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1.2

1.3.

1. INTRODUCTION

PURPOSE OF THIS MANUAL

This manual is a reference guide to the use of the UNIVAC 9200/9300 Report Program
Generator (RPG) specification forms. These forms are the tools for applying the cap-
abilities of the RPG program on the UNIVAC 9200/9300 Systems. Each specification
sheet is described, and the detailed entries are explained and illustrated to provide
the programmer with direct insight into the practical requirements of solving problems
with the RPG.

AUDIENCE FOR WHOM THIS MANUAL IS INTENDED

The manual is designed to be used by personnel with some knowledge of unit record
equipment principles and functions. Prior knowledge of computer programming, stored
programming concepts, and similar information is not assumed.

Personnel will be able to use the RPG to solve problems of at least the same com-
plexity as their experience with unit record equipment would permit.

SUMMARY OF MANUAL CONTENTS

Each RPG Specification form is treated separately in the following sections of the
manual after a brief explanation of the entries that are common to all forms. The
remainder of the manual is organized in the following manner:

Section Title

1 COMMON FIELDS FOR RPG SPECIFICATION FORMS
2 FILE DESCRIPTION FORM

3 INPUT FORMAT SPECIFICATIONS FORM

4 CALCULATION SPECIFICATIONS FORM

5 OUTPUT FORMAT SPECIFICATIONS FORM

6 FILE EXTENSION SPECIFICATIONS FORM
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Within each section the individual elements are described by means of a standard
format whose headings follow:
m Entry

Is an entry required, optional, or conditional on other factors?

B Purpose

A brief summary statement of the use and functions of the entry.

m Codes

Characters used to represent the specifications desired by the programmer.

a Rules
Requirements, constraints, and limitations for completing the entry.
¥ Examples

Illustrations using coding sheets and flow charts to represent practical applications
of RPG programs to specific problems.

In addition to the six major sections, the following appendices are included:

Appendix A RPG Programming Example
Appendix B Summary of Program Indicators
Appendix C Code Representation and Translation

Appendix D Sterling Notation

1.4. DESCRIPTION OF THE RPG

1.5.

The Report Program Generator is a program based on a series of RPG specification
forms that define the operating parameters of the system for a given processing
function. The RPG program as described on the forms is then keypunched into cards,
and the entire program is stored in the computer processing unit where it controls
the internal operation of the computer system to produce a report or any other spec-
ified output.

The programmer may also have the object program punched into cards during the
generating run. The punched object program can be used for future runs to eliminate
unnecessary regeneration of object code.

RPG OPERATION

Every record processed by the Report Program Generator goes through an identical
two-phase cycle of operation. One phase is referred to as detail time and the other
phase as total time. All operations specified on the Calculation Specifications and
Output Format Specifications forms pass through both phases.

Figure 1-1 shows one complete cycle of an RPG object program. The steps in

the following description are numbered to correspond with the operation numbers
appearing in Figure 1—1. A program cycle begins with step 1 and continues through
step 16. One complete cycle corresponds to the processing of one input record.
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Operation
An input card record is read into the system.

The object program uses the record identification code to identify the record
read in step 1 by scanning each record description on the Input Format
Specifications form. When the record is identified, the associated record in-
dicator is set.

The object program checks for control level breaks by using the control
level information provided in the record identified in step 2. All fields for
this record with a control level entry on the input form are checked for a
control break. Whenever a break is found, the program sets the associated
indicator and all lower control level indicators.

The program performs all calculations appropriate to the control level
breaks that have occurred. These calculations prepare for the printing and
punching of total information to be produced at every control break.

The total output records are produced on either punched cards or a printed
report.

The program tests the last record indicator. If this indicator is on, the pro-
gram ends.

If form overflow has occurred during the total output time of this program
cycle, then the OF (overflow) indicator is set.

The fields of the input record are moved to working storage. This is the
first time that the values of these fields become available for program pro-
cessing.

The detail time calculations appropriate to the input record become avail-
able for program processing.

Heading information is printed. The programmer controls this printing by
means of the OF, 1P, and other appropriate indicators. Headings are pro-
duced only at the top of a page.

Note: Execution of the RPG object program actually begins at step 10.
Thus, heading information may be printed on the first page by means
of the 1P indicator. Each detail output operation must be conditioned
by an indicator (which will be in the reset state when the object
program is initiated) so that no detail output is produced until an
input record has been read.

The output called for by the input record and by the detail time calculations
is produced.

If the OF indicator has been set, it is reset. This step, in conjunction with
steps 7 and 13, guarantees that after form overflow has occurred the following
operations will take place:

a. Any totals appropriate to the page are printed at the bottom of the page.

b. Any heading information is printed at the top of the next page.



UP-4106

REPORT PROGRAM GENERATOR

SECTION: PAGE:

UNIVAC 9200/9300 CARD ‘

1.6.

1.6.1.

1.6.2.

® ® ® ©

c. The OF indicator will remain on for one complete detail time (steps 9,
16, and 11).

d. If form overflow occurs during detail time output, the OF indicator is on
during one complete total time (steps 4 and 5).

If form overflow has occurred during the detail output time of this program
cycle, the OF indicator is set.

All control level indicators are reset in preparation for the next program
operation cycle.

A check is made for the end of the input file; if not detected, control
returns to step 1 to begin the next program operation cycle.

If end of file is detected, the last record indicator and all control level
indicators are set because end of file signifies a control break on all
levels. Total time (steps 4 and 5) is then performed to produce the final
total output, after which step 6 terminates the program.

COMMON FIELDS FOR RPG SPECIFICATION FORMS

The

five RPG specification forms have certain common fields which have consistent

entries within an RPG program. These fields and their respective entries are de-
scribed in this section and are not repeated in those sections that deal with each
specification form.

Page Number (Columns 1-2)

Entry
Required.

Purpose
Establishes proper numerical sequence of specification pages and, in con-

junction with a line number entry, establishes an ordered sequence for specifi-
cation cards to be read by the RPG program.

Codes
01-99.

Rules
It is recommended that gaps in page numbers be left between the various

form types to permit easy insertion of additional pages of a specific type
without upsetting page number sequences.

Line Number (Columns 3-5)

Entry
Required (partially preprinted).

