identify the source module~ to be compiled. 

• The //EOJ card concludes the compilation deck. Since the 
source prog~am was previously stored on disc, it is not 
includea. irt the CLS deck. 
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EXAMPLE 4. DISC COMPILATION USING SFECITIED PARAMETER~ 

Assembler Coding Form Punching lnstructton1 

NAME OPERATION OPERAND 

-t-f~L.L7.-~~~+~ .I.-. ...L. ~ -L- 4- ..A. ,J.. .1. ,J.. ..__.J. ' i I I 1 ' ..._ .l • ' l ~--..L_..__ I l . ..L. .. .l-

~~.rJi~~AJ!iii~~..,!s.iX~Ie.,'1') -~ ~. , . . . . . . . . . . .. _,_ .. ~ . , .L ~ 
-++......,._,-=-4-.IJ .... ~.L.~.:µ_p!~ . .E.LL. ~.DJll111-11 ~.£0L . .,.J:>.. u~ .. .. . . . . . . . . . . . . . . . . . . i .... • .. • • ,_ 

-1--+~-=...Lh..llL..L...l!!l...Ul~~.,.~~J)JlMtt~ \l"L :::J) Q 3 Z~ ~ ...• u. . . . . . I ••• I • • • • • 

~"'-l....Jil!!u..c.µ~~4~.'JW.ttt1~,-JL8:L :&:R 0 ' 1 .. I • I • • • • I I ' •• ' • I ' .• i ..... ... 

+-t-'~-'-"-L~~+ilt..P.4+ . .£.L~.J1.JJHt1. v.,..Jlfr.L: p.o .if.7 .. , ... .. . • . . . • . . . ................... . 
-t-:-t-....,_,..,.~L-l!...u.f.~~Lt..IJ.:=~.f,\.L..a;....JLb..Li.16.~ •.J. ...1... J .. .I. _ ... _ .J. L._.J....__...J._, .. I . .i ..J. '--·"' I .... ' •• ----' .. ~ .1. j L.. . ...L ..I. ~ ..&. -· _i_ "'" 