Purpose
Establishes sequence discipline on the order in which specification cards are
read and processed by the RPG program.
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1.6.4.

1.6.5.

Codes

The two leftmost digits are preprinted. The units position is used by the pro-
grammer to insert specifications between two previously written lines.

Rules

Inserts must be numbered in ascending order when more than one insert is
entered between two previously written lines.

Form Type (Column 6)

Entry
Required.

Purpose

Identifies the type of form and therefore the type of specification being entered;
the code is preprinted in column 6 of each specification form.

Codes

F — File Description.

I - Input Format Specifications.

C — Calculation Specifications.

O — Output Format Specifications.

E — File Extension Specifications.

Comments (Column 7)

Entry
Optional.

Purpose

Permits general descriptions to be entered before, or interspersed among,
specification lines. These entries are ignored by the RPG program but will be
printed when a listing is made of the specification lines.

Code

* — specifies comments.

Rules

Comments may be entered from column 8—80, but it is recommended that
columns 75-80 be reserved for program identification.

Program Identification (Columns 75-80)

Entry
Optional.

Purpose

Identifies all specification cards associated with a specific program.

Rules
One through six alphanumeric characters may be used.
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m Examples

Figure 1-2 illustrates the identification of the second page of a program called
““PAYROL’'. The page number, line number, and program identification should
be keypunched into every card to maintain the proper sequence of the card deck.

The five blank lines at the bottom of each form allow the programmer to insert
additional lines of coding without rewriting the entire page of specifications.
In order to insert two lines of coding between lines 08 and 09, the programmer
need only specify 081 and 082 under line number with the proper line of coding.
The entry of the digits 1 and 2 in the insert column places these two lines in
their proper sequence.

The programmer is responsible for placing his card deck in sequence because
the RPG performs no sequence check on input source cards.
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|
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TO BE INSERTED | : i
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Figure 1-2. Example of Common Field Entries
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2. FILE DESCRIPTION FORM

The File Description form (Figure 2—1) is used to assign a unique name to the files that
will come from or go to each input or output device. The form is also used to provide cer-
tain basic information about input files that will be used by the program when the records

are read.
WUNIVAC REPORT PROGRAM GENERATOR UNIVAC
S uaan ar aevans oana sonsomaon FILE DESCRIPTION 9 QD D
PROGRAM PROGRAMMER DATE PAGE____ OF Paces SERIEE S
FORM FILE DESIGNATION=  —END OF FILE
TYPE — FILE TYPE —— 1 SEQUENCE
vo. | ot NanE DEVICE COMMENTS

PROGR.
IDENTIFICATION
1 g sl |7 14f15]1617]18]19 39(40 48{47 65{66 7475 80|

LI T T T T S N S S S N Y N S A S S X N S TSV WY OO0 A A S O Gy S R S M O O

Figure 2—1. File Description Form Headings

2.1. FORM ENTRIES

The following descriptions explain each entry used on the File Description form
and demonstrate their functions in relation to the RPG program.

2.1.1. File Name (Columns 7-14)

a Entry
Required.

m Purpose

Assigns a name to each input and output file. Referencing this file name in the
Input and Output Format Specifications makes available to the RPG program all
of the information entered in the File Description form relating to this file.

B Rules

1. Only alphabetic or numeric characters may be used in a file name. These
characters may be intermixed, but no special characters may be used.

2. The first character of the name must be alphabetic and must appear in
column 7.

3. One through eight characters may be used for a file name.
4. No spaces are allowed within the name.

5. Each file name must be unique.
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® Examples
Figure 2—2, a partially completed File Description form, illustrates several
file name entries.
UNIVAC REPORT PROGRAM GENERATOR
"""""""""""""""""""""" FILE DESCRIPTION
FORM FILE DESIGNATION END OF FILE
TYPE — FILE TYPE -l rrSEQUENCE
v, | Wor NANE DEVCE
1 3 516 |7 14|15[16117| 18|19 ’ 39140 46|47 5
1 0lll FC(ARiqllNI IPEA | N W Y Y SN N SN SO AU SNV SO O A U WO SRS VU N N | N N I I | N I A B |
1 ol2| FRlElAInPINICIHCS A N Y S N N Y I N Y N v O | | N T T S | S N I S 'l
10,3 [FIPRILNTIOUT|O OR[N T O N S S I S S A
F

Figure 2—2, Examples of Various File Description Entries

2.1.2. File Type (Column 15)

m Entry
Required.

® Purpose

Specifies whether this is an input file, output file, or a card file which is both
read and punched.

m Codes

I — Input. An input file consists of cards read from a specified input device
during object program execution.

O — Output. An output file can be either a report produced on the printer or
cards punched on an output device.

C — Combined. A combined file consists of cards that are read by the program
and subsequently punched as output of the system. The punching may be
into the same cards that have been read or into blank cards that have been
inserted into the combined file. In the latter case, the blank cards must be
identified as a record type, and it is these cards that should be used for
punching purposes.

m Rules

Blank or prepunched cards may be specified as an output file. Prepunched
information cannot be read when the cards are designated as an output file.

Note: Stacker select entries for records of a combined file that are read only
should be made on the Input Format Specifications form. Stacker select
entries for records that are punched should be made on the Output Spec-
ification form.

m Examples

Figure 2—2 illustrates various combinations of file type entries.
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2.1.3. File Designation (Column 16)

a Entry
Conditional; must be used with file types I and C.

m Purpose

Indicates whether the file is a primary or secondary file; must coincide with
the predetermined sequence of card reads.

@ Codes
P — Primary. Identifies a primary file.

S — Secondary. Identifies a secondary file.

m Rules

1. This column must be left blank for all output files.

2. If only one input file is specified, a P must be entered in this column.

3. If two input files are specified, either file may be designated as P and the
other as S.

4. If three input files are specified, one file must be designated as P and the
others as S. This must conform with the matching fields entries assigned in
the Input Format Specifications.

5. The sequence of secondary files is determined by the order in which they
appear on the File Description form.
m Examples

If three files (A, B, C) are used and file A is identified as the primary file,
then file A is matched against files B and C. Files B and C are not matched
against each other. Refer to Figure 2—2 for an illustration of file designation
entries.