1 L ~I:.,§:H t' ... c9 SJ ... L. I§.) s r z :::.,.2...£e . .,.1Lll11= g q.o 0 ~.!,.. .. K =....L,. c s D. N fl . 

...__....~:......r..tllu..LLKJ...L. .M-J_!....,.t= f.t. ·$.s .. ii£ic · 1-7ff, ·s:fAc]]' :;n~ ~ ~ : : : : : : : . . : . : ~ ~ ~ .~ .. ~ : .. ~. ~ 
~~~u_-L-..l._+f'LLL..ILLJ~~~3~~__,_~__a_._...._~_...___.._~-..L. -1-~_.L...~- ...A.- _.i., • .6... "' ... ~.~ ·• ..4 I ~ .l .I ~ .._ I .1. ,4.. ••• _._ "---~ '-·.I. . .,Ip -L..--..1. 

Examp~e ·4 deals with compilinlJ: an RPG program previousl~ ~tored 
on. disc. All RPG paramete.rs (.IMEM, OMFN, NUM) are spec1f1ed by 
the programmer rather than assigned default values by the 
compiler: . 

• 

• 

• 
• 

• 

The 3rd statement specifies the number of statements in 
the source program to be compiled. 

The 5th, 6th, 7th, and 8th statements are optional DFF 
statements used to place the RPG compiler work files on 
specific DASD volum~es. If these statements are not 
included, the System assigns the volumes to be usec for 
allocation. 

The compile listing is printed directly on the printer ns 
specified by the 9th stateme~t. 

The object module is placed in ·a temporary library ('TEMP­
OBJ-LIB) named and described in the iOth statement. 

The compiler parameter OMF.iM is used in the 11th state­
ment to name the object module stored in the temporary 
library.· 
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• The 12th statemei~t identifies the System source library 
($SYSSRCLIE) f'rom which the source program is read. 

I • Compiler parametter IMEM in the 13th statement identifies 
the member name ()f the source module to be compiled. 

• The //EOJ card concludes the compilation deck. Since the 
source ~rogram ru35 been previously stored on disc, it. 
is not included tn the CLS deck. 
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EXAMPLE 5ti. COMPILE, l1INKEDIT, AND EXECUTE 

NAME 

Assembler Coding Form 

OPERATION OPERAND 

Punching Instructions 

~:::lcl I I I I I 
Date, 

Prog 

Progl 

.--L---A --L-·---'---'---L--1.-..L.. ... .J,.._,L __ ..._ -L- -J.--'---'-~-.&.~- - .&... -..L.- . ...:...--1.. -.L..----"---"---'--.......____.__....l.....-.L.-......!.----L-_.__._-C ~~~'---'-..L--L.-'-'---'--~· 

s.....,_ .. ~=~RPGEJ1R..!1iJf,_._,,~ ( P., r ) ~~-_,_~ -'--~~~~ 
·~~_.,.._.........____.__......_...._, ....... +-w--1-"'-"'--LL--~-_._P ...... 8 ...... I ...... NJ£Jt_._~-'---'-~ _.____.___,___..__.___.__.___~_...__~__,___.___,___......__,____.__..__..__.......___,__.__.__.__~~~ • 
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E:xa~le 5 is a three-step ~ob. It deals with compilinp, 
linkediting, and executing an RPG proeram. 

~I'he 1st through the 8th statements make up the compilation step. 
RPG parameters IMEM and NUM are assigned default values. CLS 
specifies the following in Example 5: 

• 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 1;emporary library (TEMP-· 
OBJ-LIB) named and described in the 5th statement. 

• The object module is given the lilJrary member name 
TSTMOD in the 6th statement. 

• The 7th statement ca.uses 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
edi t and test-execute steps if tb~ compile step fails. 

The 9th throug)l the 15th statements make up the linkedit step. 
They specify the .following: 

• The module output (linkedited program) is to be stored 
in a temporary .library (TEMP LOAD LIB) named and 
described in the 12th statement. 

• 

• 

• 

The 13th statement specifies that the object module to bE~ 
linkedited is i:nput l'rom the temporary library allo-
cated in the 5th 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. 

The 16th through the 25th statements 1make up the test-execute 
step and complete the job deck. They specify the following: 

• The 16th statement names the compiled and linkedited pro-­
gram to be e~xecuted. The name given is the same as that 
used in the 14th statement. 

• 

• 

• 

• 
• 

The filename specified on file de.scription cards in the 
RPG source program must be used as the identifica.tion 
(ID=filename) on the //DEF card for object program 
execution. 

The CLS required f'or program execution is inserted in the 
job deck af'ter the 16th statement (lines 17 and 18). 

The source program to be compiled is inserted imrredia.tely 
after the last Control Language Statement required by 
the test-execute step (lines 19 a:nd 20). 

The data to be processed by the test program is inserted 
last in the job deck (lines 22 and 23). 

The entire deck is completed by an end-of-job ( //FOJ) 
card. 



l;AGE 1 
2202.003~0003 ~ 3/30/73 

~ENDIX G .• ERROR MESSAGES 

FORMAT 

All error messages :produced on the 132-character printer are 
preceded by a fourteen-character program-generated code 
consisting of a standard eight-character identification, a blank, 
a letter which indicate~. e:t ther a warning (W) or a fatal error I (.F), and .four more blanks. A fata.l (F) error indicates that the 
o·bject 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 warning (W) message indicates that 
the object code may produce invalid results, even thouph the code 
is executable. The com-pjler attempts to recover from errors 
producj_ng warning messages and continues processing, whether or 
not recovory is successful. 

I Ea.ch messa.~e is printed imniediately .following the line on the 
source lisi:;ing to which it applies. The :format of the printed 
messages is as .follows: 

I 

Characters 

1-2 
3-4 

5-7 
8 
9 
10 
11-14 
15-84 

Contents 

The letters RG. 
The nuir.ber of the overlay in which the error 
was encountered. 
The error nun1ber within the overlay. 
Ze:ro (C). (Reserved :for future use.) 
Blank. 
W (warning) or F (fatal error). 
Blanks. 
Error me sf;age text. 

LIST OF ME::>SAGES BY OVERLAY NUMBER ----------------·--

The error messages on succeeding pages are arranged according to 
t"he overlay area in which the corresponding error is encoun.tered. 
Error messages do not appea.r for spme overlay areas because 
error-producing conditions do not arise. In the following overlay 
area list, those areas which do not produce error messages are 
indicated by an asterisk preceding the overlay number. 



I 

Nmrber 

* 1 
2 
3 
4 
6 
7 
8 

* 9 
* 10 

11 
* 12 

13 
14 
15 

OverlE~ 

Com8ile Executive(Pro~m 
Hea er Card Scan Con rol Card) 
File Description !EJcan 
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Error Ranges 

RG020010-0310 
RG030010-0900 

File Extension and Line Counter Scan RG040010-0610 
Input Specifications Scan RG060010-0910 
Calculation Specifications Scan RG070010-0570 
Output Specifications Scan RG080010-0640 
Table Overflow 
Input/Output Generation 
File -ExtensionjLine Cour1ter Generation RG110010-0120 
Record Handling Generator 
Calculation Generator RG1306C0-1CXX) 
Output Generator RG140010-0150 
Code l~orma t ter RG150010-0040 

Brr9r . mossages are listed sequentially by overlay number, 
beprninng on the next page. Each successive overlay error niessage 
list begins a new page.. Error code numbers are listed at the 
left, fol-1.owed by F or W ( fata_l error or warning) and the: text of 
the error message. 

Variable fields withtn error messages are represented by the 
quantity of X's or N's required to satisfy the len~th of the 
field. X"'s represent alrhanumeric fields a.nd N's represent 
numeric f~.elds. 

I (Executin:1-time error Jressages and compile-time di.aFJ'lOStic 
messages :i.ssued to SYSOUT Bre listed and described in Appendix H, 
"Operational Environment.") 
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OVERLAY 2. HEADER CARI> SCAN (CONTROL CARD) 

RG02CXl10 F No source c..ards for RPG II program 

RG020020 W No header card. Assume default specifications 

R00200~30 W Columns 7-9 should be blank. Assume blank 

RG020040 W Invalid object output entry in column 10. Assume 
blank 

RG020050 W Column 1·1 should be blank. .Assume blank 

RG020060 W Columns 16-20 should be blank. Assume blank 

RG020070 W Inverted print entry in column 21 is not D,I,J or 
blank. Assume 'blank 

RG020000 W Columns 22--25 should be blank. Assume blank 

RG020090 W Collatin~ seq. entry in column 26 is not S, T or 
blank. Assume blank 

RG020100 W Columns 27·-33 sMould be blank. Assume blank 

RG020110 W Table lookup entry in column 34 is not B or blank. 
Assume blank 

R0020120 W Columns 35-39 should be b1.ank. Assume blank 

RG020130 W Error deleted 

RG020140 W EITor deleted 

RG020150 W Inval.id sign process entry in column 40. Assume 
blank 

R0020160 W Forms positioning entry in column 41 is not 1 or 
blank. Assume blank · 

R0020170 W Column 42 should be blank. Assume blank 

RG0201~ W File translation entry in column 43 is not F or 
blank. Assume blank 

RG020190 W Columns 44-46 should be blank. Assume blank 

RG0202CX) W Suppress skip to channel 1 (column 47) is not S or 
'blank. Assume blank 

RG020210 W Columns 48-51 snould t~ blank. Assume blank 
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RG020220 W ne·bug entry in column 15 is not. 1 or blank. Assume 
blank 

RG020230 W 

R0020240 W 

R0020250 w 
RG020260 W 

Invalid core size needed to ,execute entry in cols 
12-14. Assume blank 

Error deleted 

Error deleted 

Invalid program identif:ication entry in columns 
75--00. Assume RroOBJ 

RG020270 W Cross re.ference list entry in col 52 is not X <>r 
blank. Assume blank 

R0020280 W Carriage control type e11try in col 53 is not L or 
blank. Assume blank 

RG020290 W Ip,nore arithmetic overflow (col 55) is not T or 
blank. Assume blank 

RG020300 W Columns 56-73 sMould be blank. Assume blank 

RG020310 W Sequence check entry in column 54 is not N or 
blank.. Assume blank 
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OVERLAY 3. FILE DESCRIPTION SCAN 

RG030010 F Too niany file description specs. lines used. 
Ignore extra specs. 

RG030020 F Filename in columns 7-14 is missinp or invalid 

RG030030 F Filename has already been used. Ignore current 
definition 

RG030040 F 

I RG030050 w 

Device name in columns 40-46 is missillf.! or invalid. 
Assume disc 

Input card file may not be spooled if block and 
record lengths not 80 

RG030060 W Dual printer carriaee is not supported. Assume 
device is printer 

RG030070 F File type in column 15 is not I, lf, U, C or D. 
Assume default for device 

RG030080 F File type in col 15 invalid for device. Assume tyre 
default for device 

RG030090 W Invalid file designation (col 16). Assume desi~. 
default for file t~ 

RG030100 VJ :t'ile desif!'.. invali.d for device. Assume desir-. 
default for file type 

HG030110 W A J)rimary file has already been desir:nated. Assume 
secondary file 

RG030120 :F 

RG030130 :E1 

RG030140 W 

RG030150 W 

RGp30160 W 

EG030170 W 

A record address file has already been defined. 
Ignore 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 processing mode invalid for demand file. 
Assume col 28 blank 

R or L processing mode invalid for file desip. or 
device. Assume blank 
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RG030100 W I,imi ts processing mode invalid for chained file. 
Assume random mode 

RG030190 W Blank proce:ssin~ mode invalid for chained file. 
Assume random mode 

RG030200 W End-of-file code in col 17 not E or blank. Assume 
E if valid :for file 

RG030210 W End-of~file code in column 17 is not E or blank. 
Assume blank 

RG030220 W E end-of-file code invalid for file type and proc. 
mode. Assume blank 

HG030230 W Sequence entry is not .A, D or blank. Assume seauence 
of Jlrevious file 

RG030240 W A or D sieauence invalid for file tn:e or desipna.tion. 
Assume blank 

RG030250 W Length of record missin~ or invalid. Assume default 
len~th for device 

RG030260 W Length of record invalid for device. Assume default 
length for device 

RG030270 W Invalid length of block entry. Assume equal to 
lenpth of recora 

I HG030280 :E' Ijenr:th of block should be a ntultiple of lenpth of 
record + 4 for device 

RG030290 W Block leng1~h should equal record lenP-th for this 
device. Assume equal 

RG030300 W Invalid record address type in col 31. Assume A if 
mode=L, else blank 

RG030310 W K entry in column 31 for record address type invalid. 
Assume type=A 

RG030320 W A record address type invalid for non-disc device. 
Assume blank 

RG030330 W Record address type invalid :for file ty-pe and d.esip: .. 
Assume blank 

RG030340 W Record address type invalid :for limits processint:r. 
mode. Assume type=A 

RG030350 W Invalid file organization entry in column 32. Assmne 
blank 
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RG0303l50 W Indexed file org. invalid :for non-disc device. 
Assume column 32 blank 

RG030370 W Limits mqde invalid for a non-indexed file. 
indexed 1tcol 32=IJ 

Assume 

R0030300 F ADDROUT Tile must be an input record address file. 
Assume cc:>l 32 blank 

RG030390 W File orgo entry invalid :for type and desig. or 
device. Assume blank 

Rri030400 W File org.. entry must be blank or 1-9 for non-disc 
device. AssUlTle blank 

RG030410 F File org. entry invalid f'or proc. mode or RA type 
.file. Assume blank 

RG030420 F Starting loc. of key field (cols 35-38) missing or 
invalid~ Assume 1 

RG030430 F Starting location o:f key :field is O or exceeds record 
length. Assume 1 

RG030440 W Len~th of RA field (cols 29-30) invalid :for an 
ADDROUT file. Assume 4 

RG030450 W Length of record in cols 24-27 must be 4 for an 
ADDROUT :file. Assume 4 

RG030460 F Length of key or RA field is missing, invalid or over 
99. Assume 4 

R0030470 F Length o:f key or RA :field plus start loc. of key 
exceeds record length 

RG030400 W Columns 29-30 should 'be blank with these specifica­
tions. Assume blank 

RC'.030490 W Columns 35-38 should ~be blank with these specifica­
tions. Assume blank 

R0030500 w Over.flow :indicator should be blank for non-printer 
:file. Assume blank 

RG030510 W Invalid overflow indicator entry in columns 33-34. 
Assume bl~ank 

RG030520 W Overflow indicator in columns 33-34 already defined. 
Assume blank 

RG030530 W Extension code in column 39 is invalid or E :for 
print file. Assume L 
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RG030540 W Extension ccxie in column 39 is not E for table or RA 
file. Assume E 

RG030550 W Extension code in column 39 invalid :for device or 
desig.. .Assume blank 

RG0)0560 W Hi-level directory'." valid f~or random indexed :file 
only. ssume blaflk 

RG030570 W Tape labels entry (col 53) invalid or invalid for 
device. Assume blank 

RG03058) W Columns 54-59 should be blank. Assume blank 

RG030590 F Error deleted 

RG030600 W Tape ial:els entry should be blank for special dev:ice. 
Assume blank 

RG030610 F Error deleted 

RG030620 W Inval.id index buffer size entry in columns 60-65. 
Assume 'blank 

R0030630 W Inv. index buf. size value~. Assume blank if random, 
sys default if seq. 

R0030640 W File adcli ti on entry in column 66 is not A or blank. 
Assume l'lank 

RG030650 W File addi tiion should be blank for non-disc device. 
Assume blank 

R0030660 W File addition should be blank for relative, RA or T 
file. Assume blank 

RG030670 W Colwin 67 should be blank. Assume blank 

R003()600 W Ta~ rewind entry (col 70) invalid or invalid for 
device. Assume blank 

RG030690 W Invalid file condition entry in columns 71-72. 
Assume "blank 

RG030700 W File co'.ndi ti on ent:cy in cols 71--72 invalid for fj~le 
type.. .Assume blank 

RG030710 W Columns 73-74 should be b~lank. Assume blank 

I RG0~20 w .File :format entry in colu1mn 19 missing or invalid. 
Assume ·p 
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RG030730 W File format entry in column 19 invalid for device. 
Assume F 

RG030740 W Columns 613-69 should l>e blank. Assume blank 

RG030750 W No primary file specified. Assume :first secondary 
file is Pl"'imary 

R0030760 F No :file description speci:fica.tions 

R0030TIO W Error delE~ted 

R0030700 .F Error delE~ted 

RG030790 F Block length is more than 255 times record length. 
Assume block-record 

I R0030800 W Error delE,ted 

RG030810 W High-level directory size entry in cols 47-52 not 
·1-9999. J\ssume blank 

R0030820 W Index buf'.:l:"er size (cols 60-65) missing. Assume 
SYSGEN de1:aul t value 

RG030830 F RA-processed :file is riot comJBtible with RA .file 
(keys vs. red. nos.) 

RG030840 F More 'than one record ~tddress-processed file has been 
de.fined 

RG030850 .F .FJ.A file is not com'Pil tible with RA-processed file 
(keys vs. red. nos.) 

RG030860 F Key length of RA file does not equal key length of 
RA-processed file 

RG030870 F Record address--processed :file def'ined but no RA file 
defined 

RG030800 F Record address file dfffined but no RA-processed file 
de:f ined 

RG030890 W Labels entry in columt1 53 should be S for disc file. 
Assume S 

RG030900 W I record address type (col 31) invalid for file 
device. Assume blank 
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OVFRLAY 4.. FILE EXTENSION AND LINE COUNTER SCAN 

RGC40010 W Columns 7-10 should be blank. Assume blank 

RGC40020 F Invalid FROM filename. Assume T file if cols 27-57 
not blank; else RA 

RG040030 F FROM :filename undefined. Assume T :file if cols 27-57 
not blank 

RG040040 F FROM .file neither RA D()r T file. Assume T i.f columns 
'27-57 not blank 

RG040050 W 1 E 1 not specified on :file description specifications 
for :ffiOM file 

RG040060 F An RJA file has already been described for this: 
program 

RGC40070 F Filename of RA-:processE~d file is missiTig or iTINalid 

RGC40000 F Filenatne of RA--orocessE~d :file 
file specs. 

has not been def1ined 

RG040090 F RA-processed file is not a primary, secondary or 
demand file 

RG040100 F RA-processed fjle is not an input or update ftle 

by 

RG040110 F RA file is being used to process more than onE~ file 

RG040120 w Columns 27-57 should be blank :for an RA file. Assume 
blank 

I RG040130 w TO file record length :is not long engough for T/A 
item.s. Ignore TO rile 

RG040140 w I:nvalid TO :filename fo:r table or array. Assume blank 

RG040150 w TO :filename for table or array is undefined. Assume 
blank 

RG040100 w 'ID file for ta'ble or array is not an output file. 
Ignore TO filename 

RGC40170 F T{A name missi~g or invalid. 
a t. name=TABXXX 

Assume table if name or 

RG040180 F More than f:IJ te.bles and arrays defined. Ignore 
those. over 60 

RG040150 F Invalid entry for number o~ items in eabh rec-c)ro, 
cols 33-35. Assume 1 



R0040200 w 

RGC40210 F 

I RGC40220 w 

HG040230 F 

I RG040240 F 

RGC40250 w 

RG040260 w 

RG040270 w 
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No. ojr i terns/red entry missing for pre-exec or comp 
time T/A. Assume 1 

Invalid entry for no. or items per T/A. 
equalis no. items/red. 

Assume 

No. of' items per TIA less than no. of' 1.tems per 
record. Assume eqbal 

Inval:Ld entry for length of item in cols 40-42 or 
52-54n Assume 1 

FROM or compile file record length is not long 
enough for T/A items 

Packedfbinary entry is not blank :for compile time 
T/A. ~ssume blank 

Invalid :pm:cked or binary :field entry in col 43 or 55. 
Assume blank 

Unpacked lengtl1 of binary item cannot re less than 4. 
Assume lengtl1 5 

RGC40280 W Unp:tcked length o:f bi nary item is not 4 , 5 , 9 or 10. 
AssumE~ lengtn 10 

RG040290 W Invalid decimal positions entry. Assume O if P, B or 
length LE ·15 · 

R(}C40300 W Decilllc"1.l pos. el'try not numeric for packed or binary 
item. Assume C 

RGC40310 F Length of item is greater than 255. 
record length er 255 

Assume file 

ROC40320 F Length of numeric item is greater than 15. Assume 15 

RG040330 W Invalid sequence entry in column 45 or 47. Assume 
blank 

I RG040340 F Duplicate table/array name. No storage assigned 

RG0403~ .F Table or array is too large. Allow 256 bytes for 
table or array 

RG040360 F Data area used up. Table/array storage allocation 
will be in errcr 

RG040370 w No extension sreci.fications on cara 
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RG040~ F Specifications missing for first table/array. Ignore 
alt. T//J. specs. 

RG040390 F Alt. array carmot be specified for exec. time arr.ay. 
Ignore all;. array 

RG040400 F Alternate table or array rame is missing or invalid. 

RG040410 F First table/array and altE~rnate table/array not b·oth 
tables or arrays 

RG0404.20 F More than 60 tables and arrays defined. Ignore t,hose 
over ro 

I RG040430 W No extension speci:ficatior1s :found for file XXXXXXXX 

RG040440 W No line counter specifications on card 

RG04.0450 F Filename in columns 7-14 is missing or invalid 

R0040460 F Filename in columns 7-14 "l'J.'9.s not been def±ned by :file 
descr. specs. 

RG040470 W 'L' not specified on file description specificat].ons 
for tftis file 

RG040400 W Idne counter s~ci:ficatio1is have already been pr<>ces­
sed for this file 

I RG040490 F File is not a print :file 

RG040500 W Line number entry is not a valid number or blank 

RG040510 W Line number entry is not within the range 1-255. 
Assume 255 

RG040520 w The same line number is assigned to more than om~ 
channel 

RG040530 W Channel number entry is not 01-12, ~ or FL 

RG040540 W More t~an one line number is assigned to channel 01, 
12 (:::OI,) or FL 

R0040550 W over.flow line number is greater than :form length. 
Assume equal 

RG040560 W Assume 6 Chan 1 line is not less than overflow line. 
if OL GT 6; e1se 1 

I RG040570 W No linE:~ counter speci:fications :found :for file XXXXXXXX 
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HG040590 W 
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Decimal positions entry is r:reater than item len('th. 
Assume equal 

Non-blank entriE~s follow a blank line number. Such 
entries ignoredu (NOTE: A bla11.k line number will 11€ 
allowed in columns 15-17 if columns 18-19 are hla.nk 
or I'L and column 53 of the control card is L) 

RC040600 .F Too many table and array names used. No more storar-e 
assigned 

RG040610 W 

I RG040620 w 

Columns 18-19 should be FL when I, spec'd in Col. 53 
of the control card 

Blank line number for FI,, ~, and/or 01 channel. · 
Assume default values 
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OVERLAY 6. IIU)UT SPECI.FICATIONS SPAN 

RG060010 F Length of control level differs from previous def. 
Assume prev. def. 

HG060020 F Invalid filename entry in columns 7-14. Assume 
previous filename 

RG060030 .E' ~Filename has not been defined by file specs. Assume 
previous filename 

HG060040 11 .File is not an input file. Assume previous filename 

HG060050 }., Filename hB.s already been used on input specs. 
Ipnore previous use 

Ii.0060060 F Filename m:Lssinr from first :Lnnut spec. Assume in-rut 
sequential file · 

I1G060070 }' No. of match fields on record less tha.n -previous def. 
Assume 1st def. 

HG0600C"30 W I'ield definitions missinfl'. for nrevious record 

RG060090 F Invalid filename entry in columns 7-14. Assume 
previous filename 

flG060100 F 

RG060110 F 

RG060120 W 

HC060130 W 

I 

RG060140 W 

HG060150 W 

RG060160 W 

RG060170 W 

AND/OR line illep.:al followinp look-ahead record 
identification 

AND/OR line ille{!al followinP.'. trailer record 
identification 

AND/OR line does not follow .a record identification 
line 

AND line may not have a record indicator in cols 19-
20. Ignore ind. 

Stacker select in col 42 should ·be blank for AND 
line. Assume blank 

No. and option (cols 17-18) should oo blank for AND 
line. Assume blank 

Numeric sequence no. invalid for chained file. 
Assume al phB. sequence 

Seauence numbers (cols. 15-16) 11ot in a.scencling 
order. Assume they are 



R0060180 W First num·eric seq. entry for :file is not 01. Accept 
number specified 

I RG060190 W Number entry in col 17 should be 1 or N :for numeric 
sequence. Assume N 

R0060.200 W Option in column 18 is not 0 or blank. Assume 0 for 
nume·ric sequence 

RC":.060210 W Invalid sequence entry in columns 15-16. Assume 
alphabetic 

RG060220 F Al'pha sequence in 9ols 15-16 invalid after numeric 
seq. Assume numeric 

RG060230 W Number, option (cols 17-18) not blank :f'or alpha 
sequence. Assume blank 

R0060240 W Indicator in cols 19-.20 is not a valid record 
indica·tor. Assume valid 

RG060250 F Invalid record indicator in columns 19-20. Ignore 
indicator 

.R0060260 W Spread card header with numeric sequence must have 
N in° column 17 

RG060270 W Look-ahead. speciried with spread card trailer. 
Assume valid 

RG060280 F More than one trailer specified :for spread card. 
Ignore all but first 

RG060290 W Invalid s~cs. made .f1or TR or look-ahead. Assume 
inva1id cols blank 

RG060300 W Cols 43-70 should be blank for record identifying 
line. Assume "blank 

RG060310 F More than one set of look-ahead fields defined for 
:file. Use first set 

RG060320 F Look-ahead fields invalid for chained or demand file 

RC'i060330 W Look-ahead fields invalid with numeric sequence. 
Ignore look-ahead 

RG060340 F Position entry in columns 21-24, 28-31 or 35-38 
missing or invalid 

RC.060350 F Position ent:r;y in cols 21-24, 28-31 or 35-38 is not 
within record size 
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1 NOT' entry in column 2~;, 32 or 39 is not N or 
blank.. Asl5ume M 

RG060370 W CfZ/D entry in column 26, 33 or 40 is not C, Z or 
D. Assume C 

RG060380 W AND/OH line .follows line without record codes. 
Ass\mm new recorcl spec .. 

RG060390 W StackE~r select entry in col 42 invalid for file· 
devicE~. Assume blank 

R0060400 W Packed o:r binary field Emtry in col 43 not P, B or 
blanko Assume blank 

RG0€0410 F Beginnin~ field loc. entry in cols 44-47 missing 
or invalid. Assume 1 

RG060420 F End:j.ng __ f}eld location entry in columns 48-51 mi.ssing 
or :invalid 

RG060430 F Ending field location in columns 48-51 is greater 
than J~ecord length 

R0060440 F Begin~~ing field locatior1 is greater than ending field 
locatiron 

RGOf.0450 F Invalid decimal posi tior1s entry in col 52. Assume 
zero dee. positions 

RG060460 F Dec. pos. entry exceeds field length. Assume field 
length=dec. pol>. 

RG060470 F Binary input field length is not 2 or 4. Assunte 4 

RG060480 F Nmner:ic field length is greater than 15. Assume 15 

RG06049) F Alphanumeric field length is greater than 255. 
Assumt~ 255 

RG060500 F Invalid field name in columns 53-58 

RG060510 F Field name in columns 5~5-58 is missing 

RG060520 F Table name may not be used as field name in columns 
53·-58 

RG060530 F Date :rield is being red•~fined or page is being 
rede:flned illegally 

RGOf0540 F Look-ahead field is bei1~g rede:fined 

R0060550 W Dec. pos. for array item differs from def. on 1~ spec. 
Assume E def. 
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RG060500 F Array I'ield length is not a multiple of item length 
on E spec. 

ROOf:0570 F Binary input speci:fied for array items more than 10 
digits long 

RG060~>80 W Number of array i terns on input record exceeds number 
of items l.n array 

RG060!)90 W Alpha. :field speci:f ied as packed or binary. Ignore 
P or B entry 

RG060(:>00 F Invalid axTa.y index. Ignore index 

I RG0€0610 W Error deleted 

RG060620 F Array index is greater than the number of items in 
the array 

RG0€0630 F Array index name has n.ot been previously defined. 
Ignore ind.ex 

RG060640 F Array inde·x is not a numeric field wfth zero dee. 
pos. Ignore index 

RG000650 W Field name has an index but is not an array name. 
Ignore ind.ex 

R0060660 W Invalid :field record relation indicator (cols 63-64). 
Ignore indicator 

RG000670 W Invalid control level indicator in columns 59-60. 
Ignore indicator 

RG060t)8() F Data. area used up. Storage allocation will be in 
error 

RG060690 W Control or match :field specified both as alpha and 
num. Assume numeric 

RGOf:07(X) F Split control fields must be defined on consecutive 
lines 

R0060""/10 W Fields without record relation indicators should 
precede those with 

RG060''"/20 W Record rel. ind. used with match or control field not 
prev. defined 

RG0f0730 F Control :field length is greater than 255 

I RG060740 F Match :field entry in columns 61-62 is not M1-M9 
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R0060750 F No. of· match :fields on riecord· exceeds previous def. 
Assume first def. 

RGOE0760 F Match field level has already been used :for a f:ield 
in this record 

I RG060T70 F Match :field length differs from previous def. 
previous def. 

Assume 

RG06078) F Total match field length :for record is greater than 
255 

RG0f;0790 F Match or control :fields are valid only for primary or 
secondary :files 

RG0€08X> F Match or control level invalid for look-ahead or 
traile~r field 

RG000810 F Match or control -field ca.mot be an arra.y item 

RG060820 W Invalj_d field indicator in cols 65-66, 67-68 or 
69-70.. Ignore indicator 

RG060830 F Field size or type differs from previous definition .. 
Assume prev. def. 

R0060840 F No input specifications found. for file XXXXXXXX 

RG060850 F Files with matching records not all either ascending 
or desc. sequence 

R0060860 W Record indicator in columns 19-2:> is never referenced 

RGOf0870 W Field record relation indicator in columns 63-64 is 
never defined 

RG060880 W PLUfS field indicator in colmnns 65-66 is never 
re er«~nced 

RG0f:0890 W MINUS field indicator in columns 67-68 is never 
ref'e~enced 

RG060900 W Zero or blank field indtca.tor in columns 69-70 is 
never referenced 

R0060910 W PLUS and MINUS field indicators invalid with art 
alphanumeric field 
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OVERLAY 7. CALCULATION SPECIFICATIONS SCAN 

R0070010 W Invalid control level in columns 7-8. Assume latest 
control level 

RG070020 F ULABL field length and decimal positions missing or 
incomplete 

RG070030 F AN/OR line out of order or invalid. Ignore AN/OR 
line 

R0070040 F More than 7 AN/OR lines used together. Ignore entire 
indicator group 

RG070050 W 'AN" or 'OR' not specified in cols 7-8. Ignore 
entire indicator group 

RG070060 F Operation not recognized 

RG070070 W 'NOT' entry in column 9, 12 or 15 is not N or 
blank. Assume N 

RG070080 F Invalid operation indicator. Ignore entire indicator 
group 

RG070090 W Indicator 1ni~inl$ :for ·'NOT' entry in column 9, 12 or 
15. Ignore -Not 

RG070100 F Invalid resulting indicator. Ignore indicator group 

RG0701·10 F Invalid factor 1 entry in columns 18-27 

R0070120 F Invalid factor 2 entry in columns 33-42 

R00'70130 F Invalid filename entry for factor 2 (columns 33-42) 

RG070140 F Filename in factor 2 ha.s not been defined by file 
description specs. 

RG070150 F Invalid index in factor 1 (columns 18-27) 

RGCY70160 F Invalid index in .factor 2 (columns 33-42) 

R0070170 F Invalid result field entry in columns 43-48 

.R0070100 F Invalid result :field length entry in columns 49-51 

R0070190 F Invalid result :field length entry in columns 49-51 

R0070200 F Inva1id decimal positions entry in column 52 
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RG070210 W Result field length missing but dee. pos. si:ecifiE~d. 
Ignore dee. pos. 

RG070220 W Half-adjust entry in column 53 is not H or blank. 
Assume H 

RG070230 W Field attribute not the sa.me as in previous def. 
Use previous de.f. 

RG070240 W' Result field has an index but is not an array na.m.e. 
Ignore :index 

R0070250 W Invalid index in result :fjleld (columns 4 3-48) 

RG070260 F Result :field is missing (c:!olumns 43-48) 

R0070270 W Data ar,ea used up. Storage allocation will be ir1 
error 

RG070200 F Factor 1 is missing (columns 18-27) 

R0070290 F .Factor 2 is missing (columns 33-42) 

R0070300 W A resulting indicator must be specified for this 
opera ti.on 

RG070310 W ~is~ing AN/OR line. Ign~1re entire opera.tion 
1ndJ.caitor group 

RG070320 W Missing ENDSR statement.. Assume ENDSR 

RG070330 W Operation indi.cators missing on AN/OR line 

RG070340 W Indicators in cols 9-17 11ot allowed for this ope~ra­
tion. Assume blank 

RG070350 W Indicators in cols. 54-59 not allowed :for this opera­
tion. Assume blank 

RG070300 W Factor 1 (cols 18-27) should be blank for this 
operation. Assume blank 

RG070370 W Factor 2 (cols 33-42) should be blank for this 
opera t;ion. Assume blar1k 

.RG070300 W Resul1; :field should be 'blank for this operation. 
AssumE~ blank 

RG070390 F Field used as result field is a non-alterable field. 
Ignore spec. 

RG070400 W Page field USt..;d as result has already been redefined. 
Use prev. def. 
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RG070420 F GOTO operation may not branch into or out of a 
subroutine 

RG0170430 F GOTO operation may not branch out of one subroutine 
into another 

RG070440 F Name already has another use 

I R0070450 F Name refere!nced by EXSR is not a subroutine name 

RG070460 F Name re£erenced by GOTO is not a TAG name 

R00704 .. /0 F A :subroutin.e may not call itself 

RG0704f() W BEGSR statement missing. Assume BEGSR 

R0070490 F BEGSR out of sequence. Ignore BEGSR line 

I RG070500 F Decimal pos. entry is greater than field length. 
Assume zero dee. pos. 

RG070510 W Field length and dee. pos. (cols 49-52) should be 
blank. Assume blank 

R0070520 W 'Decimal positions entry (column 52) should be blank. 
Assume blank 

RG070530 W Half-adjust entry (column 53) should be blank. 
Assume blank 

RG070540 W BEGSR statement should have SR in columns 7-8. 
Assume SR 

I RG070550 F Field length is over 255 for alpha.numeric :field or 
over 15 tor numeric 

RG070560 F TAG or subroutine name XXXXXX is undefined. 
Referenced NNN time(s) 

I R0070570 W TAG or subroutine name XXXXXX has not been 
referenced 
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R0080000 F AND/OR line out of order. Ignore all statements 
unt11 n1ext filename 

I RG000010 F Filenam1e for output not oirr first output-format 
specifications line 

RG080020 W No f:ields described :for previous record 

ROOBX>30 W Output-format specifications missing 

RGOS0040 W 1P indicator s·hould be us1ed with external indica·tors 
only 

R00g)()5Q W One or more output files have been defined but nc:>t 
referenced 

RG080060 W Forms positioning is specified on control card; ·tp 
indicator not used 

RG080070 W Columns. 16-22 should be blank for a field descrip­
tion. Assume blank 

RGOeoooo .F Invalid filename in columns 7-14 

RG080090 F Filename has not been defined by file descriptio1n 
specifications 

RG080100 F File is not an output, ~date, combined or input 
'ADD" file 

RG000110 F T or E in column 15 inval.id for combined or 
non-·chained update file 

RG000120 W Cols 3~!-70 should be blank for record identifying 
spec. Assume blank 

RG080130 W Type of record in column 15 is not H, D, T, E or 
blank. Assume H 

I RG080140 W Output to input 'ADD' file requires "ADD" in cols. 
16-18. ,Assume "ADD" 

RG080150 W "ADU"' tnvalid for device or file type. Assume 
columns 16-18 blank 

I 

R0000100 W Error deleted 

RG000110 W Stacker/overflow entcy (col 16) invalid for :file 
devj;ce.. Assume blank 
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RG080180 W Stacker/overflow (col 16) not valid stacker number 
or F. Assume blank 

RG000190 W Space/skip entries in cols 17-22 invalid :for :file 
device. Assume blank 

RG080200 W Invalid skip e11try in columns 19-22. Assume blank 

RG080210 F More than 20 AND/OR li.nes used :for this record. 
Ignore those over 20 

RG000220 W Invalid indicator in cols 24-25, 27-28 or 30-31. 
Assume blank 

RG080230 W Overflow indicator not assigned to file in file 
descr. Assume valid 

RG080240 W 'NOT' entry in column 23, 26 or 29 is not N or 
blank. Assume N 

RG080250 .F Overflow indicator cannot condition EXCPT record. 
Ignore spec. line 

RG080260 F Fetch overflow invalid with overflow indicator. 
Ignore :fetch overflow 

RG080270 F Overflow ind. used is not the same one a.ssigned this 
file. Ignore spec 

I RG080280 w Fetch overflow invalid with 1P indicator. 
:retch overflow 

Ignore 

RG080290 W 1P indicator cannot be used with combined :file 

I RG080300 F 1P indicator cannot condition total record 

RG000310 F 1P indicator cannot condition EXCPT record 

RG080320 W Indicators missing on AND line 

R0000330 W Space/skip entries should be blank on AND line. 
Assume bla11'lk 

RGOa:>340 W Indicators missing on OR line 

I R0000350 w 'ADD' in cols 16-18 illegal on OR line. 
columns 16-18 blank 

Assume 

ROOffi.360 W Invalid space entry in columns 17-18. Assume blank 

RG080370 W Packed/binary field entry in col 44 not P,B,2,4, or 
blank. Assume blank 
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Rlank after entry in colum1'1 39 not B or blank. 
Assume blank 

RG080390 W Cols 45-70 can only be '$', 1*' or blank with edi 1; 
code. Assume blank 

RG000400 W Packed/binary entry should be blank :for an edited 
field. Assume blank 

RGOro410 W Columns ·45-70 must ·be blank for edit code X, Y or Z. 
Assume blank 

RG000420 .F Invalid :field name in columns 32-37 

RG000430 F Field name in columns 32-3'7 has not been previously 
defined 

RG0a:>440 F Invalid index in field name (columns 32-37) 

I RG080450 W Pa~e fie·ld name has already been used for another 
.fi..Le. Ignore spec 

RGOBJ460 W Cols aft.er end apostrophe in ccils 45-70 should be 
blank. Assume blank 

I RG000470 W Punch fl.eld follows prin1~ on1y field ( * in col 40). 
Assume print only 

R0000400 F Invalid edit word in columns 45-70. Ignore specifi­
cations line 

RG000490 F End apostrophe missing 1for constant in columns 45-70. 
Assume ~present 

RG080500 F Leadil')g apostrophe missing: for constant in cols 45-
70. ASE;ume present 

RG000510 W Invalid edit code in colllllltn 38. Assume blank 

RG000520 F Invalid entry for ending tJOsi tion in columns 40-4·3. 
Assume II 

RG000530 F End post tion entry exceedE• record length. 
equals 1:-ecord length 

Assume 

RG080540 F ·Print only field (* in col 40) invalid for non-MFCU 
file. Ignore spec 

RG000550 W 

RG080560 F 

Indicators cannot pe used to condition *PLACE. 
Ignore :tndicator(s) 

End pos:i tion for *PLACE is not at least twice 
previom:; hiph position 
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RG080570 F *'PLACE or *PRINT must be preceded by a field 
description 

R000058) w Cols 38-39 and 44-74 should be blank for *PLACE, 
*PRIN'I'. Assume blank 

I R0000590 w Ending position in cols 40-43 should be blank for 
*PRIN'1'. Assume blank 

RG080600 F *PRIIn' speci.ficatli..on· invalid after * has been used 
in col 40. Ignore 

R0000610 F *PRIN'l~ speci:f'icati:on invalid for non-MFCU :file. 
Ignore speci:f'tca t ti: on 

R00006a;) F Field name (cols 32-37) and constant (cols 45-70) 
both l>lank 

I R0000630 w Packed or binarl output invalid for file device. 
Assume col 44 i· ank 

RG080640 w Packed or binary entry should be blank for constant. 
Assume blank .. 
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OVERLAY 11. FILE"" EXTENSION/LINE COUNT.ER GENERATION 

Those error messa.~s which are followed by a printed card image 
and an astertsk (*) showing the error location are indicated by 
an. asterisk, in :pEtrentheses, followtng the message. 

RG110010 F Invaljld numeric value in c9mpile time table or array. 
Card number NNN of XXXXXX l * .J 

RG110020 F Compile time table or arra.1 :_item is out of sequence. 
Card number NNN of XXXXXX {*) 

RG110030 F Too much data._~_given "for coYJln~_·1e time table or a~rray. 
Card 11umber NNN of XXXXXX l_.J 

RG110040 W Compile time table or array data missing. 
to zeros or blanks in XXXXXX 

!tents set 

RG11<X>50 W Compile time table or arra_y short. Empty items; set 
to zeros or blanks in XXXXXX 

RG110060 W Inval:Ld char. in :file trans. or alt. seq. reco1·d. 
Igno~~ rest o:f red. (*) 

RG110070'W Cbar. already re.ferenced j.n ·trans. or alt. seq. 
table.. Ignore 2nd ref ( *) 

RG110000 W File ·translation filena1ne XXXXXXXX invalid. Ignore 
Lra.ns:La tion record 

RG110090 W File "translation record~5 for XXXXXXXX not together. 
Ignor49 later red. 

I RG110100 W Cols ·1-8 of alt. seq. :record are X:XXXXXXX, not 
"ALTSl~Q~~"' Ignore red 

RG110110 W File translation table missing 

RG110120 W Al·ternate collat:ing sequence specifications missing 
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RG130600 W Operation indicator XX is never defined 

RG130610 F Fact,or 2 is not a table or array for a LOKUP command 

RG130620 .F Result .field length specified in columns 49-51 for 
blank result .field 

RG130630 F Factor 1 and/or 2 should be an array if result is a 
non-indexed array 

.RG130640 F Factor 1 is not a valid type of field for this 
opera.ti on 

RG130650 F Factor 2 :is not a valid ty~ of field for this 
operation 

RG1306f)() F .Result field is not a valid type of field for this 
operation 

RG130670 F Array index is nc>t a numeric field or literal with 
zero dee. positions 

HG1306e0 F Factor 1 and/or factor 1 index has not been defined 

HG130690 .F Factor 2 and/or :f'actor 2 index has not been defined 

HG130700 F Result field and/or result field index has not been 
defined 

HG130710 F Result field must be an array if' factor 1 or 2 is a 
non-indexed array 

RG130720 W Resulting indicator XX is riever referenced 

RG130730 W Result .field size may te too small to contain the 
operation result 

RG130740 F Invalid bit speci.fications for .BITON, BITOF or 
TF.sTB operation 

RG130750 F Literal index is greater than the number of items in 
the array 

RG130760 W .Result .field size may te too small to contain the 
operation :result 

RG130770 F .MVR operation does not follow a DIV operation 



APPENDIX G PAGE 28 
2202.003-0003 - 3/30/73 

RG13·0700 F Factor 2 must be an array name for a XFOOT opera.tion 

RG130790 F Factor 1 and factor 2 must be both alphanumeric or 
numeric for comi:are 

I RG13()8CX) F Record length of file used for debug must be 34 c:>r 
greater 

RG130810 W Both high and low indicators may not be used with 
LOKUP. Ignore low 

RG130820 F Unsequenced tabl~ or array may not be searched for 
hi or lo condition 

RG130830 F LOKUP may only be used with one array at a time. 
Ignore IDKUP 

RG130840 W Search table longer than related table. Search ends 
with shorter one 

RG130850 .F !}earch word is not the sa;me size as table/array 
1 tems. Ignore LOKUP 

RG130860 W Columns 54-57 should be blank .for READ operation. 
Assume blank 

RG130870 W Indica:1~or should be specified in columns 58-59 for 
end-of--:file on read 

RG1308a) W Columns 56-59 should be l>lank for CHAIN operation. 
Assume blank 

RG130890 W Indica~tor should be specified in columns 54-55 for 
unsuccessful chain 

I RG130900 F File used with FORCE is not input, update, or com­
bined; primary or sec. 

RG130910 F File referenced by READ command is not a demand file 

RG130920 F File r•eferenced by CHAIN command is not a cha.inE'd 
file 

RG130930 F Key in factor 1 is not same length or type as key 
fie1d of chain file 

RG130940 F File used with DEBUG operation is n·ot an output file 

RG1'30950 F File used with DEBUG operation may not be a cha:ined 
fil,e 

RG130960 F More 'than one output fil·e speci:fied .for DEBUG 
operation 
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RG130970 F File used with DSPLY command is not a display file 

RG1309a'> F Either .fac~;or 1 or the result :field must be speci:fied 
.for DSPLY 

I R0130990 F Factor 2 01· resUl. t field is invalid :for a bit 
operation 

RG1'31000 W Field or 11.teral to be displayed is longer than 100 
cha.rs. Display 100 
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OVERLAY 14. OUTPUT GENERATOR 

RG140010 F Field name has not been dE~.fined or is used as another 
kind of name 

RG140020 F Array inde~ is pQt a nume1·ic field. Ignore 
speclf1cat1ons line 

RG140030 W Packed t)t" binary entry should be blank f'or alpha 
field. Assume blank 

RG14<X>40 W Edit word in cols 45-70 s11ould be blank for alpha. 
field. Assume blank 

RG14005() W Eait code in column 38 should be blank for alpha 
.field. Assume blank 

RG14-<X>60 F Inva:Lid field length for Y edit code. Ignore 
specifications line 

RG140070 F No. •:Yf replaceable characters in edit word incorrect 
for field length 

RG140080 F Field nc3.me has an index but is not an array. Igrtore 
spec .• ltne 

RG140090 F Index h~ more than zero decimal positions. Igne>re 
spec .• Tine 

RG140100 F Index cannot be an array 1riame. Ignore specifica1;ions 
line · 

RG140110 F Size of' field exceeds end:ing position or record 
length. Ignore spec. 

RG140120 W Indicator used to condition record has not been 
previously defined 

RG140130 W Blank after entrY invalid for non-alterable field. 
Assume col 39 blank 

RG140140 W Indicat.or used to condition ·fi.eld has not been 
previously defined 

RG140150 F Literal index is too large :for the array. Ignore 
specifications line 
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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 
oraer. 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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APPENDIX H. OPERATIONAL ENVIRONMENT 

SOFTWARE 

The RPG II compiler runs under the Memorex Operatinp fystem 
(MRX/OS) ustng block input/out-put, and requires the date a.nd time 
functions. A rele>catable objE~ct module is produced, ready for the 
linkage editor. All subroutines required by the generated nrogram 
are automatically called in by external references (EXTRNS). 

The generated RPG II proP,ram runs under MRX/OS usin,ll logica.l 
input1output. It requires the DATE and user switch functions~ and 
the commercial instructions set. No SYSGEN parameters are 
required. 

RPG II user switches U1-U8 are external switches which are 
:initially set by a //SF.:r SWITCH- Control Language 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 sourc~e 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. 

~OMPILFi-TIMF ERFOR f.1ESSAGF.S WRITTEN TO SYSOUT 

Two com-pile-time messapes may be written ·to SYSOUT. The first of 
these messa.ges .is · issued by the compiler when it encounters a 
syntax error in the //PAR card. Its format is: 

**** RPG PAFAMETER CARD SYNTAX ERROR **** CARD IS 

The message is .immediately 'followed by the card ima~. When this 
type of error occurs, the entire card is i.nvalidated, the job is 
cancelled, and the pro~m automatically halts. Compilation ca.n 
be resumed only after the //PAR ca.rd has been corrected and the 
job resubmitted. 

The other messagie is written to SYSOUT if the user p=lrti ti on size 
is insufficient.to compile the program. Its format 1s: 

POOLSIZ AI.iLOCATION LEAVES INSUFFICIENT MINIMUM 
BUFF~'TABLE SPACF.-:TO CORRECT SET POOLSIZ=180 IN 
COMP .R LINK-EDIT STEP 
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This messare also halts the program automatically. The pro~mmer 
must tl:en reduce the 1>oolsize to 180 and resubmit the job. If the 
compiler continues to issue the same message, the program 
requires a larger user rartition. The~ minimum System partition 
size acceptable is BK •. 

01-'JJiATOH RESrONSES TO EXECUTION-'l'INE EHHOR CONDITIONS 

'.fhe RPG II compiler does not communicate directly with the 
orerator; however, ELt run time it ir.tforms the operator of a.ny 
error conditions via messar."es on the console. The compiler 
surplies variable field information when the messar"e is printed 
so that the operator can isolate the etTor, and the operator may 
tale his choice of responses. Differir.tf:. responses are ler.al f'or 
different messa~es. The user may enter a one-character respo11se 
co<e, as follows: 

0 'Io continue processin.ri: where he left off. 

1 To ,<Y'o to the be~inninp of the next cycle. 

2 'lo reouest a controlled cancel, in which tables a..nd 
arrays are written out and files are closed before 
the ~ob is e~nded. 

3 To cancel immediately. 

The run-time error messa.e:es and the lepal response options 
available are listed on the followinp. pap,e. 
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Permitted 
Responses 

Error No. Message Variable Fields 0 1 2 3 

RGRT0001 IND ON IS Hn n = indicator 0-9 x x x 

RGRT0002 NEG. SO. RT. AT LINE nnnnn nnnnn = line number x x x 

RGRT0003 ARITH OVERFLOW AT LINE nnnnn nnnnn = line number x x x 

RGRT0004 DIVIDE BY 0 AT LINE nnnnn nnnnn = line number x x x 

HGRT0005 VARIABLE ARRAY INDEX IS 0, MINUS, nnnnn = line number x x x 
OR TOO LARGE AT LINE nnnnn 

FtGRT0006 TABLE/ARRAY SEQ ERROR, T/A- nnnnn-nnnnn =table/array x x x 