2.1.4. End of File (Column 17)

m Entry
Optional.

® Purpose

Indicates which files are to be checked to determine when the last record has
been read in order to turn on the last record (LR) indicator. Should only be used

when all end-of-file conditions need not be present to complete processing.
® Codes
E - Indicates end of file to be checked.

m Rules
1. If this entry is blank for all input files of a program, then the LR indicator

is turned on only after all input files have been processed.

2. An E entry for a specified file indicates that all records for this input must
be read and processed before the LR indicator is turned on.
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3. An E entry for multiple files indicates that the last record of each specified
file must be processed before the LR indicator is turned on.

Examples
Refer to Figure 2-2.

2.1.5. Sequence (Column 18)

2.1.6.

2.1.7.

Entry

Conditional; must be used when matching fields are designated on the Input
Format Specifications form.

Purpose

Defines the sequence of the card files so that the matching operations in the
program are performed correctly.

Codes
A — Ascending sequence

D — Descending sequence

Rules

1. An entry must be made in the sequence field when matching fields are spec-
ified in the Input Format Specifications; otherwise, it must be left blank.
2. Sequence entries apply only to input files.

Examples

Refer to Figure 2-2.

Columns 19-39

Must be left blank.

Device (Columns 40-46)

Entry
Required.

Purpose

Identifies the input/output unit associated with the file name.
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m Codes
ENTRY INPUT/OUTPUT DEVICE
CCPRI 1001 Card Controller, Primary Feed
CCSEC 1001 Card Controller, Secondary Feed
READER Card Reader
PUNCH Column Punch
CRP Column Read/Punch
ROWPNCH Row Punch
PRINT63 Printer — 63 Characters
PRINT48 Printer — 48 Characters
E Rules
1. Each file name must be assigned one of the input/output devices as noted
above.
2. The code entered in the device field must be left justified.
m Examples
Figure 2—3, a completed File Description form, illustrates the entries for the
device field.
UNIVALC REPORT PROGRANM GENERATOR
uuuuuuuuuuuuuuuuuuuuuuuuuuuuu F'LE DESGRIPT'ON
FORM FILE DESIGNATION END OF FILE
TYPE -1 FILE TYPE — r rSEQUENCE
re. | e e
1 3 516 {7 1415|1617 ]18]19 39|40 46147
1% |FICARD N, ¢ [FIPIEJA] 4 ¢ oy v 3 0y v vy oy IRIEADER ]y 1y
(10,2 |\FIREADPNCHICS| (Al | v v v v v CRP
[ g&jﬂ FPlRlllNlTjoluiTo D N Y N T U A S N SO U S SN U S S S G W PIR!'INITI6‘3 I T N N N B |
loiASFiI\iiii N N NS NN UUNN NN SO SR G S NS SN WS S [N NN SR VU O | T N T N | S N S N N |

The A in column 18 for the input and combined file specifies

that the files will be checked forascending sequence on the
field(s) specified on the Input Format Specification under
matching fields,

Figure 2-3. Example of Device Field Entries
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2.1.8. Columns 47-53

Must be left blank.

2.1.9. Comments (Columns 66—-74)

m Entry
Optional.

m Purpose

For programmer use in entering any remarks that will be useful in program
checking and testing or that are desired for documentation purposes. The
comments entry will be listed as a separate field during the generation of
the object program.
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3. INPUT FORMAT SPECIFICATIONS
FORM

The Input Format Specifications form (Figure 3—1) is used by the RPG program to do the

following:
UNIVAC REPORT PROGRAM GENERATOR UNIVAC
e e e s INPUT FORMAT SPECIFICATIONS [=Y=]=]=)
PROGRAM PROGRAMMER DATE PAGE____ OF facts g ERIES
FORM OPTION RECORD DATA DECIMAL MATCHING FIELDS ——— FIELD
TvPE | NUMBER—— [ INDicATOR STACKER SELECT— [FORMAT  PosiTions | cowvRoriever—— 1 [ Recomo peramon
v vYIiIvY]Y FIELD
RECORD IDENTIFICATION CODES FIELD INDICATORS
1 2 3 LOCATION
PG | LINE FILE FIELD _ | § |sTERLNG ROGRAM
NO. { NO. NAME SEQ. niclc Njcjc Nictc NAME * oR SIGN |iDENTIFICATION
position [2|Z[#] posiTion [O1Z 14 posiTion (Q1Z | START END 4 | PosITION
D 5 | ® o |R
B sls |7 s hzhse bt 24256 s 31)32/33[34pss 38]39|40]41 |42} 43] 44 47)48 s1fs2p3 sy 1 fe3 fes fe7 ke | 74p5 80§
L "4 TN RECORD IDENTIFICATION L1l TR L1t T T ST I A RTINSV S WO B S
i 0I 2I ! T N T 1 1 1t . U — | S ESRCEEL L N ‘ L 1 1 1 11 b ) T
0,3 |t == FIELD IDENTIFICATION
y 10,3, I T O A 1 11 Ll Ll L1 ! Ll 1 L1 L1
! L o

Figure 3~1. Input Format Specifications Form

identify input files;

identify input records within an input file;
— define input record sequence; and

— describe data field format and locations within the input record.

The entries for this form are divided into the following two categories:

Record Identification (Columns 7-42) — These entries identify the input record by
assigning the record type indicators, by specifying the input record codes, and by
indicating the relationship of one record to another. A minimum of one record
identification entry is required in each RPG program. Each record identification

entry must be entered on a separate line above the field description entries for
that record.

Field Description (Columns 43—70) — These entries describe the individual fields
of the input record that are used by the object program. Each entry is entered on a
separate line below the applicable record identification entry.
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3.1

3.1.1.

3.1.2.

RECORD IDENTIFICATION ENTRIES

The following descriptions explain the entries for the record identification portion
of the Input Format Specifications form.

File Name (Columns 7—14)

Entry
Required.

Purpose

Assign an identifying name to each input file. The file name entry used on the
Input Format Specifications form must correspond to the file name entry on the
File Description form. This enables the RPG program to gather all the pertinent
information about a specific file.

Rules
1. A file name must be specified for each input file, and it must correspond with
the file name assigned on a File Description form.

2. The file name characteristics must conform with the rules outlined under
heading 2.1.1.

Sequence (Columns 15-16)

Entry
Required.

Purpose

This field is referenced when the input records must follow a specified sequence
within a controi group of the input card file. Figure 3—2 illustrates a caid file
control group. An out-of-sequence condition causes the object program to stop

processing.

ENTRIES IN SEQUENCE FIELD ARE:

CUSTOMER
BALANCE 04
TRANSACTION
CREDITS 03 CONTROL
GROUP
TRANSACTION WITHIN
DEBITS 02 FILE A
CUSTOMER 01

NAME
AND ADDRESS

Figure 3—2. Card File Control Group
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m Rules

1. Alphabetic characters must be entered in this field when the input records
do not have to be in sequence; any two alphabetic characters except ND
may be used.

2. Records not required to be in sequence must be entered prior to those that
must be in sequence.

3. Input records required to be in sequence should be listed in the same order

P O

as they appear in the output file.

4. The first entry for each file requiring sequencing must be 01, and succeeding
entries must be in consecutive ascending order (02, 03, and so on).

5. A record designating a numeric sequence must have an entry in its associated
number field.

m Examples

Figure 3—3, a partially completed Input Format Specifications form, illustrates
various entries that may be inciuded in the sequence field.

3.1.3. Number (Column 17)

m Entry

Conditional; must be used when the sequence field contains a numeric entry.

m Purpose

This field indicates whether one or more records of a specific type is allowable
within a control group. Figure 3—4 provides an example of a number of record
types within a control group.

m Codes
1 — indicates that only one of that record type can appear within the control
group.
N — indicates that one or more of that record type may appear within the control
group.

Blank — when the sequence field contains alphabetic characters.

® Rules
1. An entry must be made in this field when the corresponding sequence field
contains numeric data.

2. No entry is to be made in this field when the sequence field contains alpha-
betic data.

m Examples

Figure 3—3 illustrates entries in this field.

3.1.4. Option (Column 18)

m Entry
Optional.
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DETAIL CARD
SHIP TO CARD
NAME
AND
ADDRESS
DETAIL CARD
SHIP TO CARD
RECORD
TYPES NAME
IN A BILLING AND
FILE ADDRESS

DETAIL CARD

DETAIL CARD RECORD TYPE 3

SHIP TO CARD

RECORD TYPE 2

I

NAME
AND RECORD TYPE 1
ADDRESS
UNIVAC REPORT PROGRAM GENERATOR
""""""""""""""""""""""" + INPUT FORMAT SPECIFICATIONS
TORE RombeR— 1 [~ Nbicator STACKER SELECT— | PORMAT  POSITION®
M RECORD IDENTIFICATION CODES M FIELD
p 2 3 LoCs™
PG. | LINE FILE
NO. | NO. NAME SEQ. Nlcic NIS|C N|cfc
posiTion |2 |Z |11 posiTion O [Z|}] posiTion [9]Z )
v I s{e |7 s fi7psls AL a a2 [ |4ss aslao b0 & |z o
oy [ilB L R L Elo 1|1 i — —— NAME AND ADDRESS RECORD
! 0’ 2| I 11 Lo ! i ! I3 i 1 1 | 1l 1 1 I3
P LT T L T N N T A | Ll Ll !
04y [Ny L 1 L1 Lol L
cdos oy 0020 0‘ L1 T 1 SHIP TO RECORD
I L T -YH LN R RN I | L Ll
A LU LN R A A R ! Ll L1l
1 OJBI f [ 1 1 1 14 1 | i 1 | 1 1 1
DETAIL RECORD
o9 Py oy |030N { i L4
pvo Iy | [ I L
B T PR L) R T R | | L1 Jn

Figure 3-3. Example of FILE NAME, SEQUENCE, NUMBER, and OPTION ENTRIES
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NUMBER FIELD CONTROL GROUP

ENTRIES RECORD TYPE
CUSTOMER
BALANCE 1 4
TRANSACTION N 3
CREDITS
TRANSACTION
DEBITS N 2
CUSTOMER
NAME 1 1

AND ADDRESS

Figure 3—4. Control Group Record Types

m Purpose
Defines whether or not a specific record type must be found within each control
group.
B Rules
1. This column must be left blank if the record type must appear in each control
group.

mL 1 PR 2 Y- IPUERN Py Ph [ = bl e e PN e Er s By P
The letter O is entered when the presence of the record type within the

N

control group is not mandatory.

m Examples
Figure 3-3 illustrates the sample problem described in the following text.

A billing file contains three different record types: name and address, ship to,

and details. The ship to card is not required if the address is the same as the

one in the name and address card. Figure 3-3 illustrates a typical portion of

the card file and the record type entries required on the Input Format Specifications
form. The file name ‘““BILLFILE’’ is written only once in columns 7-—14. The

three record types are specified on subsequent lines in the sequence that they

are to be read.

There should be only one name and address card at the beginning of each con-
trol group. This specification is indicated on the form by entering a 01 in the
sequence field and a 1 in the number field on the line used to identify the name
and address record. No entry (blank) in the option field indicates that this card
type must be present to process the group.

A ship to card may be present for a control group, but it must follow the name
and address card and is limited to one card per control group. The 02 in the
sequence field indicates the order of sequence within the control group, the 1
in the number field specifies the number of the record type allowable, and the
letter O in the option field indicates that the record may or may not be present
within the control group.
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The detail card is in the third record type within the control group, determined
by the 03 entry in the sequence field. The N in the number field specifies that
one ot more of this record type will appear in each control group. The blank

option entry indicates that this record type must be present for a control group.

3.1.5. Record Indicator (Columns 19-20)

® Entry
Required.

B Purpose

This specification has the following functions:

1. To establish a two-digit code for each input record type. It is used in
conjunction with the record identification codes entry (columns 21-41).
Record indicators simplify references to a particular record by supplying a
two-digit code to take the place of the normal record identification (speci-
fied in the record identification codes — columns 21-41).