RECORD NO. S nnnnn-nnnnn * number and record number; 
FILE IS XXXXXXlO< xxxxxxxx = file identification 

RGRT0007 TABLE/ARRAY MISSING, T /A NO. nnnn =table/array number; x x x 
nnnnn * FILE IS xxxxxxxx = file identification 

RGRTOOOS EXCESS TABLE/ARRAY ENTRIES,1'/A nnnn =table/array number x x x 
NO. nnnnn * FILE IS X>txxxxxx xxxxxxxx = file identification 

RIGRT0009 PARTITION SIZE EXCEEDED None x 

RIGRT0010 1 P FORMS AUGNMENT None x x 

RGRT0011 RECORD SEQ !ERROR ~f FILE IS xxxxxxxx =file identification x x x 
xxxxxxxx 

RGRT0012 MATCHING RECORD SEQ ERROR* xxxxxxxx = file identification x x x 
FILE IS xxxxxxxx 

RGRT0013 UNIDENTIFIED RECORD* FILE xxxxxxxx = file identification x x x 
IS xxxxxxxx 

RGR.T0014 INVALID NUMBER AT LINE nnnnn nnnnn =line number x x x 

RGRT0015 CHANNEL NOT DEFINED ON LINE xxxxxxxx =file identification x x 
COUNTER * FILE IS xxxxxxxx 

RGRT0016 BINARY CONVERSION OVERFLOW nnnnn = line number x x 
AT LINE nnnnn 

RGRT0017 TABLE/ARRAY BINARY OVERFLOW, nnnnn = table/array number; x x· 
TI A NO. nnnnn * FILE IS xxxxxxxx = file identification 
xxxxxxxx 

RGRT0018 SPECIAL FILE 1/0 ERROR nnn nnn = error code x x 

RGRT0019 EOF INDICATOI~ MISSING ON READ xxxxxxxx =file identification x x 
OR CHAIN OPERATION * FILE IS 
xxxxxxxx 
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~RX/SYSTEM 3/MODEL 20 COMPARATIVE ANALYSIS 

The following table presents an analysis o:f the RPG fea.tures 
supported by Memorex as compared to IBM's System/3 and Model 20 
support. 

Support 
MRX Sy~stem_L3.. Mod 2_Q_ 

.Peature Yes No Yes No Yes No 
I"---

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 x x x 

Demand files x x x 

Display files x x x 

Dual-feed printer x x x 

Fetch overflow x x x 

Input chaining x x x 

Lookahead x x x 

MFCM x x x 

M.FCU x x x 

Multiple printing of first line x x x 

READ calculations x x x 

S:ign forcing x x x 

Speclal field names PAGE1,PAG.E2, x x x 
PAGE3 

Special field name *PLACE x x x 

-



Feature 

SQRT calculations 

Stacker select 

Sterling currency 

Suppression of 1P ski 
ch.8.nnel 1 

Tapes 

Translation table 

.P to 

halt Unprintable character 

Variable-length recor ds 

XFOOT operations 

MRX 
Yes No 

x 

x 

x 

x 

x 

x 
I 

x 

x 

x 
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Support 
SystemL3 Mod 20 
Yes No Yes No 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

x x 
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APPENDIX Io INDFJCED FILES 

STRUCTURE 

Indexed files are divided ir1to two portions: the data. portion, 
and the index portion. 

DATA POHTI ON 

'l'he datc":l portion of an indexed file is composed of blocks o:f 
fixed-length data records which are scattered on the stora.P"e 
device. Each of these data records contains a uniaue record key 
which serves to identify the particular record. The lenrth of 
this key and the record position in which the key field bepins 
are specified in columns 29-30 (length of key field entry) and 
35-38 (starting location of key field entry) of the RPG II J?ile 
Description Specifications Sheet. 

INDEX I>ORTION 

The index portion of an indexed file contains a copy of each data 
record's key. The keys are arranged in sequence. F.ach record's 
key is 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 findinr- da.ta 
records in the data portion of the file. Every record in the da.ta 
portion of an indexed file is identified in the index portion of 
that file by such control informa.tion. (See Appendix J, "Index 
rortion of Indexed File," for a more detailed explanation of the 
index portion's structure.) 

INDEX BiiCJCKS 

\~'hen an indexed file is created, the fu ta t1anapement fa.cili ty of 
the Memorex Operating System writes the index control information 
on, disc in llocks; these blocks of information are referred to as 
index blocks. The size of index blocks can varv from file to file 
(see "Index Block Sizes" in this appendix)'": It is poverned. by 
such factors a.s record key lengths and the number of records in 
the data portion of the file. 
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INDEX BUFFERS 

PAGE '") 
~-

To find the location of a specific data record, the index portion 
of the indexed file must be searched for the block containinp thE~ 
right · key and address. Searching the index :portion involves 
reading index information from disc :into main storap.:e for 
analysis by the futa Management facility. A buffer ·must b~ 
defined to hold the :index information; this buffer is re.ferred to 
as an index buffer. The index informatio:n 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 addresso:f 
the r~cord is then extracted from the key to determine ·th•e 
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. 

SEQUENTIAL ACCESS 

'11
0 access a data record in an indexed file sequentially, Data 

Managemen~ merely reads the index sequentially. The keys are 
already 1n sequential order. After accessing the first record, 
Data Management uses the address associa.ted with the next key to 
obtain the next record. :rrom the block number and record number 
which form the address, Data Management can calculate the storar·e 
location where the data. resides. It reads in the da.ta block, then 
readies the record f'or processinp:. 
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RANDOM ACC&SS 

Random access of an indexed file requires searchin~. The search 
·beeins with the high-level directory* in the index portion of the 
file. Because the high-level directory is accessed so freouently, 
it is often advantageous to have it in memory all the while the 
file is 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 II user makes a hir:h-level 
directory size entry in columns 47-52 of' the File Description 
Specifications Sheet, he is specifyinP: that the hif".h-level 
directory is to stay in memory. The entry is valid only for 
random rrocessir1g of indexed files. 

INDEX BLOCK SIZES 

When a. user j,s planning the creation of indexed files, he must 
decide whether he wants to process the hip,h-level directory in a. 
main storage buffer. This option speeds up random processinr, but 
requires extra syace for the buffer. Once the user has made this 
decision, he must calculate the index block size; this he Crin 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 BIJOCK SIZE 

ENery indexed file has a minimum index block size which depends 
on key size arld file size. The user may utilize any index block 
size larp;er than the minimum if he has storage srnce for a 1arp-er 
index block; the larger the index block, the better retrieva.l 
becomes on random processing. If the user goes below the minimum 
index block size, the possibility exists that he may not be able 
to create the file size as planned. 

* The high-level directory l.lSed in RPG II is referred to as the 
"directory-directory0 in the D3. ta ManagE;ment Extended, COOOii, 
and Control Language Extended Reference Manuals. 
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OPI'IMUM INDEX BLOCK SIZE 

If the user chooses to process the file randomly with the 
hirh-level directory in a main storage buffer, a wel1 defined 
optimum index block size J1lcr:i,y be used which minimizes storar•e 
spc:'1.ce for the index buffer and hir,h-level directory buffer. Whe:n 
using the ortimum block size, however, he must be careful at file 
creation time not to exceed the file maximum number of records 
from which he calculated the keys per block. This restriction is 
f'urther explained under "Index Buffer Size" in this appendix. 

CALCULATING INDEX fil,OCK SIZE BY TABLE 

Once the user has determined his mode of rrocessinf", he may 
calculate the index block size by means of the tables on the 
followinr: pa,ci:es. In both tables I-1 (for minimum index block 
size) and I-3 (for optimum index block size), the lar.f"'er of 'the 
two values in the file size is the detE~rmininp 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 
conlT uted that exceed one track in number of bytes; since thi.s 
size is more than the system limit of 7~~94 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 m:Ln1mum number of keys per 
index block. The following procedure may be used to calculate the 
minimum block size using Table I-1 in c011junction with Table I-~~: 

1. In Table I-1, locate the number of records in the file and 
the key size. For example, if the nrunber of records is 20,000 
and the key s:ize is 10, the minimllln keys per index block is 
24. 

2. Enter the keys :per block in the Control Languap,e define 
(//DEF) statement, alonf"'. with the key size. 

3. Calculate the correspondinp minimum index block size from 
Table I-2, using the minimum block s:ize formula. With minimum 
keys JJer index block of 24 and a key size of 10, for example, 
the minimum index block size would be 384 bytes. 

4. Enter the minimum index block size in the source prorram (see 
"Index Buffer Size:rr in this appendix). 



R ecords in File 

,000 

1 - 10,000 

01 - 15,000 

1 - 5 

5,00 

10,0 

15,0 

20,0 

25,0 

30,0 

35,0 

40,0 

45,0 

50,0 

60,0 

70,0 

80,0 

90,0 

100, 

125, 

150, 

175, 

200, 

250, 

300, 

350, 

400, 

450, 

500, 

600, 

700, 

800, 

900, 

01 - 20,000 

01 - 25,000 

01 - 30,000 

01 - 35,000 

()1 - 40,000 

01 - 45,000 

()1 - 50,000 

01 - 60,000 

01 - 70,000 

01 - 80,000 

01 - 90,000 

01 - 100,000 

001 - 125,000 

001 - 150,000 

001 - 175,000 

001 ~ 200 ,000 

001 - 250,000 

001 - 300,000 

001 - 350,000 

001 - 400 ,000 

001 - 450 ,000 

001. - 500,000 

001 - 600 ,000 

001 - 700 ,000 

001 - 800 ,000 

001 - 900 ,000 

001 - 1 ,000 ,000 

2 

13 

16 

19 

20 

22 

23 

25 

26 

27 

28 

29 

31 

32 

34-

35 

37 

40 

42 

44 

47 

50 

52 

55 

57 

59 

63 

66 

69 

72 

74 
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Key Size in Bytes 
11 16 21 26 36 51 
to to to to to to 

3 4 5 6 7 8 9 10 15 20 25 35 50 100 

14 14 14 15 15 15 15 15 16 16 16 16 17 17 

17 18 18 18 19 19 19 19 20 20 20 21 21 21 

20 20 21 21 21 22 22 22 23 23 23 23 24 24 

21 22 23 23 23 24 24 24 25 25 26 26 26 26 

23 24 24 25 25 25 26 26 27 27 27 28 28 28 

24 25 26 26 27 27 27 28 28 29 29 29 30 30 

26 27 27 28 28 28 29 29 30 30 31 31 31 32 

:27 28 28 29 29 30 30 30 31 32 32 32 33 33 

:28 29 30 30 31 31 31 31 32 33 33 34 34 34 

29 30 31 31 32 32 32 33 34 34 34 35 35 36 

31 32 32 33 34 34 34 35 36 36 37 37 37 38 

:32 34 34 35 35 36 36 36 37 38 38 39 39 40 

:34 35 36 36 37 37 38 38 39 40 40 41 41 42 

35 36 37 38 38 39 39 40 41 41 42 42 43 43 

36 37 38 39 40 40 41 41 42 43 43 44 44 45 

39 40 41 42 43 43 44 44 45 46 47 47 48 48 

41 43 44 45 45 46 46 47 48 49 49 50 51 51 

44 45 46 47 48 48 49 49 50 51 52 53 53 54 

46 47 48 49 50 50 51 51 53 54 54 55 56 56 

49 51 52 53 54 54 55 55 57 58 58 59 60 61 

e;2 54 55 56 57 58 58 59 61 61 62 63 64 64 

55 57 58 59 60 61 62 62 64 65 65 66 67 68 

fi7 59 61 62 63 63 64 65 67 68 68 69 70 71 

60 62 63 64 65 66 67 67 69 70 71 72 73 74 

62 64 65 67 68 68 69 70 72 73 74 74 75 76 

66 68 69 71 72 73 73 74 76 77 78 79 80 81 

69 71 73 74 75 76 77 78 80 81 82 83 84 85 

72 74 76 78 79 80 81 81 84 85 86 87 88 89 

75 77 79 81 82 83 84 85 87 88 89 91 91 93 

78 80 82 84 85 86 87 88 90 92 93 94 95 96 

Table I-1. Minimum Keys Per Block. 
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I (10) (OKB) (KS+4) I 
Optimum block size = 10 + 

9 
· 

OKB = Optimum keys/block 

KS = Key size 

Minimum block size • 10 + I (lOI (MK~ (KS+4I ) 

MKB = MinimL1m keys/block 

KS = Key size 

NOTE: 11 • Round up if result not whole integer. 

Table I-2. Optimum or Minimum Index Block Size. 

IAHGER THAN MINIMUM INDEX BLOCK SIZE 

PAGE 6 

An index block size that 
calculated usinp; the steps 
index block size; however, 
greater than or equal to 
selected. 

is la.r~er than the minimum may be 
shown for calculating the minimum 
the keys per block fipure must te 

the minimum keys per block number 

OPTIMUM INDEX BLOCK SIZE 

The optimum index block size can be calculated with the followiup.: 
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 is 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, along with the key size. 

3. Calculate the correspondin~ optimum index block size from 
Table I-2, usinp. the optimum block size ~ormula. With optimum 
keys per index block of 30 and a key size of 10, for exam-ple, 
the optimum index block size would te 477 bytes. 

4. Enter the optimum index block size in the source prorrram. 



Rec ords in File 

00 

- 10,000 

1 - 5,0 

5,001 

10,00 

15,00 

20,001 

25,001 

30,001 

35,001 

40,001 

45,001 

50,001 

60,001 

70,001 

80,001 

90,001 

100,00 

125,00 

150,00 

175,00 

200,00 

250,00 

300,00 

350,00 

400,00 

450,00 

500,00 

600,00 

700,00 

800,00 

900,00 

'I - 15,000 

~ - 20,000 

- 25,000 

- 30,000 

- 35,000 

-40,000 

- 45,000 

- 50,000 

-60,000 

- 10;000 

-80,000 

- 90,000 

- 100,000 

1 - 125,000 

1 - 150,000 

1 - 175,000 

1 - 200,000 

1 - 250,000 

1 - 300,000 

1 - 350,000 

1 - 400,000 

1 - 450,000 

1 - 500,000 

1 - 600,000 

1 - 700,000 

1 -800,000 

1 - 900,000 

1 - 1 ,000 ,000 

2 

16 

20 

23 

26 

28 

29 

31 

32 

34 

35 

37 

39 

40 

42 

44 

47 

50 

52 

55 

59 

63 

66 

69 

72 

74 

79 

83 

87 

90 

93 
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!Key Size in Bytes 

11 16 21 26 36 51 
to to to to to to 

3 4 5 6 7 8 9 10 15 20 25 35 50 100 

17 18 18 18 19 19 19 19 20 20 20 21 21 21 

21 22 23 23 23 24 24 24 25 25 25 26 26 26 

24 25 26 26 27 27 27 27 28 29 29 29 30 30 

27 28 28 29 29 29 30 30 31 32 32 32 33 33 

29 30 31 31 32 32 32 33 34 34 34 35 35 36 

31 32 32 33 34 34 34 35 36 36 37 37 37 38 

32 33 34 35 35 36 36 37 37 38 38 39 39 40 
~ 

34 35 36 36 37 37 38 38 39 40 40 41 41 42 

35 36 37 38 38 39 39 40 41 41 42 42 43 43 

31) 37 38 39 40 40 41 41 42 43 43 44 44 45 

39 40 41 42 42 43 43 43 45 45 46 46 47 48 

4'1 42 43 44 44 45 45 46 47 48 48 49 49 50 

42 44 45 46 46 47 47 48 49 50 50 51 52 52 

44 45 47 47 48 49 49 50 51 52 52 53 54 54 

4E> 47 48 49 50 50 51 51 53 54 54 55 56 56 

49 51 52 53 54 54 55 55 57 58 58 59 60 61 

52 54 55 56 57 58 58 59 61 61 62 63 64 64 

55 57 58 59 60 61 61 62 64 65 65 66 67 68 

57 59 61 62 63 63 64 65 67 68 68 69 70 71 

62 64 65 67 68 68 69 70 72 73 74 74 75 76 

at; 68 69 71 72 73 73 74 76 77 78 79 80 81 

6~1 71 73 74 75 76 77 78 80 81 82 83 84 85 

r• "'· 74 76 78 79 80 81 81 84 85 86 87 88 89 

75 77 79 81 82 83 84 85 87 88 89 91 91 93 

78 80 82 84 85 86 87 88 90 92 93 94 95 96 

82 84 87 89 90 91 92 93 96 97 98 100 1"01 102 

87 90 92 94 95 96 97 98 101 102 103 105 106 107 

91 94 96 98 99 100 102 102 105 107 108 110 111 112 

94 97 100 102 103 105 106 106 110 111 112 114 115 116 

98 101 103 105 107 108 109 110 113 115 116 118 120 121 

Table I-3. Optimum Keys Per Block. 
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INDEX BUFFER SIZE 

khen the keys per block and key size are entered. in the Control 
Lan{".Uar:e define statement and the correspondinp minimum or 
optimum index block size hB.s been calculated from Table I-2, the 
index block size is then entered in the RPG II source pro~ram via 
the index buffer size specification of the file definition ca.rd 
(columns 60-65 of the File tescri-ption S-pecifi.ca.tions Sheet). 

HIGH-LEVEL DIRECTORY SIZE 

If the user has e1ected to calculate the optimum keys rer index 
tlock and optimum index block size, he then uses Table I-4 to 
calculate the number of bytes for the ma:in stora.ge buffer for the 
high-level directory entries, and enters the resultinf" fiPure in 
columns 47-52 of the file definition card (hiph-level directory 
size entry). Vsinp.: an optimum index block size of 4TI bytes, a 
key size of 10, and a file size of 20,000, for exBm!'le, the 
number of bytes required for the buffer for the hif"h-level 
directory would be 250. 

f9(0BS·10)] 
Usage =L--10- = US 

Number ke·ys/primary index block =[K~!4] = NKP 

. [ us J Number kE1ys/d1rectory block = KS+
2 

= NKD 

Total number keys represented/ 
directory block = (NKP) (NKD) = NKRD 

Number entries in =1~1= NKDD 
High-level directory block NKRD 

Number of bytes required for 
buffer for high-level directory = 10 + (KS+2) (NKDD) 
entries 

NOTE: I l= Round up if result not whole integer. 

[ ]= Round down if result not whole integer. 

Table I-4. 
Bytes Required in Buffer for Hirh-IJE~vel Directory En tries 
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The user must be careful at .file creation time not to exceed the 
f'ile maximum number of records from which he calcula tea the kevs 
per index block when usinp~ the optimum block size. If this were 
to occur, the main storage buffer would not be lar~e enourh to 
hold the high-level directory entries for random processinp, and 
the excess would be written over the user program. When an index 
block size other than the optimum is chosen, and the main storape 
buffer is used to process the high-level directory entries, the 
1mffer size should be the size of the index block. The system 
checks f'or overflow of this value at file creation time. 

CAIJCULATING INDEX BLOCK SIZE BY FORMULA 

If the user wishes to calculate the keys per index block with a 
file maximum number of records different from those P"iven in 
Tables I-1 and I-3, he may use the following alporithms, alonr­
with Table I-5, to compute minimum and optimum keys ner index 
block. The constants Ko and Km, taken from Table I-5, ~re based 
on key size. 

Optimum (OKB) ={'\f* l 
Minimum (MKB) =('Zfi l 

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 2.1776 53 .5967 1.1934 

4 .9877 ~.9753 54 .5959 1.1918 

5 .9184 11.8367 55 .5952 1.1904 

6 .8681 1.7361 56 .5945 1.1890 

7 .8299 1.6598 57 .5939 1.1878 

8 .8000 ~.6000 58 .5932 1.1864 

9 .7759 L5518 59 .5926 1.1852 

10 .7562 11.5124 60 .5920. 1.1840 

11 .7396 11.4792 61 .5914 1.1828 

12 .7256 11.4512 62 .5908 1.1816 

13 .7136 11.4272 63 .5903 1.1806 

14 .7031 1!.4062 64 .5897 1.1794 

15 .6940 11.3880 65 .5892 1.1784 

16 .6859 11.3718 66 .5887 1.1774 

17 .6787 11.3574 67 .5882 1.1764 

18 .6722 1i.3444 68 .5878 1.1756 

19 .6664 ~.3328 69 .5873 1.1746 

20 .6612 11.3224 70 .5868 1.1736 

21 .6564 11.3128 71 .5864 1.1728 

22 .6520 1.3040 72 .5860 1.1720 

23 .6480 11.2960 73 .5856 1.1712 

24 .6443 ~.2886 74 .5852 1.1704 

25 .6409 1.2818 75 .5848 1.1696 

26 .6378 1 .2756 76 .5844 1.1688 

27 .6348 ·.2696 77 .5840 1.1680 

28 .6321 l.2642 78 .5837 1.1674 

29 .6296 1:.2592 79 .5833 1.1666 

30 .6272 1.2544 80 .5830 1.1660 

31 .6249 .2498 81 .5827 1.1654 

32 .6228 .2456 82 .5823 1.1646 

33 .6209 .2418 83 .5820 1.1640 

34 .6190 .2380 84 .5817 1.1634 

35 .6172 .2344 85 .5814 1.1628 

36 .6156 .. 2312 86 .5811 1.1622 

37 .6140 .2280 87 .5808 1.1616 

38 .6125 .2250 88 .5805 1.1610 

39 .6111 •.2222 89 .5802 1.1604 

40 .6097 •.2194 90 .5800 1.1600 

41 .6084 .2168 91 .5797 1.1594 

42 .6072 .2144 92 .5794 1.1588 

43 .6060 i.2120 93 .5792 1.1584 

44 .6049 .. 2098 94 .5789 1.1578 

45 .6038 .2076 95 .5787 1.1574 

46 .6028 i.2056 96 .5785 1.1570 

47 .6018 !.2036 97 .5782 1.1564 

lJ 
.6009 

9 .6000 

0 .5991 

1 .5983 
~-

1.2018 98 .5780 1.1560 

.2000 99 .5778 1.1556 

.1982 100 .5776 1.1552 

1.1966 

'l'~; l:;le I-5. Com~. tan ts for /\l terna te Alrori thm 
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APPENDIX J. INDEX PORTION OF INDEXED FILE 

E'ir;ure J-1 shows the layout of an indexed file's index -portio.n 
and the relationship of each block to the other ye.rts o.f the 
index portion. 

Block 1 

2 

Block n 
n+1 

Information Block 
t--· 

Primary Index Blocks 

Available Space 

High-Level Directory Block 

Directory Index Blocks 

Available Space 

Figure J-1. Index Portion of an Indexed File 

Each of the individual bl°ocks shown in the diaF'ram is discussed 
in the succeeding pa.ragraphs of this appendix. 
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JN.FORMATION BLOCK 

The information block o:f an indexed .file's index portion sur.rlies 
the addresses of the last blocks of the da.ta and index uortion:s 
of the file that were written. This enables the futa Manaf"ement 
facility to make further additions to the file. Fif"Ure cT-2 shows 
the f'ie1ds contained in the information block. 

Byte 0 Gammon Stored Data Becord Header 

2 

4 Pass Boundary Index Track Boundarv Index 

6 
Bloc!~ Address of Last Spattered Block Written 

8 

10 Primary Index Thread Block Address 

12 Block Address of High-Level Dire,ctory 

14 Block Address of the Last Directory lnde>t Block 

16 Directory Index Thread Block Address 

18 Common Stored Data Space Header 

20 
( 1-3 bytes length) J ___ ,.. 

Figure J-2. Information Block 
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f.!IGH-LEVEL DIRECTORY BLOCK 

:E'igure J-3 shows the layout of the high-level directory block. A 
directory index ~block address is associated with each key value. 

Byt11t 0 
Record Header 

2 

4 Pr·evious Block Link 

6 Next Block Link 

8 Count of Values in Block 
I------

10 Key Value 1 
(1-100 Character EBCDIC) 

~~ ~ 
Key 1 

I----

m Pointer to Directory Index Block 

m+2 

i::~ Key Value 2 ~~ 
Key 2 

n Pointor to Directory Index Block 

n+2 

t 
~~ 

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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1'Ih1 CTOflY INl:EX BLOCK 

r 1 n·ure J-4 illustrates the layout of the directory index block. 
1 nd key value has an associated primary index block addrem:~. 

Byte 0 

2 

4 

6 

8 

10 

m 

m+2 

n+2 

Record Header 

t-

Previous Block Link 
t-· . 

Next Block Link 
f-· 

Count of Values in Block 

Key Value 1 

~~ (1-100 Character EBCDIC) ~ 

Pci1inter to Primary Index Block 

Key Value 2 

:::=: :;~ 

Pciiinter to Primary Index Block 

""" ~~ 

t Space Header j 
and 

Available Space ·-

Key 1 

~:av 2 

rirure J-4 .. Directory Index Block 
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IEIL.ARY INDEX BIDCK 

i.· i.f11Jre J-5 shows the layout of the primary index blnck. I-· 
tlock-record address is associated with each key value. 

Byte 0 Record Header 

2 

4 Previous Block Unk 

6 Next Block Link 

8 Count of Vailues in Block 

10 Key Value 1 
(1-100 Character EBCDIC) 

Key 1 

m Logical Blo1ck Number 

m+2 I Record Number 

m+4 

Key Value 2 

Key 2 

n logical Bloc:k Number 

111+2 J Record Number 

111+4 

Space Header 
and 

Availabli!J Space 

Fip:ure J-5. Primary Index Block 
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& ~ampersand, use jn edit word) 8-23 
* asterisk, use with cC>mments) 3-f:? 
* asterisk, use wj.th edit code) 8-18 
** !end recor.d, alternate collating sequence table) 
** look-ahead fields) 6-2,6-17 
** preceding record, tables and arrays) 4-5,4-6 
** separation records, tables and arrays) 4-13 
*Pl~ACE special word. 8-4,8-16 

(see also "field name, output"· "special words") 
conditioning *Pl1ACE fields 8-4,&-16 
end position in output recoz·d 8-4,8-16 
overlapping *PLACE fields 8-4 

/* (end-of-file delimiter) 4-5,4-6 
J /l?AA card F-2 . 
$ (fixed or floating dollar si~) 8-18 

ADD (add) operation code 7-4 
ADD entry E-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 indivi.dual file types) 
File Description entry 3-22 
indexed :file 3-·22, 7-26 
input files 8-9 
ou'tput files 8-·9 
update files 8-·9 
valid add records 3-22 

addresses, track ?>-19 
ADDROUT files 3-4 
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2-7 

(see also urecord address flles"; "relative record number") 
File .Descriptior.t entries 

fj.le organization (c9l. 32) 3-14 
length of key £ield {cols. 29-30) 3-13 
mode of processing (col. 28) 3-12 
processing ;,_14 
r~cor<1 address type (col. 31.) 3-14 
special device support 3-19 
standard devj_ ce assignment 3-18 
substj.tute device assignment 3-1f>,3-19 
summary chart 3-~13 

adjusting results entry 7-39 
AY.rER en try 

with skip entry 8-11 
with space entry s-~12 

alignment of printE~r forms 2-9 
allocation of computer storage 2-3 
al..location of file space on disc D-1 



alphabetic characters (definition) C-1 
alphanumeric 

~~~ci~;~i(~erfuiii~~J C-1 
fields 2-6 

collating sequence 2-5 
literals 7-2 
match fields 6-28 
moving alphanumeric fields (MOVE) 7-7 
zero alphanumeric fields 6-34 

table or array items 4-4,4-15 
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altering the program cycle for I/O during calculations 7-2:3 
alternate collating sequence 

(see also "collating sequence") 
ALTSEQ 2-6 
change record c:ards 2-6 
characters affected 6-21 
coding sheet ~~-5 
compare operations 7-10 
control card entry 2-5 
control fields t):-8 
defining an alternate collating sequence 2-6 
end record 2-r7 
example 2-7 
input record format 8-1 
match f ieldif:> 6-28 
table 2-5 

alternating arrays (see "arrays") 
alternating forma·t (see "relatea tables and arrays"; "arrays"; 

"tables") 
ALTERNATE TABLE OR ARRAY entry 4-1e 
ALTSEQ (see alter:nate collating sequence) 
amount of' 9torage needed for decimal representation 6-5 
ampersand t&), use in edit word 8-23 
analysis stage (see "RPG II system description") 
AN and OR lines 

(see also 11 AND and OR lines") 
calculation sheet entries 7-32 
control level entry 7-31 
record code characters 6-20 

AND and OR lines . 
(see also "record identification codes"; "OR relationsh:ir") 
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-B 
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AND relationship 
Calculation sheet (indica.to:rs) 7-32 
Input sheet (record codes) &-20 
Output sheet (output indica:tors) 8-8 

INDEX 

arithmetic operations 7-3 
(see al.so "operation codes"; .. ·operations") 
decimal positions in arithn11etic operations 7-3 
factor 1 and .factor 2 7-3 
length of field~ 7-3 
list (see "operation codes") 
using three fields 7-3 

arithmetic over:flow 2-13 
arrangement of cards in source c1eck 1-6 
ar.ray files 3-4 
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(see al.so "table files") 
extension code 3-16 

arrays 
(see also "tables"; "related tables and arrays"; "item") 
adding entries to a short array 4-4 
adding items 4--8 
alpha.numeric entries 4-4 
alternating arrays 4-10 4-14 4-18 
alternating format 4-5,~14,4=15,4-16,4-18 
binary format 4-15,4-16 
building (see "loadi~") 
building via calculations (see "execution time arrayE:") 
changing 4-3,4--5,4-8 
compilation 4--5 
compile time >-4,4-3 14-6,4-16 
corresponding items +-14 
creating input :records 4-4 
crossf oot operation 7-6 
decimal format 4-15,4-16 
decimal positimlS 4-7,4-17 
decimal positions entry 4-16 
defining arrays (Extension :sheet) 4-10 
de.finition 4-1 
definitions of ·terms C-1 
dynamic arrays (see "execut:ion time arrays") 
editing 4-10 
edit words with arrays ·.8-17 
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 de~ignation entry 3-9 
files 3-4 
format 4-1,4-5,4-6,4-15,4-16 
formatting output (see "exc~eption output") 
full a!Tay (definition) 4-4 
~eneral discussion 4-1 
J.ndex field 7-20 
:indexing 4-2,4-7,4-10,6-26,7-20 
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arrays (continued) 
item 4-1 

format 4-1,4-4 
index 4--2 · 
searching for 4-?..i.. 1-20 

(see also 11LOKu~11 ) 
length of entry 4-4 
loading 4-5 

compilation time 4-3,4-5 
considerations 4-3 
execution t:ime 4-3,4-6 
from more than one record or file 4-13 
from one record 4-7 
placement il:i source deck 1-6 
pre-execution time 4-3,4-6,4--12 
via input o:r calculations (see "arrays, 

LOKUP (see 111IDKUP operation code'') 
maximum descriptions per ~oenim 4-1 
modifyine the ~contents 4=-8 

adding entr:ies to a short array 4-4 
name 4-2 

alphanumeric items 4-4,4-15 
alternating arrays 4-14 
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 
"from" filename entry 4-12 
in calculations 4-8,4-9 
length 4-2 
referencing on inp.it 6-26 
rules for 4-2,4-9 
size with calculations 4-8 
"t9" filename entry t13 
using array names ~ 
with field nSJne 7-20 

number of entries per array 4-15 
numeric entries 4-4,4-15,4-16 
output 4-9,4-·10 

formatting 4-13 
(see also "EXCPT operation") 

on. one record 4-10 
via Extensi.on sheet 4-9 
via Output sheet 4-9,4-10 

packed or 'binary format 4-6,4-15,4-16 
preceding recc>rd 4-5,4-6 
pre-execution ti1I1e 3-4,4-3t4-6,4-11 
recording aITay data (rules) 4--4 
referencing array names on input 6-~?6 
referencing ru~rays in calculatic>ns 4-3 
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arrays (continued) 
related arrays 4-10 

alternating format 4-5,4-14 
definition 4-4 
length of entry specification 4-15 
naming 4-14 

searching arrays (see uLOKUP 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 4-3 
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 

XFCXYT(see "XFOOT operation code") 
ascending seouence (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 

INDEX 

external indicators on File Description sheet 3-23 
field indicators on j_nput 6-32 
first ~e indicator on output P-13 
halt indicators on input &:-·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 6-15 

asterisk fill (asterisk protection) 8-5,8-18 
(see also "e it wordu) 
edited fields 8-5 
edi~ words 8-5,&-18 

asterisk used to introduce comments .3-8 
automatic 

page numbering 8-4 
skip to top of forms 8-3 

available lines for print 5-3 

BEl~ORE entry 
with skip entry 8-11 
with space entry 8-12 
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BEGINS entry 6-24 
J1£'G~R (begin subroutine) operation code 7-22 
binary field operations 7-11 
bin~ fields 

(see also upacked or binary field:s") 
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 arr~ys 4-16 
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binary relative retCord number 3-4 
(see also "relative record number11

'; "record address files") 
binary search 2-7 
bit 

6 

(see also "binary field operations"; "packed or binary f:ields") 
combinations 2·-e 
testing 7-11 

use of indicators 7-12 
BITOF (set bit of£) operation code 7-12 
BITON (set bit on) operation code 7-11 
blank a:f ter 

Output sheet entry &-19 
resetting fields to zeros or blanks 8-20 
used with field indicator 7-14 

BLANK AFTF.R entry 8-19 
blanking out fields 8-20 
block length 3-11 

computed by RPG II for disc files D-1 
disc recoras 3-11 
File Description entry 3-11 
legal sizes 3-·11 
relation to record length entry 3-11 
tape records 3-11 
unblocked record l~hs 3-11 

branching operations 7-16 
buf:f er size 3-21 
uytes (see 11packed or binary fields") 

CLS (see "Control Language Statements") 
C/Z/D (character/2;one/digit portion) 6-20,6-21 
calculating storage needed for a file D-·1 
calculation generator error messages G-28 
calculation speci.fications scan error messages G-20 
Calculation Specif"ications Sheet 7-·1 
calculations · 

detail t:\.me 7-·16, 7-32 
factors tFactor 1 and Factor 2) 7-34 
indicators in AND relationship 7-32 
kinds of specif'ic.ations 7-1 
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calcmlations (continued) 
operations 7-3 

(see also "operation codes"; "operations"; individual types 
of operations) 

conditioning 7-32 
controlling 7-32 
external 7-26 
internal 7-3 
order of speci:fication 7-·32 
speci:fication 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 sourc~e deck 1-6 
cards 

change cards 2-6 
device assignment '3-18,3-19,8-9 
packed decimal or binary format punching 8-21 
*PLACE specified for au-d output 8-20 
punched character structure 6-3,6-21 
source deck arrangement 1-6 
spread cards 6-2 
stacker selection on inp.it 6-22 
stacker selection. on outp.Jt 8-9 

carriage control t~e 
description 5-fr 
skip specification 2-13,8-12 

CARHIAGE CONTROL TYPE entry 2-12 
causing characters to be considered equal 2-6, 6-21 
CHAlN (chain) OJ?et'ation code 7-·25 

(see also "direct file load"; "random processing") 
difference from READ operation 7-25 
direct file loadj.ng 7-26 
file addition entry 3-22 
relative record number 7-26 
sign process specification 2-A 

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 3-18,3-19 

change record cards (alternate collating sequence) 2-6 
changing contents of' tables and arrays 4-3,4-5,4-8 
channel 

specifications ~>-5 
use 5-6 

CHANNEL .NO. entry 5-5 



character 
alphabetic (definition) C-1 
alphanumeric 

definition C-1 
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length _of it.em specification (Exter.tsion sheet) 4-15 
binary 6-6 
bit structure 6-4 
byte structure 6-4 
code translatic1n 2-10 
collating sequence (table) B-1 
computer representation 6-5 
EBCDIC representation 6-3,6-21,f~22 
equal characters 2-6,6-21 
input sheet entry 6-21 
insertion 8-23 
invaJ.id (printer or console) 6-~~2 
machine represE:mtation 6-3,6-5,6-22 
non-replaceablE! 8-23 
numeric 

definition C-1 
length of item specification (Exte11sion sheet) 4-15 
packed deci1nal :format 6-4 
packed decimal representation in the computer 6-5 
unpacked decimal f'ormat 6-3 

packed decimal format 6-4 
printable 6-2~~ 
punched 6-3 
record code 6--19 
replaceable 8--6t8-22 
special (definition) C-1 
structure 6-3 

(see also "collating s~uence11r; "packed or binary fie:lds") 
negative numbers 6=-4,6-=22 

translation for computer represer1tation 6-5 
tmpacked decimal format 6-3 

CHARAC'IER entry 6-21 
checking s~uence (see "sequence chE~cking") 
CLS (see "Control Language Statements") 
code 

edit code B-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 "1-9 
codes, operation (see "operation codes") 
coding instructio11s 

alternate collating sequence 2·-~5 
ca.lculation.<3 ·1-30 
.... on trol card ~2-1 
extension 4-1·1 
file description 3-6 
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coding instructions (continued) 
input 6-11 
line counter 5-2 
output 8-6 

coding sheets 

INDEX PAGE.. 