2. To set (or turn on) an indicator in the object program each time a particular
input record is read into the system. The object program will process certain
specifications of the Calculation and Output forms depending on the on or
off condition of this indicator. This function is similar in operation to that
of selectors on punch card machines. A record indicator will permit certain
operations indicated on the Calculation and Output Specifications forms to
be performed. These operations will be performed only if the particular
record indicator written on the specification line is in the on state. To
put this indicator in the on state, the system must read in that particular
type card which has the same indicator specified in columns 19-20 as its
record indicator. Specifications associated with other record indicators in
the off state are not performed.

The following three types of indicators share the number designations 01
through 99:
Record Indicator (columns 19-20)
Field Indicators (columns 65-70)
c. Resulting Indicators (columns 54-59 of the Calculation Specifications
form)
® Rules
1. Each indicator code must have a unique number, from 01 through 99.

2. The numbers do not have to be in any sequence.

m Examples

Figure 3-5 illustrates record indicator entries.

NOTE: A characteristic of the RPG is that only one record indicator is on at one
time; when a particular record indicator is turned on, all other record in-
dicators are turned off.
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UNIVAC REPORT PROGRANM GENERATOR UNIVAC
"""""""""""""""""""" INPUT FORMAT SPECIFICATIONS 9000
PROGRAK PROGRAMMER DATE PAGE____ OF Paoes SERIES

FORM OPTION RECORD

FoRE Noisgi—"1 [~ Roieifor [PORAar  POSIION ] EARMOCIRENT 1 [ Edko revation

RECORD IDENTIFICATION CODES FIELD Iyl FIELD
; S . LOCATION INDICATORS
PG | e FLE sea. T —TeTe TS FIELD “T_Ts ROGRAM
position (1714} position [9]Z [ posiTion |9]Z 1Y START END A gR [PENTIRICATION
z Z Z|
b s|s | uhs  izjishe b 2425 s |Blos 3152 |53 Jois 3859 o] 6 a2} a3 as 47}48 s51)52b53 sslss  f1 M3 es o7 le9  In bs 30
I t
1 0‘ h ! B]'\LJL] F‘ILLIE 0ll ] ]Lo 1 ‘8\0 Z el L1 NAME & ADDRESS RECORD L O O S T H L] I § 1 i | " N T S §

04 2 1 i i U — 1L T 'S 1 i i I 1 It N N W S 1
L4003 M I PR L I S AN TN R AT O I AR R |
o4 My i L ) . TR L L Lo L 111 i 1 L L 1 ! o L ;
Loy g 02|11 {1,1] , 80| [CE SHIP TO RECORD TR | Ll I B T [ AU
YO L R ! I Ll L L VT SR L L s [ L L L L L
10 7 ! § I S L - Pl I L1l U ! 1 1 1 I 41 ) S
1 0( 8 ! § I S i i i i i T - JE | L1 i 1 1 1 1 i1 1 I IO S }

4— DETAIL
I LT S A 03N |12] 80 D5 L IL RECORD L L TN SR T O NN ANV W AN Y A L
PO I Y 1 JI I PN A N I O St L L ! ) Ll b s : L i
[ T ITT ]

Figure 3-5. Example of RECORD INDICATOR and RECORD IDENTIFICATION CODES Entries

3.1.6. Record Identification Codes (Columns 21-41)

Entry

Conditional. It is recommended that entries be made for each record type. However,
if the user desires, the last record type described need have only sequence and
record identifier specified. In particular, this means that:

1. If all input records are to be processed alike, the record identification codes
may be left blank.

2. If the input file consists of many different record types, only some of which
are to be processed, the record types to be processed can be listed first with
record identification codes. All remaining record types can be grouped under
one record identifier by not specifying record identification codes for this
last record identifier.

Purpose

This section of the Input Format Specifications form identifies the different

record types referenced by the record indicator. After identifying this record
one time, all future references to the record are made using the record indicator.

Codes

Three identifying codes per line are provided on the form, as indicated by the
columns headed 1, 2, and 3. More than three identifying codes may be specified

on successive lines by using AND relationships, as described under heading
3.1.7. Since the three sets of entries are identical, only the first set of entries

(columns 21-27) is described. The entries. consist of the following fields:

POSITION
NOT
C/Z/D
CHAR
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3.1.6.1. Position (Columns 21-24)

® Entry
Required.

m Purpose

Indicates the card column that contains the identifying code for a specific
card type.

m Rules
1. The entry must be numeric.

2. The entry must be right justified.

3.1.6.2. Not (Column 25)

m Entry

Conditional; see codes below.

B Purpose

This entry specifies whether the identifying code must be present or absent

in the record.
*

m Codes
N — indicates that the specified position in the record must not contain the

code to satisfy the identification requirement.

Blank — indicates that the position must contain the code to satisfy the
requirement.

I

3.1.6.3. C/Z/D {(Character, Zone, Digit) (Column 26)

m Purpose
Specifies the portion of the card column, indicated in the position entry,
that must be examined for identification purposes.
m Codes
C — the entire card column.
Z — the zone portion.

D — the digit portion.

3.1.6.4. Char (Character) (Column 27)

m Entry
Required.

m Purpose

Identifies the character that must be looked for in the input record.
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Examples

The information written on the input specification form is punched into cards.

Effectively, at record identification time in the object program operating cycle,
a portion of column 27 on the input specification card is compared for identity
of punches and no punches with the same portion of the specified column of
the input record. The portion that is involved in the comparison is a function
of the C/Z/D specification. If C is specified, all 12 rows of the column are
compared; if Z is specified, rows 12 and 11 are compared; if D is specified,
rows § through 9 are compared. Thus, what normally appears in the specified
record column, what is normally entered for CHAR, and what conditions result
in a find are shown in the following table. For a complete discussion of pos-

sible variations, see Appendix C.

C/Z/D CONTENTS OF THE SPECIFICATION CONDITION FOR
CODE RECORD COLUMN FOR CHAR TESTING EQUAL
C blank blank Identity on all

A through Z A through Z twelve rows
0 through 9 0 through 9
z & & Identity on rows
- - 12 and 11
blank blank
D 0 through 9 0 through 9 Identity on rows
0 through 9

3.1.7. AND Relationship

® Entry

Conditional.

B Purpose

Allows for more than three codes to be used to identify any one record.

m Rules

1. The additional record identification lines must contain the letters AND in

columns 14-16.

2. Columns 17-20 must be left blank.

3. As many AND lines as necessary may be used to identify a record.

3.1.8. OR Relationship

m Entry

Conditional.
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® Purpose

The OR relationship is used to reduce the writing of specifications for records
that are similar. The use of the relationship will be more understandable after
reviewing the example given for the field record relation field. An OR relation-
ship can be applied under the following conditions:

1. When two different record types have identical fields located in the same
positions, two record identification entries can use the same field de-
scription entries which describe the fields comprising the record.

2. When two records have the same fields but their field locations are not
identical, then an OR relationship can be used in conjunction with a record
indicator specified in the field record relation field (columns 63—-64). Each
field that is not located in the same columns in both record types must be
specified twice. The appropriate record indicator is indicated in the field
record relation field.

3. When two records have some common fields and some different fields they
can be related in an OR relationship. If this is done, each field unique to a
record must be so identified in the field record relation entry. It is useful
to use an OR relationship in such an instance only if the records contain
more common fields than different fields.

® Rules

1. The additional record identification lines must contain the letters OR in
columns 14—15. The record identification codes for one record in the OR
relationship appear before the OR line on the input form; those for the
other record appear on the OR statement line.

2. Columns 16—18 must be blank.

3. All records in an OR relationship must have the same sequence characteristics.

4. Two or more records may be specified in an OR relationship.

# Examples

1. Figure 3-5 illustrates how the records of the previous billing problem could
be identified. Record indicator 10 is assigned to the name and address card.
This indicator will be turned on if the zone portion (indicated by Z in column
26) in column 80 (indicated by the 80 in columns 23-24) contains an 11 punch
or zone. Indicator number 11 will be turned on if the card has an E punched in
column 80. Indicator number 12 will be turned on if the numeric portion of
column 80 is equal to 5.

2. Figure 3—6 illustrates how the AND, OR, and NOT relationships may be used.
Record indicator 14 is turned on if either a 1 is punched in column 5 or an
11 punch (X zone punch) appears in column 1. Record indicator 10 will be
turned on if a 4 is not present in column 80. Indicator 11 will be turned on if
all of the following four conditions are satisfied by the record:
a. No 12 punch (Y zone punch) in column 1.
b. The character D is in column 2.
c. The chearacter E is in column 3.

d. The character D is in column 4.
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Figure 3—6. Examples of AND, OR, and NOT relationships

3.1.9. Stacker Select (Column 42)

& Enatry
Optional.

m Purpose

Permits cards read on the online Column Read/Punch or the 1001 Card Controller
to be selected into stackers.

m Rules

1. Online Ceolumn Read/Punch

a. VUL waliii AN / (194

a. A 2 entry will cause stacker 2 to be selected.
b. No entry (blank in column 42) will cause stacker 1 to be selected.

2. 1001 Card Controller — The following entries cause the following stackers
to be selected:

a. Primary Feed

Entry Stacker
1 P1
2 P2
3 P3
4 PC
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b. Secondary Feed

Entry Stacker
1 S1
2 S2
3 S3
4 SC

c. If no entry is made for the primary feed, stacker P1 is selected. If no
entry is made for the secondary feed, S1 is selected.

3. Stacker selection is not available for the online Column Card Reader.

3.2. FIELD DESCRIPTION ENTRIES

The following descriptions explain the entries for the field description portion of
the Input Format Specifications form.

3.2.1. Data Format (Column 43)

m Entry

Conditional.

m Purpose
Indicates to the system whether or not the input data is in packed decimal

format.

m Codes

P — indicates a packed input format.

Blank — indicates an unpacked input format (normal entry).

m Rules

Control and/or matching fields may not be specified as packed format.

3.2.2. Field Location (Columns 44-51)

® Entry
Required.

m Purpose

Defines the location of each field in the input record. The field location entry
is divided into two sections:

1. Start (Columns 44—47) —These columns specify the location of the first
position in a field.

2. End (Columns 48-51) — These columns specify the location of the last
position in a field.
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3.2.3.

3.2.4.

B Rules

1. Both entries must be right justified; leading zeros may be omitted.

2. The fields may be specified in any sequence.

3. The maximum length for numeric fields is 15 digits.

Decimal Position (Column 52)

® Entry

Conditional; required only for numeric fields.

m Purpose
Defines for the RPG program the number of decimal positions contained in the
field specified in the associated Field Location entry. Also causes the zone
punches within the field specified to be removed, except in the units (sign) position.
a Rules

1. An entry must be made if the field specified is signed (overpunched in the
units position).

2. The decimal position must be indicated if any of the following are to be
performed on the data field:
a. calculation
b. zero suppression

c. edit

3. A zero must be entered for all numeric fields that contain no decimal positions.

4. An entry may take any value from zero through nine.

Field Name (Columns 53-58)

- am b
- iy

Required.

B Purpose
Assigns a name to a defined field so that the programmer does not have to re-
member the field positions of input records. After a field has been given a name
(specified in field name, columns 53—-58) all references to this field must be made
by using its field name.
B Rules
1. The name may contain one to six alphanumeric characters.
2. The first character of the name must be alphabetic and be left justified.
3. Special characters and blanks may not be used.
4

Fields in two different records not having an OR relationship may use the
same name but only if they have the same length and number of decimal
positions.
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3.2.5. Control Level (Columns 59-60)

R Entry

Conditional; must contain an entry when the field is used for control purposes.

Purpose

Used to determine whether or not a control break has occurred after a record
has been read into the system.

When a control break on a given level occurs, the value of the field causing the
the break is retained in a level storage associated with the level on which the
break occurred.

When a record containing a control field is read, the value of that field is com-
pared with the value stored in the level storage associated with the level of
control for the field. If the two are not equal, a control break on that level has
occurred, and the level indicators for that level and all lower levels are set.
The setting of these level indicators can be used to control calculation and
output at both total and detail time. The level indicators are not reset until
after detail time for the record causing the control break.

Rules

1. Nine control levels may be specified, L1, L2, L3,..., L9. The number in the
entry indicates the level of control; the higher the number, the higher the
level.

2. Control fields may be either numeric or alphabetic; when numeric, over-
punches are not taken into consideration in comparisons to determine a
control break.