Alternate Collating Sequence and Translation Table 2-5 
Calculation Specifications Sheet 7-1 
Control Card S~cif:ications Sheet 2-1 
Extension Specifications Sheet 5-1 
File Description Specifications Sheet 3-1 
Input Specifications Sheet 6-1 
Line Counter Speciflcations Sheet 4-1 
Output-Format Specifications Sheet 8-1 
Pri.nt Chart Coding Sheet 1-14 

9 

col1ating sequence 
(see also "alternate collating sequence"; "character structure") 
alphanumeric fields 2-6 
changin~ normal sequence 2-5 
definition 2-5 
equal characters 2·-6 
normal order 2-5 
sequence checking ;2-5 
taole .B-1 

COI..LATING S.EQUENCE entry 2-5 
comments 

in columns 7-80 ~B 
in program identifi1cation field 3-23 
on Calculations sheiet 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 7-10 
compirative analysis (MRX/~ystem 3/Model 20) H-2 
compare and testing operations 7-10 
compiring fields ror A match 6-10 
compilation 

halts {see "halt indicator") 
of object program 1-3 
of source program 1-9 
tables and arraxs 4-5 

compilation stage lsee 11RPG II System Description") 
compile time tables and arrays 4-5 

{see also 11arrays11
;.

11 tables11
) 

format 4-6 
input record creation 4-4 
loadin~ 4-3,4-5 
specifications 4-10 



compiler 
design 1-9 
executive routine ·1-9 
phases 

code formatter 1-9 
code generation 1-9 
cross-reference 1-10 
syp.tax 1-9 
table overflow 1-9 

storage amount required 1--10 
structure 1--8 
translation of source program 1-4 
use of' control card 2-1 

computer storage allotment 2-3 
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conditioning files (File Descri~tion entry) 3-23 
conditions tested by resulting indicators {calculations) ~-10 
confi~ation of m;achine 1-10 
consecutive processing of file 3-13 
console 

(see also "DSPI,Y operation code") 
assignment 3-18,3--19 
CANCEL and END keys 7-24 
device entry (~'ile Description sheet) 3-17,3-18 
display operati.on code 7-24 

constant 
(see also "edit word"; "literal") 
de:finition 8-6 
examples 8-24 
move le:ft operation 7-7 
Output sheet B-21 
rules for form].ng 8-23 

CONSTANT entry 8-·21 
control break &-B,6-9 

(see also "control fields"; "control level") 
definition 6-B 
field record relation 6-31 
first cycle dif~erence 6--8 
general description 6-8 
unwanted 6-·9 

Control Card Specifications Sheet 2'-1 
control fields 6-·7 

(see also "control break"; "contr·ol level") 
assigning on it:tI?Ut 6-7 
control group 6-7 
definition 6-7 
general descriJ>tion 6-7 
numeric control fields 6-8 
OR relationship of' recoro types 6-25,8-9 
rules for usine~ 6-8 
split control ·j:ields 6-8 

co:ntrol group 6-7 
(see also "con1;rol fields"; "control level") 



Control Language Statements 
examples of compilation F-4 
linkage editor speci:fication:s F-3 
//PAR. card parameters F-2 
:requirements 

for compilation F-3 
general 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-Z'l 

control level indicator 6-9 
assigning indicators 6-9 
Calculation sheet 1-·13 
control fields 6-7 
exception 8-2 
eeneral information 6-9, 7-1~~ 
Input sheet 6-7,6-27 
normal uses 6-7 
Output sheet 8-14 

INDEX 

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 calculatior1s processing t-13,6-9 

controlling calculations and output 7-1, 7-29 
using field indicators (input) 6-32 
usi~ indicators in calculations 7-1,7-32 

conversion of fields 
during move operations 7-6 
numeric fields 6-6,6-23 
to binary or packed decimal output E-21 

corresponding table or array items 4-14 
CR (negative balance symbol; seE~ "edit words") 
creating a direct file (see "direct :file load") 
crossf oot (XFOOT) operation 7-6 
CROS&-RF~CE LIST entry 2-12 
cross-reference phase of compiler 1-10 
cycle 

altering the cycle for IJO during calculations 7-23 
detailed object program logic A-1 
general object progrant lo$ic 1-11 

first and last cycle differences 1-13 
C/Z/D (character/zor1e/digit portion) 6-20 
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data formats (see "'packed or binary field."; "character structure") 
DATA LITERAL entry 7-34 
date field (UDATE, UDAY, UMONTH, UYEAR) 8-5,B-17 
DEBUG CODE entry 2-·3 



DEBUG (debug) o~ration code . 7-28 
entries required 2-4,7-29 
format of' deb.tg records 

record 1 7-29 
record 2 7-29 

E;eneral information and s·pecific:ations 7-28 
decimal data format 

(see also "packed and binary .fields") 
pg.eked 6-4 
t.mpacked 6-3 

decimal places (see "decimal positi,ons") 
decimal point 

(see also "dee:imal ~itions") 
in specifications 6-24 
numeric control .fields 6-8 
numeric literais 7-2 

decimal positions 
(see also "decimal point") 
Calculation sheet entry 7-3f3 

relation te> field length entry 7-28 
discussion 4-· 17 
Extension sheE~t entry 4-16 
in arithmetic operations 7-3 
in page numbering 8-4 
Input sheet. eritry 6-24 
match fields 6-29 

decimal positions (continued) 
move operatioris 7-6 
move remainder operation (MVP.) 7-5 
numeric control .fields 6-8 
square root o~eration (SQRT) 7-·5 

DECIMAL POSITION .. ) entry 
Calculation sheet 7-38 
:EJctension shet~t 4-16 

INDEX 

lnJ;>Ut sheet 6-24 
de:finmg a field in calrulations (result field) 7-27 
defining an alternate collating sequence 2-6 
definitions of tE~rms C-1 
delimiter 

end-of-file (/*) 4-5,4-6 
in editing S-5 

demand file 3-4 
(see also "READ operation code'') 
external indi•~tors with 7-25 
.File Descr:ipt:ion sheet entry 3--9 
maximum number 3-4 
record identifying indicators w:ith 7-24 
with CHAIN operation code 7-25 
with READ ope:ration code 7-24 

descending sequence (see "sa].uence•tt) 
DESIGNATION entry 3-9 
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detail 
calculations tim1e 1-13, 7-16, 7-32 
operations time 1-11 
output record 8-2 

INDEX 

with control :level as outpJt 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 
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(see also "cards1
" • individual devices, individual files) 

assignment (tableJ 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 addine records 8-9 
standard devices 3-18 
substitute devioe assignment 3-18,3-19 

DEVICE entry 3-17 
dig~t 6-4 ' 

{see also "character .structure"; "PORTION entries") 
'binary format 6--6 
byte 6-4,6-5,6-6 
length of item entry (Extens:ion Sheet) 4-15 
packed decimal .format 6-4 
·packed decimal representation 6-5 
punch (see "character structure") 
structure 6-4 
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 3-2.'2 
disc 

assignment 3-18,3-9,8-9 
device entry 3- ·17 
output S-9 

disc file 
(see also "direct file••; "indexed file"; "sequential f11e.") 
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 "Jtrocessing methods") 
with CHAIN operat1on code 7--25 
with READ operation code 7-24 



display (DSPLY) operation 7-24 
\see also "display file"; 11console") 
CANCEL key 7-24 
END key 7-24 
entering data during prog,ram execution 7-24 

display file 3-2 
{see also "console") 
sequence entry (file description) 3-10 
special device support 3-19 
standard devicE~ assignment 3-18 
substitute devj.ce assignment 3-1P,3-19 

INDEX PAOF 14 

DIV (divide) operation code 7-5 
dollar sign (see nedit code"· "edit word 11 ; 11 noatinp dollar sign") 
domestic date format s-5,s-i7 
DSPLY (display) operation code 7-24 

(see also .,display file") 
dynamic array (seE~ "execution time array") 

edit code 8-5 
with array 8-"17 
with edit word 8-22 
effect on end position 8-20,8-Z~ 
f l.oating dollar sign 8-18,8-22 
inverted print 2-4 
leading zero suppression 8-5,8-.. 18,8-22 
Output sheet entry 8-17 
summary tables 8-17,8-19,B-8 
zero balances 8-18 

EDIT CODE en try B-17· 
edited fields 8-~5 
editor, linkage (see 11 linkage editor•• ) 
edit words a..;.6,B-21 

asterisk fill l3-5,8-18 
CR (negative b9.lance symbol) 8-~~3 
definition 8-:22 
dollar sign 8-18 
edit code used with 8-22 
editing considerations 8-5 
floating dollar sign S-18,8-22 
length 8-22 
non-replaceabl1e 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 position (see raend position in output record") 
ENDING POSITION entry 8-20 
END key (see "display (DSPLY) operation'') 
end of file 

(see also "multifile processing") 
delimiter (alternate collating sequence) 2-6 
external indicators 3-13 · 
File Description sheet entry 3-9 
force (FORCE) operation use 7-2'3 



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 "in.dicators") 

operating cycle 1-11 
processing 1-13 
total output operations 1-13 

end position in output record 8-4 
effect or edit code on 8-20,R-22 
in field names B-22 
on *PLACF lines 8-16,8-20 
Output sheet entry 8-20 

end record 
alternate collating sequence tabl.e 2-6 
file translation tables 2-10 
source program 2-5 

ENDS entry 6-24 
F.NDSR (end subrouttlle) operation code 7-22 
environment 

hardware 1-10 
operational H-1 
software H-1 
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eniGries (see individual entries and "coding instructions") 
entry (table or arrav) 

(see also "ta.bles1'; 111arrays") 
leneth of' entry (Extension sheet) 4-4 
number of entriE~s per record (Extension sheet) 4-14 
number of entries per table or array (Extension sheet) 4-15 

error messages 
format C-1 
operator responses to nin-tirne messages H-1 
overlay 2 header card scan G-3 
overlay 3 file description scan G-5 
overlay 4 file E~xtension scan G-10 
overlay 6 input specifications scan G-14 
overlay 7 calculatio:n specifications scan G-19 
overlay 8 output specifications scan G-22 
overlay 11 file extension/line counter generation G-26 
overlay 13 calculation generator G-27 
overlay 14 output generator G-30 
overlay 15 code formatter G-31 
responses by operator H-1 
nm-time H-1 

European Convention date format 8-5,P-17 
examples of coding 

alphanumeric and numeric li·terals 7-2 
alternate collating seouence 2-7 
constant information S-24 
look-ahead fields 6-18 
match fieJds &-9 



examples of codint~ (continued) 
record types with identic.al fields 6--26 
report line-to--channel number relation 5-6 
spread cards 6-19 

exception (F.XCPT) operation 1-23 
exception output 7-23,8-2 
exception records &-2 

(see also "F.JCCl?T operatior1 code") 
EXCPT (exception) operation code 7-·23 

overflow printing with F.XCPT 3--15,P-2 
execute subroutine (EXSR) operation 7-22 
execution 

INDEX PAOF 

entering data during 7-24 
object program 1-11 
stage of object program (see "RPC: II 0ystem description") 
storage required to execute 2-3 

execution time array 
building via ec"llculations 4-9,4-·10 
defir: i tion 4-~s 
Extension sheet 4-10 
f'orrnat 4-6 
loading 4-3,4--6 
sequence 4--17 
specifications 4-10 

executive routine (see "comriler executive routine") 
r;XIT operation 7--27 
EXSR (execute subroutine) opE~ration code 7-22 
F..XTENSION CODF entry 3-16 
Extension Specifications Sheet 4-1 
external characters (file translation) 2-10 
external indicators (U1-U8) 

(see also "ind:icators") 
as field record relation indicators 6-30,7-15 
as outJ?ut indicators 8-14 
assigrung on F:ile Description sheet 3-22 
general information 7-15 
with demand files 7-25 

external linkage operations 7-26, F-1 
external subroutine linkage Fi-1 

Factor 1 
arithmetic operations 7-3 
debup operatirnn. 7-28 
move operations 7-6 
subroutine operations 7-21 

FAC1'0R 1 entry 7·-34 
Factor 2 

arithmetic operations 7-3 
debug operation 7-28 
GOTO operation 7-17 
move operation:s 7-6 
sign process specification 2-8 
TAG operation 7-17 

}
1AC'TOR 2 en try 7·-34 

16 



fetching the overflow routine 
general inf'ormat:ion 8-3 
Output sheet entry 8-10 

field 
alphanumeric 2-16 
binary 6-6 
control 6-7 
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 7-37 
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 

INDFJC 

assign~ on Input sheet 6-·32 
controlling calculations and outp.it 7-1,7-32 

FIJ~ INDICATORS entry 6-32 
field length 

(see also "length") 
com~e operations "7-10 
key field 3-5 
relation to decimal positions 7-28 

FIFLD LOCATION entry {Input sheet) 6-23 
field name 6-7 

control fields 6-8 
cross-reference list:ing 2-·12 
definition 6-7 
Input sheet entry 6-25 
length 6-7 
match fields 6--28 
OR relationship 6-25 
Output sheet enitry 8-15 
PAGE, PAGE1, PAGE2 s:pecial words 6-7,6-26,8-16 
*PLACE special word 8-16 
s~cial word en-tries 8-16 
split control field 6-9 
table name used as 4-10 
used as index 7-20 
valid RPG II fi~eld name (definition) 6-25 
with edit words 8-22 

FIELD NAME entry 
Calculations sheet 7-34 
Input sheet 6-25 
Output sheet 8-15 

f'].eld record relation 6-30, 7-14 
FIELD RECORD RELATION INDIC.ATOR entry 6-29 
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:file 
(see also "end·-of-.file11

; ''File Df'..scription St>eci:ficatiorts 
Sheet"; trmultifile processing"; ana individual file types) 

ADDROUT 3-4 
allocation of space .D-1 
array 3-4 
chained 3-3 3--13 
definition ~·J 
demand 3-4 
designations ~5-3 
direct (see "direct file") 
disc (see "indHx:ed files"; "relative files"; "disc files;") 
display 3-2 
indexed (see "indexed file") 
input 3-2 
organization ~S-5,3-13 
output 3-2 
primary 3-3 
record address 3-4 
relative 3-5,;5-13 
secondary 3-3 1, 3-13 
sequential (seE~ "sequential file''') 
SPECIAL E-2 
table or array 3-4 
types 3-2.z.3-8 
update 3-~ 

.file addition 3-~~ 
(see also "adding records to filE~s") 
File Descripticm sheet entry 3-22 
relation to file type entry 6-1~> 

FILE ADDITION entry 3-22 
.file and record type identification entries 6-13 
:file condition :>o-23 

(see also "extE~rnal indicators") 
File .Description sheet entry 3-23 

FILE CONDITION ent;ry 3-23 
File Description Specifications Shee~t 3-·1 
f'ile description scan error messages G-5 
file designation 3-3 
.file extension sa:111 error messages G-10 
file extension/lirLe counter generatj.on ettor messages G-26 
.FILE FORMAT entry 3-10 
.filename 

cross-referencE! listing 2-12 
"from" filename~ (Extensior1 sheet) 4-"J2 
Input sheet entry 6-13 
length 3-7 
Line Counter sheet entry 5-3 



INDEX 

:filename (cont"d) 
Output sheet entry 8-7 
pre-execution tiim.e table and array filenames 3-P 
"to" filename (EKtension sheet) 4-1~· 
valid RPG II :filjename (definition) 3-7 

FILENAME entcy 
File Description sheet 3-7 
Input sheet 6-13 
Line Counter shejet 5-3 
Output sheet 8-7 

:file organization 3-5 3-13 
FILE ORGANIZATION ENTRY 3-14 
file processing (see "processinp 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 
speci.fications 2-10 

FILE TRANSLATION entry 2-10 
.file types 3-2 . 