Control fields may not be in packed format.

w

4. A control break in the middle of a record type sequence (as specified in the
sequence field, columns 15-16 of this form) is considered a break in sequence.

5. If the first record type in a sequence cannot appear more than once in a
sequence and all other record types are optional, then a level break must
occur at the end of each sequence.

3.2.5.1. Split Control Fields

B Entry
Optional.

m Purpose

A control field which consists of many fields in an input record is called a
split control field.

The same control level may be specified for split or nonsplit control fields
in various record types by use of the field record relation specification in
conjunction with control level indicator entries.
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m Rules

1. The fields of a split control field do not have to occupy contiguous column
positions.

2. The programmer must observe the following rules when using field record
relation indicators with split control field specifications:

a. Group control fields by field record relation indicators. All fields with
no field record relation indicators must be listed first.

b. Noncontrol fields may be listed anywhere within the field descriptions
for that file. However, noncontrol fields conditioned by field record
relation indicators should be placed within the group of control fields
of the same field record relation.

c. Control levels within a group must be in ascending sequence.
d. A split control field must be entirely numeric or alphabetic.

e. The entire field length for each control level must be the same in each
group. If, for example, control level (L1) is composed of two fields with
an overall length of 20 columns, then the same control level (L1) used
with a field record relation indicator and composed of only one field
must be only 20 columns in length.

f. If a record with split control fields is specified with and without field
record relation indicators, then only the fields conditioned by a field
record relation indicator are used whenever that record indicator is
turned on. The control fields without a field record relation indicator
are ignored.

g. Split control fields of any one level are placed in memory in the same
order as they appear on the input specifications.

NOTE: These rules also must be applied in the use of nonsplit control
fields.

® Examples

1. Figure 3—7 is an example of a split control field. The three fields DEPT,
OFFICE, and SECT are not in contiguous positions in the input record but
are specified with the same control level (L2). Thus, the three fields are
handled as one control field.

UNIVAC REPORT PROGRAM GENERATOR UNIVAC
INPUT FORMAT SPECIFICATIONS BODD
PROGRAM PROGRAMMER DATE PAGE ___ OF___PAGES SERIES
FOR
it Ringek— 1 [~ Noiektos [Pofaar  PESMOR ] HOTEHOL VDS RECORD RELATION
v RECORD IDENTIFICATION CODES FIELD vIivyYrv FIELD
INDICATORS
PG. | LINE FILE ! 2 3 LocaTioN
FIELD ROGRA
NO. | NO NAME SEQ. nlcfte N|E|C Nlcic NAME : - gR IDENTIFICATION
posiTion |9 |Z1%1 posimion |Q1Z |%] PosiTion |17 [H START END I
5 z
b s{6 |7 wahs  hirfslie b 24foshs |Blas a1faa B |ass 38]39]40] 6 |ao 43] 44 47)48 sils2p3 5_459 b1 les fss o7 s I s 8
|
0.1 (VUNIFI LE IAA 1.1 .79 {2 | i 1
I L0700 L A I I L L e W 3P VNG U3 L L L
0.3 j! ! Y ! 4 . 6] DEPT , L2 \ SPLIT . . L
I L) L : . L 10/ 2l jorFicELa CoNTROL
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i
T T L L L L . L H L L .32 37 [EMPNO L1 , L L L L L s L
P LT L N I Ll L L1 8.2l 55 |€OBE | e bl by
0,8 "; L N B T B L ; L , 5.6y (59, RATE , |, | T T o TSNS
B i

Figure 3—7. Example of a Split Control Field
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2. The same control level may be specified for split or nonsplit control
fields in various record types by use of the field record relation specification
in conjunction with control level indicators. Figure 3-8 is an example of
this feature.
1 \ [+
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3-8. Example of Multipie Spiit Controi Field Specifications
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3.2.6.

Matching Fields (Columns 61-62)

s Entry
Optional.

B Purpose

Provides the object program with the ability to perform the following two functions:

1. Match the records of one file against those of another file.

2. Check sequence.

® Rules

1. A maximum of three fields may be matched in one operation. The three
matching field indicators are designated M1, M2, and M3.

2. The designators must be assigned in the same sequence as the file is
arranged; no gaps in numbering are permitted. Indicator M3 is assigned to
the highest order field, M2 to the intermediate, and M1 to the lowest order.

3. The fields to be matched do not have to occupy the same position in both
files. Fields designated by the same matching fields indicator must have
identical field lengths in all files. Figure 3—9 is an example of this principle
when using three input files; the field prefix is located in different positions
in two of the cards but the field lengths are identical.

LUNIVAC REPORT PROGRAM GENERATOR UNIVAC
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Figure 3-9. Example of Matching Fields
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If a record with matching fields is specified with and without field record
relation indicators, then only the fields conditioned by a field record re-
lation indicator are used whenever that record indicator is turned on. The
matching fields without a field record relation indicator are ignored. These
fields should be specified first on the Input Specifications form.

Matching Records Indicator — Multifile Input

m Purpose

The function of matching records of one file, called primary, against the
records of another file, called secondary, has as associated internal indicator
called the matching record (MR) indicator. The MR indicator is used to control
operations specified on the Calculation and Output Format Specifications forms.

The MR indicator is turned on for a control group when a secondary file record
matches a primary file record. All primary cards of a matched control group
will be processed before the first secondary card. The MR indicator is on
during the complete processing of the group and is tumed off at the completion
of total time for that group.

If there is no match of the secondary file to the primary, the MR indicator is
not turned on. Thus, the MR can be used to control operations indicated on
the Calculations and Output Format Specifications forms. It can be used to
select unmatched primary and secondary cards from their respective files. If
no match is found on the matching fields, the object program processes which-
ever record is next in sequence.

m Rules

1. The matching fields specification may still be used if only some of the
record types in the file centain the fields nccessary for matching. The
record types lacking these matching fields will contain blanks in the
matching fields specification on the input form. The blank field will indicate
to the RPG that these records are not to be checked for a matching field.
The MR indicator is turned off when these record types are processed.