(see also "file") 
.first page ( 1P) indicato:r 

(see also "1P indicator"; "i.t.tdicatvrs, fL·.t>t page") 
assignment on Output sheet 8-14 
:forms positioni~ 2-9 
general information 7-16 
restriction with reco:rd types 8-14 
summary tables B-2,B-3 

:fixed-length format ~11 
:floating dollar sign 

in edited fieldS 8-5 
with edit code 8-22 

1.lowchart, RPG II program logic 
detailed A-1 
gen~ral 1-2 

FORCE tforce) operation code 7--23 
comparison with READ ope.ration code 7-24 

.f onnat 
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alternating (see "related tables and arrays"; "arrays"; "tables") 
date field 8-5 
error message G--1 
save area with EXIT operation 7-27 
stored data 3-11 

.formatting edit words 8-22 
FORM LENGTH (FL) OR CHANNEL NO. entry 5-4 
FORMS POSITIONING eutry 2-9 
:form type (see "typE~ of form") 
"FROM" FILENAME entry 4--12 
full table or array 

definition 4-4 
number o:f entries per table or array 
(Extension sheet) 4-·15 

function of RPG II 1-1 



IND~ 

general object program logic 1-11 
generation of objE~ct program (see "c!ompilation") 
glossary (definition of terms) C-1 
GOTO {go to) operation code 7-16 

(see also "TAG") 
use with subroutines in calculations 7-16 

group operatior1s (see "total operations") 

HALF-ADJUST entr¥ 7-36 
halt indicators {H0-H9) 

(see also "ind:lcators") 
assigning on Input sheet 6-17 
Calculation sh«~t uses 

operation i11dicators 7-33 
resulting indicators 7-39 

field indicator (Input sheet) 6-·32 
field record rE~lation 6-29 
general description 7-14 
output sheet use 8-13 
record identifying indicator &-·17 
summary tables E-2, B-3 

header card (Control Card) 2-1 
spread cards 6-2 

header card scan error messages G-:5 
he.a.ding (H) output records 8-2 
HIGH-LEVEL DIRECTORY SIZE entry 3-22 
housekeeping tasks 1-11 
HO-H9 (see "halt :indicators"; "indicators") 

identification 
of programs (see "program identification entries") 
of' record types 6-19 

IGNORE ARITHMETIC OVERFI.DW 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 3-5 
INDFX BUFFER SIZE entry 3-21 
indexed file 

addition of records 3-22,7-26 
ADDROUT processing 3-14 
contents 3-5 
file addition entry 3-22 
general inf'ormation 3-5 
key 3-5,3-13 
key field starting location 3-16 
loading 3-5 
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ir1dexed file ( corit 'd) 
processing 3-13,3-14,7-25 
random processing 3-19 
searching 7-20 
track addresses 3-19 

INDICATOR entry 
calculation she~t 7-33 
Output sheet 8-14 

indicator cross-reference list 2-12 
ir1dicators 

INDFJC PAGF 21 

(see also "DEBUG operation code"; individual indicators) 
blank condition &:-33 
Calculation sheet 

AND relationship of indi.cators 7-32 
control leveJ. (cols. 7-8) 7-31 
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 
summary 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-o.f'-jo b (LR) 

(see also "1.ast 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 
summary tables B-2,B-3 
total output operations 1-13 

external (U1-U8) 
assi~in~ on File Description sheet 3-23 
ca.J.culat1on sheet entry 7-25 
conditioning indicators. 7-15 
field indica.tor 6-32, 7-·14 
field record relation 6-30,7-15 
general description 7-15 
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 



indicators (continued) 
general description 6-32 
<Altput sheet uses 8-14 
summary tables B-2,B-3 

INDEX 

turned on or· o:ff be:fore GOTO 7-17 
.field record re,lation 6-29, 7-14 
.file conditioning (U1-U8) (see "external indicators") 
File Description sheet 

file conditioning 3-23 
overflow indicators 3-15 

:first 1?8€e (1P) 
assigning ori Output sheet B-·13 
field indicator 6-32,7-16 
operation. in.di ca.tor 7-16, 7-34 
Output sheet use 8-14 
restriction with output fields: 8-14 
summary tabl.es B-2,B-3 

general description 7-14 
halt (HO-H9) 

assigning or.t Input sheet 6-151 ,6-29,6-32 
Calculation sheet use 7-33, 7-·39 
controlling error conditions 6-33 
detail output operations 7-1 ~> 
field indicator 6-32 
field record relation 6-30,6-·31 
general desc:ription 7-14 
operation irtdicator 7-33 
Output sheet. use 8-14 
summary tables B-2,B-3 

Input sheet 
control levE~l 6-27 
field indicator 6-32 
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' field record relation 6-29 
record indicator 6-15 
summary tables B-2,B-3 

last record (sue ,.indicator, end-·of-job"; "last record 
indicato1·") 

level zero (ID) 
assigning on Calculation sheet 7-31 
operatiort i11dtcator 7-33 
Output sheet use 8-14 
summary tables B-2,B-3 

matching record (MR) 
(see also ":mul tifile processir1g"; umatch 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 7-17 



indicators (contirtued) 
minus condition 6-33 
numeric 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 (OA-OG,OV) 
(see also "overflow ind]. ca.tor") 
assigning on File Descrl.ption sheet 3-15 
Calculation sheet entries 7-33,7-39 
conditioning 7-15 
fetching the overflow routine 8-3,8-10 
field indicator 6-32, 7-·14 
general information e-2 

INDEX 

Line Counter specifications 5-4 
operation indicator 7-14,7-34 
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) 

u.Ssigning on Input sheet 6-15 
field indicator 6-32 
field record relation 6-29 
Input sheet.use 7-14 
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 
Output sheet use 8-14 
summary tables B-2,B-3 
use with CHAIN operation code 7-25,7-39 
use with GOTO operation code 7-17 
use with IDKUP operation code 7-18,7-39 
use with READ operation code 7-24 7-39 
use with TESTB operation code 7-12,7-39 

setting (SETON; SETOF) 7-13 
summary tables .B-2,.B-3 
with GOTO operation 7-17 
with RPG II label (RLABL) operation 7-27 
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 RLABJ"' 7-27 
input file 3-2 

conditioning 3-~23 
end-of-file code 3-9 
file condition e1~tcy 3-23 
look-ahead field:5 6-2 
match fields 6-28 
sequence entry 

File Description sheet 3-10 
Extension she4et 4-17 

special device support 3-19 
standard device assig1_1ment 3-18 
substitute device assignment 3-18,3-19 
"to" filename entry 4-13 

INDEX 

input operations in object progra.i:n 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 
in.serting new records (see "adding records to a file") 
integer digits in arithmetic operatioJns 7-3 
internal character (file translation) 2-10 
INVERTED PRINT entr,y 2-4 
~nverted 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") 
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K (1,024 bytes of main storage) 1-10,2-3 
key 3-5 

(see also "indexed files"· "record address files"; "record key") 
random processiTI€ by 3-12,3-13 
sequential processi~ by (indexed file) 3-13,7-25 

keyboard (see "console") 
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 sheE~t use 7-25 
Output sheet usE~ 8-14 
record identifying indicator (Input sheet) 6-15 
summary tables E-2,B-3 
with tables and arrays 4-9 



INDEX 

leading zero suppression (see "zero suppression") 
length of 

aITay name 4-2 
block (see "b1ock length") 
date :field s-·17 
edit word 8-22 
:field 

arithmetic operations 7-3 
compare operations 7-10 

field name 0-7 
filename 3-7 
form (number of lines per :page) 5-4 
item 4-15 
key field (File Description cols. 29-30) 3-13 
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numeric literals 7-2 
record address field (File Description cols. 29-30) 3-13 
record (File Description cols. 24-27) 3-11 
result field (Calculations cols• 49-51) 7-3F 
table 7-19 

LENGTH OF BLOCK entry 3-11 
L.ENCTH OF ITEM entry 4-15 
LENGTH OF KEY FIELD OR RECORD ADDRF.SS FIELD entry 3-13 
LENGTH OF RECORD entry 3-11 

(see also "record length") 
level, control (see "control level") 
level zero indicator (see 11 indicator, level zero") 
library, object ;2-3 
limits processinp 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 
l..i.ne number 

coding lines 2-2 
lines available entry 5-3 
number of lines per i:age 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 

1.ine, overflow 8-3 
LINES AVAILABLE OR LINE NO. entry 5-3 
line-to-channel number relation 5-6 
linkage 

normal 7-27, Fr-1 
of special files E-2 

linkage editor 
CLS s~ecifications F-3 
description 1-10 



list of messages by overlay number G-1 
literal (Calculations sheet) 6-2 

(see also "constant") 
examples 6-2 
L:>pecifying bit.s 7-11 
used as index for arrays 7-20 

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 obje!ct prog,ram 

detailed A-1 
general 1-11 

LOKUP (lookup) operation code 7-18 
assignin~ indicat.ors 7-18 
referencing found table items 4-9,7-20 

INDEX PAGF 26 

resulting indi.cators with 7-18 
searchine started at a partl.cular array item 4-8, 7-20 
with an array 4-·2 ,4-8, 7-20 
with one table 4-2,4-9,E-16,7-19 
with two tables 4-9,6-1€,7-19 

look-ahead 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 "LOKUP") 7-1E 
LR (last record) indicator 

(see also "last record indicator"; "end-of-job indicator") 
Calculation sheet use 7-32,7-33,7--39 
Output sheet use 8-13 
r~cord identifying indicator (Input sheet) 6-16 
summary tables B-2,B-3 . 
total output operations 1-13, 7-1:3 

LO (level zero) ind:icator 
(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 

L1-L9 (control level) indi<'.'2.tors 
(see also "control level indicators"; "indicators, contro:L level") 
as field record relation 6-29 
assig,ning on Input sheet 6-9,6-27 
Calculation sheet use 7-13 
Output sheet use 8-13 
record identifying indicator 6-16 
resulting indicators (Calculations sheet) 7-39 
summary table.«5 B-2 ,B-3 



machine 
code 2-11,6-3 
configuration ·1-10 
requirements 1--10 

INDEX PAGF 27 

machine langu~e program 1-3 
main storage (memory) 

amount required for decimal representation in the computer 6-5 
storage needed to execute (Control Ca.rd entry) 2-3 

ma·tch fields 6-10 
(see also "mult:lfile processing'') 
assigning (rules) 6-28 
end-of-file code 3-9 
example 6-29 
fiela record relation 6-30 
Input sheet entry 6-27 

used :for multi.file processing 6-10 
used for sequence checkinp 6-27 

sequence checkir1e, 3--10, 6-27 
sequence entry (.file description) 3-10 

MATCH FIELDS entry 6-27 
matchinr level identifier (M1-M9) 6-11 
matching record indicator (MR) 6-11 

(see also "indicators") 
as field record relation 6--31 
assigriine match fields 6-28 
Calculations sheet entry 7 ... 33, 7-39 
detail calculations 1-13 
Output sheet entry 8-13 
when turned on t):..10,6-11 

matching records 6-10 
(see also "·match fields"; "matching record ind ica.tor"; 

"end of file") 
end-o.f-file code 3-·10 

Metnorex devices 3-· 18,3-19 
memory required for packed decimal representation 6-5 
method (mode) of processing (file Description entrY) 3-12 
MIIl1ZO (move nigh to high zone) operation code 7-9 
MIU .. ZO (move high to low zone) operation code 7-9 
MINUS entry &:33 
minus sign (see "sign") 
MLHZO (move low to high zone) operation code 7-10 
MLLZO (move low to low zone) operation code 7-9 
mode o.f operation (see "compiler, design") 
mode of processing 3-12 

(see also 11processing mode") 
modifying contents of tables arid arrays 4-8 
module, load 1-10 
MOVEL (move left) operation code 7-7 

summary table !~6 
MOVE (move) operatj~on code 7-7 

summary table B-6 
move operations 7-·6 

sign process specification 2-8 
move remainder (MVR) operation 7-5 



INDEX 

move zone operations 7-9 
MR (mat.ehinf'. record indicator) 

(see also "indicators"; umatching 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 recorc indicator") 
end-of-file code 3-9 
file designation entry 3-9 
general discuss.ion 6-10 
match fields E~10 

assigning ma.tch fields (rules) 6-27 
Input sheet entry 6-27 

selection of records (input) 6-10 
with ]l)RCE operation 7-23 

MULT (mulliply) operation code 7-5 
summary table B-6 

multiply (MULT) ope:ration code 7-5 
MVR (move remainde!r J operation code 7-5 

(see also "DIV operation codeu) 
M1-M9 entry (match fields) 6-27 

N (not) (see "Nill entries"; "NOT ON entry") 
name 

array (Extension sheet entry) 4-·2 
field 6-7 

Calculation sheet entry 7-34 
Input sheet entry 6-25 
Output sheet entry 8-15 

:program (see 11 program i dent if i cation en try" ) 
result field 7-38 
subroutine 7-;n 
table (.Extension sheet en try) 4-·2 
table or array name entry 21-14 
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uega ti ve balance (CR) (see 11 edit word" ) 
ne~tive numbers 6-22 

(see also "packed or binary field"; "character structure~'') 
formation in punched card 6-22 
packed decimal format 6-4 
packed decimal representation in the computer 6-5 
unpacked decimal format 6-3 

non-standard la1e1s 3-21 
no overflow processing 8-2 
normal collating sequence 2-5 
NOT entries 6--20 
NOT ON entries 

Calculation shieet 7-33 
Output sheet B-13 

NUMBER entry 6-14 
numbering lines on coding sheets 2·-2 



numbering report pages (PAGE special word) 
Input sheet Emtry ~26 
Output sheet e~ntry 8-16 
restarting nurnbering sequence 6-27 

number (Input sht:10t col. 17) 6-14 
number, negat.tve (see "negative number") 
number 

INDFJC 

of entries per record (Extension sheet) 4-14 
of' entries per table or a1Tay (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 ITFMS ON EACH RECORD entcy 'l-14 
numeric characters (see "character") 
rtumeric field 

conversion 6-·3,6-~~6, 7-6 
date fields 8-5 
format 6-3 

binary 6-6 
packed deci .. mal 6-4 
unpacked decimal 6-3 

length (see "length") 
literals 7-2 
match fields 6-28 
moving 7-6 
OR 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 

rmmeric indicators 7-14 
numeric literals 7-2 

Calculation sheet uses 7-·2 
example 7-2 
inverted print s~ecifica.tl.ons 2-4 
maximum length 7-2 

riumeric table or array 4-15 
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OA-00, OV (overflow indicators) 
(see also "overflow"; "overf'low indicators"; "indicator, overflow' 
assigning on Ji'ile Description sheet 3-15 
Calculation sheet use 7-33,7-39 
Output sheet use 8-13 
when turned orl 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 phase of compiler 1-9 
description 1-i1 
disposition from object library 2-3 
execution 1-11 



INDEX 

object program (continued) 
eeneration (see "com}lilation11

) 

identification (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 (sE~ "compiler design") 
operation 

arithmetic 7-3 
Calculation shE~t entry 7-35 
detail 1-11 
summary tables F-6 
with individual array items 4-8 

operational environment H-1 
operation codes 7-3 

(see also "operation"; individua1 operation codes) 
.arithmetic 7-~5 

ADD (add) 7-4 
DIV (div:lde) 7-5 
MULT (multiply) 7-5 
MVR (rr.ove remainder) ·7-5 
SQRT . (square root) 7-5 
SUB (subtract) 7-4 
XFOOT ~crossfoot) 7-f: 
Z-ADD zero and add) 7-4 
Z-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 

branchine operations 7-16 
GOTO {go to) 7-16 
TAG {tag) 7-17 

compare and testing operations 7-10 
COMP (compare) 7-10 
TESTZ (test zone) 7-11 

debug operation 7-28 
DEBUG (del:ug) 7-28 

external linkage operations 7--26 
EXIT 7-'21' 
RLABL ·1-Zl 
ULABL 7-2P 

lookup operation 7-18 
LOKUP (lookup) 7-18 

move operations 7-6 
MOVE (move) 7-7 
MOVF.L (movE' left) 1-rl 

PAGF 30 



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 
MLLZO move low to low zone) 7-9 

INDEX 

programmed cont:ro1 of input and output 7-23 
CHAIN !chain) 7-25 
DSPLY disp1ay) 7-24 
FJCCPT exception) 7-23 
FORCE force) 7-23 
READ (read) 7-24 

setting indicators 7-13 
SETOF (set off) 7-13 
SETON {set on) 7-13 

subroutine operations 7-21 
BEGSR {begin subroutine) 7-22 
ENDSR (end subroutine) 1-22 
EXSR (execute subroutine) 7-22 

summary table :B-6 
OPERATION entry 1-35 
OPERATION INDICATORS entries 7-32 
operator responses to error concitions H-1 
OPTION entry 6-15 
option (Input sheet col. 18) 6-15 
OH entry B-8 
OR 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 8-1 
detail 8-2 
exception 8-2 
heading 8-2 
table and array 4-9 
total 1-13 

output device (see "device") 



INDEX 

outplt fields 
entering field::> on specificationi:; sheet 8-15 
field name entry S-i5 
repeatj.ng (*PLACE) 8-16 

output file 
conditioning ~5-23 
definition 3-;? 
extension code 3-16 
file condition ent~ 3-23 
sequence en1;ry (:file description) .3-10 
special device support 3-19 
standard devicE~ assignment 3-18 
.substitute devJlce assignment 3-118,3-19 
table or array 4-9 
"to" filename untry 4-13 

Output-Format Specifications Sheet 8-1 
output ~enerator E~rror messages G-~>0 
output indicators (Output sheet entry) 8-13 

AND and OR linE~s 8-8 
restarting pagf~ numbering 8-16 
total output 01~eration 1--13 

OUTPUT INDICATORS entrie.s 8--13 
output specific-..at:lons scan en-or messages G-22 
overflow 

arithmetic 2-·13 
assigning overflow line 8-3 
.automatic 5-5 
fetching 8-3,B-10 
general considE~rations 3-·15,5-4 
normal process:Lne 8-3 
printer file 8-9 
printing (with EXCPT operation) 3-15 
routine 8-3 
spacing and skipping 3-15,5-5,8-·3 
steps done af't~~r overflow 5-4 
use 5-4 
with SETON and SETOF 3-15 

overflow indicator 
(see also 11 overflow" ) · 
assigning on F:ile Description shE?et 3-15 
Calculation sheet use 7-:53,7-39 
general description 7-14 
in spacing s-·10 
Output sheet use 3-15.iS-2,8-10 
summary tables B-2,B-.:> 
when turned on 5-4,7-17 
with FJCCPT operation code 3-15,B-2 
with GOTO 7-17 
with SETON and SETOF 3-15 

overflow line 
channel assignment 5-6 
description · 5--4 

OVERFLOW LINE ( OL) OR CHANNEL NO. ei1try 5-5 
OVERFLOW LINE NO. OR LINE NO., entry 5-4 
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overlay error mes..<>ages (see uerror 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 J~ELD entry 8-21 

Extension sheet 4-'16 
Input sheet 6-23 
Output sheet 8-21 
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packed or binary j~ields 
(see also "fields"; "binary format"; "packed decimal forEat"; 

"un~cked decimal format") 
Extension sheet entry 4-16 
Input sheet entry 6-23 
Output sheet e11try 8-21 

page count in farms positioning 2-9 
page field (see "PAG.E NUMBER entry"; "special words") 
PAGE NUMBER entry 

Calculations sheet 7-30 
Control Card sheet 2-2 
Extension sheet 4-·11 
File Description sheet 3-6 
Input sheet 6--11 
Line Counter sheet 5-2 
Output sheet B-6 

page numbering 8-4 
restarting for output 6-27,8-16 
specifications sheets 2-2 

PAGE, PAGE1, PAGF2 8-4,8-16 
(see also ''page numberinr."; "special words") 
field names on Input sheet 6-26 

parameters 
CLS //PAR card F-2 
SPECIAL file E-2 

phases of the compiler 1-9 
*PLACE special word (see "*" on t•irst page of' index) 
PLUS entry 6-32 
PORTION entries 6-21 
POSITION entries 6-20 
positioning print~..r forms 2-9 
positive number 6-22 

formation in punched card 6-22 
packed decimaJ. format 6-4 
pa.eked decimal representation in the computer 6-5 
tmpacked decimal :format 6--4 .. 

pre-execution time tables and arrays 
definition 3-i~,4-3 · 
:format 4-6 
"f'rorn'' filenamE~ entry 4-12 
..Loa.ding 4-3 ,4--6 
sequence 4-17 
specifications 4-10 



INDEX 

primary file 
(see also "mult.ifile processing"; "match :fields") 
conditioning ~i-3 
end-of-file code 3-9 
file condition entry 3-23 
file designation entry 3-3 
processing 3-1i2,3-131 6-10 
special device suppor~ 3-19 
standard devicE~ assignment 3-18 
substitute devj_ce assignment 3--18,3-19 

printable charactE~s 6-22 
print chart coding .form 1-14 
printer · 

(see also uc.an .. iage control tapeH; "console") 
assignment 3-18,3-19 
block length D-1 
device names ?r-17 
~file (see "prirtt file"; "output file") 
:f orm.s alignment 2-9 

print file 
(see also "output file") 
extension code 3-16 
line counter specifications 5-·1 
page numbering E-4 
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print lines, numbE~r on I_age or form 5-1, 5-3 
processing methods 3-13 

(see also individual file types; indjvidual processir.p methods) 
consecutive 3--12,3-13,7-25 
direct file load 3-12,7-26 
multi:file (see "multifile processing") 
output records 8-2 
overflow 8-3 
random by ADDROUT file 3-13 
random by key 3-13 
random by relative record number 3-13 
sequential by lcey 3-13, 7-25 
sequentia1 within limits 3-13, 7--25 

PROCESSING MODE entry 3-12 
program 

compilation (see "compiler") 
cycle (see "RPG II System description opera.ting cycle") 
indicators (summary tables) B-2,,B-3 
logic (see "program logic") 
name (see "program identification entry") 
object {see ''olbject program") 
source (see "source program") 

PROGRAM IDENTIFICATION entry 
calculation sh~~et 7-41 
Control Card sheet 2-14 
Extension sheet 4-18 
File Description sheet 3--23 
Input sheet 6--34 
Line Counter sheet 5-7 
Output sheet B-24 



program logic 
tsee also "RPG II System description") 
detailed A-1 
general 1-11 

programmed control of input and output 7-23 
punch 

(see also "device") 
assignment 3-18,3-19 

punching on cards 6-3,6-21,8-~~1 

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") 
a.ss ignmen t 3-1E~,3-19 

INDEX 

device assignment 3-18,3-19 . 
record addition to files (see 11raddinp 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 Descriptio~ col. 39) 3-16 
EXtension sheet entries 4-12,4-13 
file condition entry 3-23 
"from" filename entry 4-12 
processing 3-13 
record address field 3-13 
record address type (File DE:lSCription 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 3-14 
record code 6-19 
RECORD CODE CHARACTERS entry 6-19 
record description entries a-·1 

definition 8-1 
record identifying indicators 6-2 

(see also "indicators") 
AND and OR lines 6-25 
assiglJing on Input sheet 6--15 
used for field record relations 6-29 

·rec9rd indicator 6-1 
tsee also "indicators"; "match fields") 
general discussion 6-16 

RECORD INDICATOR er1try 6-15 
record key 3-5,3-113 
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record length 3-11 
(see also "lenll,th") 
variable-leng'l!n records 3-11 

record relation (see "field record relation") 
record selection (input) 

in mul tifile pro,cessing 6-10 
with FORCE opera.tion 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 
1natch fields 6-·28 
OR relationship 6-25,8-9 
output records 8-2~8-8 
processing 6-2,6-1~ 
sequence checking 6-13 

reference tables El-1 
referencing 

array items via calculations 4-f 
arrays 4-2,4-8 
table items via calculations 7-20 
tables 4-9 

register usage with EXIT 7-27 
related tables and arra1,s . 4-10,4-14 

(see also "tables"; 'arrays"; 
relating report lir1es to channel nulr'bers 5-5 
relative files 

definition 3-5 
file addition entry 3-22 
loading 3-14 
processing 3-1~5,3-~4 

relative record number 

INDFaX 

(see also "CHAIN operation code"; "relative files") 
bin~ 3-4 
definition 3-5 
random processillg by 3-13 
with direct files 7-26 

remainder (see "MVH operation code") 
repeating 

operations (see "GOTO and TA0 11
) 

output fields (*PLACE) 8-4 
output lines (exception output) 8-2 

replaceable characters 8-6 
general discussion 8-22 

report dates 8--5 
eeneration 1-1~3 
line-to-channel number relation ~)-5 

resetting fields to blanks or zeros 8-20 
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rE~sul t field 
arithmetic operations 7-3 
debug operation 7-28 
move operations 7-6 
sign process specification 2-8 
UDATE, UMONTH, UDAY, UYEAR use· 7-27 
using table or array name 4-8,7-20 

RE~SULT FIELD entry 7-37 
RESULT FIELD LENGTH entry 7-38 
resulting indicators 

Calculation sheet entr~ 7-39 
general discussion 7-39 
with CHAIN 7-25,7-39 
with LOKUP 7-15~7-39 
with READ 7-24,-t-39 
with TESTB 7-t2, 7-39 

INDEX 

RESULTING INDICATORS entry 7-39 
RLABL operation ~-27 
rounding numbers in result :field (half-adjustin17') 7-39 
RPG II label (RLARL) operation code 7-27 
RPG II System description 

analysis stage 
coding speci:fications sheets 1-5 
definition ·1-3 
organizing job requirements 1-5 
punchii:ig the so~ce n;rogram deck 1-6 
steps in processing now 

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 pro?~am compilati()n 1-9 
steps in processing flow 

defini tio11 of st~ 1-3 
detailed description 1-9 
illustration ·1-2 

time requirement 1-10 
def'inition 1-1 
execution stage 
definition 1-3 
object pro~am 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 1-2 
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RPG II System descrtption (continued) 
operating cycle 

alteration fo:r I/O 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 "LOKUP operation code") 
single table searching 7-19 
with two tables tnvolved 7-19 

INDEX 

search word (see "LOKUP operation code~") 
secondary file 

(see also "multifile processing"; "match fields") 
conditioning 3-~~3 
e:nd-o:f-file code 3-9 
:file condition er1try 3-23 
file designation entry 3-3 
process inp 3-· 12 ,, 3-13, 6-10 
special device support 3-19 
standard device assignment 3-18 
substitute device:~ assignment 3-18,,3-19 

selection of records on input 6-10 
(see also "multifile processing") 

sequence 
(see also "seque11ce checking") 
ass ippini: numbers 6-14 
collating (see "collating sequence'') 
error 6-15 
Extension sheet entry 4-17 
File Description sheet entry 3-10 
Input sheet entry 6-13 
record type 6-14 
source sequence checking 2-13 

sequence checki?ll~ 
collating sequence 2-5 
compare operatio11s 7-10 
control card entry 2-13 
.File Description sheet entry 3-10 
i.nput records 6--13 
liOKUP operation 7-19 
using match fields (M1-M9) 6-28 

s~quenced group 6-·14 
SEQUENCE entry 

E'xtension sheet 4-17 
~ile Description sheet 3-10 
Input sheet 6-1:~ 
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sequential file 
addin~ records 3-22,7-26 
definition 3-6 
File Description chart 3-1:3 
loading 3-14 
processing 3-1'.3,3-14, 7-25 

sequential processing 
by key 3-13,7-25 
within limits 3-13,7-25 

SETOF {set off) operation code 7-13 
SETON (set on) operation code 7-13 
setting indicators 7-13 
short table· or array 4-4 
sigp 

binary format 6-6 
forcing 2-8 
in edited fields · 8-5,8-23 
min us 8-5, 8-23 
move left operation 7-7 
move operation 7-7 

·negative fields 8-5 
numeric field 6-3,8-15 
numeric literals 7-2 
packed decimal format 6-4 
sign process specification 2-9 
unpacked decimal format 6-3 
valid signs 2-B 

SIGN PROCESS entry 2-8 
size 

high-level directory 3-22 
index buffer ~S-21 

SKIP entry 8-12 
skipping calculations using GO~ro 7-16 
skipping operations 

{see "branching operations") 
skip specification 

automatic skipping to top of £orms B-3 
carriage control tape 2-14,S-10 
Output sheet entry 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 ~~-6 
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source program (cont:Lnued) 
error correction 1-10 
size 1-10 

SOURCE SEQUENCE CHECK entry 2-13 
SPACE entry 8-10 
spacing 

automatic 2-1:3 
line counter spec:ifications 5-1 
line spacing 8-10 

special characters definition C-1 
in edited fields 8-5 

SPECIAL (device entry) 3-19 
special device suppo:rt 3-18 
special file 3-20 
special file linkage E-2 
special file paramet,er list Fr-:2 
special words 

(see also individual words) 
Input sheet use 6-26 
Output sheet use 8-16 
PAGE, PACE1, P.AGE2 8-16 
*l:>LACE 8-16 
UDATF, UDAY, UMONTH, UYEAR E-17 

specifications 
Calculation 7-30 
Control Card 2-1 
Extension 4-11 
File Description 3-6 
general description and ordering of 1-5 
Input 6-11 
Line Counter 5-2 
n .t~ut-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-·30 

spread cards 6-2 
example 6-19 
specification 6--18 
trailer records 6-2 

SQRT (square root) operation code 7-:1 
negative square root halt 7-6 

SR (see "subroutines") 
STACKER/OVERFLOW entry 8-9 
standard device assj~!mment (table) 3-·1F 
standard form length (printer) 5-4 

device entry 3-17 
standard system linkage E-1 
storage allocation 2-3,D-1 
STORACF NREDED TO FJCECUTE entry 2-3 
stored-data format 3-11 
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structure of characters 6-3 
(see also "collating sequencen; "character") 

SUB (subtract) operation code 7-4 
subroutine linkage :E-1 
subroutine 012erations 7--21 
subroutines in calculations 7-21,7-32 

control level entry (SR) 7-31 
EXIT with subroutines 7-27 
GOTO with subroutines 7-22 
operation codes 1-22 
RLABL .with subroutines 7-27 
ULABL with subroutines 7-28 

sununa.ry tables 
collating sequence B-1 
disc file record retrieval mE~thods 3-13 
edit code functions 8-19 
edit codes B-8 
E~<lit code table from Output sheet 8-17 
indicator specifi.cations B-2 
inverted print 2-4 
standard device assignment 3-18 
substitute device assignment 3-19 
valid indicators B-2 
valid operation codes B-6 

INDEX 

substitute device assignment 3-·18 
suppressing leading zero (see "2.ero suppression") 
SUPPRESS SKIP TO CHANNEL 1 entry 2-12 
syntax phase of COJ!l'Piler 1-9 
system linkage E-1 

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 

~rABI£ LOOKUP entry 2-7 
TABI.£ OR ARRAY NAME entry 4-14 
tables 
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(see also "arrays"· "LOKUP operation"; "related tables and 
arrays"; "item"j 

adding entries to a short table 4-4 
adding items to a table or array 4-E' 
alphanumeric entries 4-4 
alternating £ormat 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 positioru:J 4-7,4-17 
defining tables (Extension sheet) 4-10 



ta'bles (continued) 
definition 4-·1 
definitions o:f:' terms C-1 
editing 4-·10 
end of table 4-5,4-10 
entry 4-4,4-~) 
Extension specifications 4-10 
file designation entry 3-9 
format 4-~I 4--5 
full table (defi~ition) 4-4 
1;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 operatio11 code") 
length of entry 4-4 
length of table 7-19 
loading 4-5 

compilatim1 time 4-3~,4-5 
considerations 4-3 
placement :in source deck 1-6 
pre-execut:ion time 4-3,4-6,4-12 

LOKUP (see "LOKUP operation cod~~") 
maximum descriptions per progra1n 4-1 
modifying the contents 4-8 

adding ent:ries to a short talble 4-4 
name 4-2 

alternati~~ tables 4-14 
as field name 4-10 
as operand 4-2 
as result field 4-8 
~tension sheet 4-14 
File Description sheet 3-7 
rules for 4-2 

number of entries per ta'ble 4-15 
numeric entries 4-4 
output 4-9,4-10 

l'ormatting (see "EXCPT operation") 
on one record 4-10 
via .Ext 1ension 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 
recordine tab~e data (rules~ 4-4 
ref~rencing tables 4-9 

tsee also "LOKUP operation") 
via calculations 4-8 

related tables 4-4 
alternating format 4-5,4-14 
definition 4-4 

INDEX 
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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 defir1ition 4-11 
short tables (definition) 4--4 
types 4-3 

compile time 4-3 
execution time 4-25 
full 4-4 
pre-execution time 4-3 
J.·elated 4-4 
short 4-4 

XFOOT (see "XFCXY.I' operation code") 
tables, re.ference (see "summary tables") 
TAG (tag) operation code 7-17 
tape device assignment 3-18,3-19 
TAPE LABELS entry 3-21 
TAPE REWIND ent.r.v 3-22 
TESTB (test bit) operation code 7-12 
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use of resulting indicators 7-12 
testing and compare operations 7-10 
tes1;ing fields {see "field indicators") 
·test!ne; result of' calculations (see "resulting indicators") 
TESTZ (test zone) operation code~ 7-11 
0 T0" FILENAME entry (Extension sheet) 4-13 
total 

c..alculations 7-16,7-32 
operations (calculations; output) 1-13,7-32 
output records ft-2 

control level indir..ator wj.th 7-32 
overflow during total outJut 8-2,8-3 

printing (control level on ir1put) 6-27 
accumulating totals 8-20 
after overflow 5-4,.5-5 
resetting fields tc> zeros 8-20 

time 1-13 
TR entry (see uspread 081 .. ds,.) 
track address 3-19 
'trailer records (see "spread cards") 
translation table coding sheet 2-5 
Type H/D/T/E 8-8 
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 



TYPE OF FORM entry (continued) 
Input sheet &-·12 
Line Counter sheet 5-3 
Output sheet 8-7 

type of record (see nrecord type") 
TYPF OF RECORD entry 8-7 
types of output records 8-2 

.UDATF. special. word 8-5 
inverted print :format 2-4 

UDAY special word 8-5 
ULABL operation cod.es 7-28 
UMO.NTH SJ!ecial word 8-5 
United Kingdom date fornat 8-5,8-17 
un~cked decimal format 6-3 
unsigned numeric l:i terals 7-2 
update file 3-2 

(see also "mult.ifile processin~") 
conditioning 3-23 
look-ahead fields 6-2 
match fields 6-28 
special device support 3-19 
standard device assignment 3-18 
substitute device assignment 3-1'n,3-19 
"to" filename e:ntry 4-13 
variable-lenpth records 3-11 
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user's label (ULABL) OJ?eratio:n 7-2F' 
UYEAR special word B-? 
U1-U8 indicators (see "external indi.cators"; "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 7-4 
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 e:ntry 6-33 
zero suppression 

effect of inverted print 2-4 
leading zero suppression 8-5 
relation to edit word or edit code P-22 

zone 
(see also "character structure"; "PORTION entries") 
bits 6-4 



zone (continued) 
bytes 6-4 
character ~oup:ing 'Qy equal zone 6-21,6-22 
move operations 7-7 
move zone operations 7-9 
test zone operation 7-11 
unpacked decimal format 6-3,6-5 

zone punch 6-3· 

01·-99 indicators 

INDEX 

(see also "indicators~'; "numeric indicators") 
Calculation sheet uses 7-3~5, 7-39 
e:ffect o:f SETON and SETOF 7-13 
general description of use 6-16 
Input sheet uses 6-'16 

field indicators 6-32 
field record relation 6--29 
record identifyi~ inaiet:Ltor 6-1f 

Output sheet use 8-13 
1P (first page) indicator 

(see also "indicators"; "first pa~e indicator") 
as output indicator 8-13 
restriction with outp.;tt fields f-'-14 
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qualify your responses to the following questions, if you wish, or to comment on other aspects of 
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