2. Three input files may be used with the matching fields specification. This
multifile input is accomplished through the use of three input devices:
1001 Card Controller, Card Reader, and Column Read/Punch. The primary
file is listed first on the Input Format Specifications form followed by the
two secondary files. The relative priority of the secondary files is detet-
mined by their sequence on the File Description form. The MR indicator
is turned on when a record in either secondary file matches a record from
the primary file.

3. If matching fields are established for the primary file, the same number of

matching fields must be specified for the secondary file.
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® Examples

Figure 3—10 illustrates an inventory application in which a master file of

stock status balance cards (SSBC) is being matched against a detail transaction

deck for updating. Each group of detail cards (transactions) must have a

matching master card (stock status balance card) in order to be processed.

Nonmatched detail cards (issue cards coded 32) are to be selected from the

file as noted in the example.

The input specifications for this inventory application are shown in Figure
3—-9. The file that is listed first on the form (the SSBCARD file) is called the
primary file. The matching record indicators, M1 and M2, cause each trans-
action card read to be compared with the master card just read.

35
SSBC > #35 — ISSUE

ISSUE
31 SELECT
SSBC #32 —— J — ouT
ISSUE UNMATCHED
—
RECEIPT
#30 ISSUE
UNMATCHED SSBC L R
l ISSUE

~ )
ORDER
#22 RECEIPT CONTROL
SSBC e 100 ———] GROUP
ISSUE

B

B

L

RECEIPT
#20 ‘
#20 —
SSBC ISSUE
MASTER FILE DETAIL FILE
(PRIMARY) (SECONDARY)
STOCK STATUS BALANCE CARDS TRANSACTION CARDS

Figure 3—-10. Example of Matching a Primary File Against a Secondary File
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3.2.6.2. Sequence Checking

REPORT PROGRAM GENERATOR
INPUT FORMAT SPECIFICATIONS

m Purpose

The matching fields indicator may be used to indicate sequence checking
when one input file is specified. The specifications of M1 through M3 cause
each field of a record, so designated by this indicator, to be compared for

sequence with the field previously read. If an out-of-sequence condition occurs

(the sequence is specified in column 18 of the File Description form), pro-
cessing will stop immediately.

m Examples

Figure 3—11 is an example of sequence checking three input fields. M3

specifies RUN, the high order field; PREFIX is the intermediate field indicated

by M2; and PARTNO, M1, is the low order field to be checked for sequence.
this example, a compare operation is performed on all three fields at the sam
time.

In
e

UNIVAC

9000
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‘ORD IDENTIFICATION CODES FIELD M A NSRS
2 3 LOCATION
FIELD 1 -Ts PROGRAM
c N|CE|C Nic|C NAME OR IDENTIFICATION
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Figure 3~11. Example of Sequence Checking with Matching Fields Specification

.2.7. Field Record Relation (Columns 63-64)

® Entry

Conditional; used in conjunction with the entries for records in an OR relation-
ship. Also used with split control fields.

® Purpose

Designates the record containing this field by referencing the appropriate
record indicator. Used when input records in an OR relationship do not have
identical data or control field locations. The entries are more completely
described under headings 3.2.5., Split Control Fields, and 3.1.8., OR Relation-
ship.
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m Rules

1. To increase object code efficiency, fields should be grouped by field record
relation indicators.

2. When two records have identical fields but the location of the fields in the
records are not identical, only one of the two sets of field specificdtions
need be modified by a field record relation indicator. In such a case those
field specifications not including the field record relation indicator must
be listed first.

m Example

Consider an inventory application which uses a receipt card and an issue card.
Both cards contain the date, type, part number, assembly number, and description
in columns 2—42. The only distinction between the two cards is that the receipt
card contains the field QUANTITY in columns 36—42, and the issue card con-
tains the field ISSUE in columns 43—-49. Figure 3—12 illustrates how the

OR relationship is used in conjunction with the field record relation field

to simplify input specifications. First, a record indicator is specified for

each card. The OR relationship allows the fields to be described but once

for both cards. To relate a field to one specific card, the record indicator of
that card is entered in the field record relation column on the same line with
that field. In this example, the QTY field belongs only to the receipt card
(indicated by record indicator 29). Therefore, 29 is written in the field record
relation column on the line with QTY. Similarly, 30 in the field record relation
column relates ISSUE to the issue card.

3.2.8. Field Indicators (Columns 65-70)

8 Entry
Optional.

8 Purpose

An entry in this field causes a field indicator to be turned on depending upon
the condition of a field. The field is tested for positive, negative, blank, or
zero status. The indicator, when turned on, can be used to control calculations,
output specifications, or to stop processing of the object program.

Indicators used to test fields for plus, minus, or zero/blank conditions are set
(turned on) if certain predefined conditions occur when a record is read. Each
field indicator is generally related to a record type. The setting of these in-
dicators (on or off) is not altered until a record of the same type is subsequently
read or until the indicator number is defined in some other specification. Several
field indicators can be on at the same time.

NOTE: “Defining’’ an indicator means to specify it on the Input form in the
record indicator or field indicator columns. “Using’’ an indicator means
to specify it in the field output indicators field on the Output form or
in the indicators field on the Calculation form. When an indicator is
defined it is set, or turned on, if certain conditions are present. An
indicator is used when the condition of the indicator is tested and the
results of the test are used to control further processing of the object
program.
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Figure 3~12. Example of FIELD RECORD RELATION Entries
m Codes

There are three types of field status and two types of field indicator codes.

1.
a.
b.
c.
2.

a.

The field status indicator codes are as follows:

Plus — The value of a numeric field is greater than zero.
Minus — The value of a numeric field is less than zero.

Zero or Blank — The value of a numeric field is all zeros or an alpha-
betic field is all blanks.

The field indicator codes are as follows:

Numeric indicators — a two-digit numeric, 01-99, may be assigned. It
is used to control program calculations and output.
This operation is accomplished by testing the
selected indicator to determine its state. These in-
dicators can be defined more than once on a form.
The second specification of the indicator resets it
from whatever state it was in previously.
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b. Halt indicators — These indicators are designated H1 and H2. They
are used to halt the processing of the object pro-
gram when error conditions (as determined by the
programmer) have been detected. Halt indicators
can also be used to control calculation and output
specifications. If H1 or H2 is turned on during
processing of a record, then the object program is
stopped when the processing of that record is com-
pleted.

® Rules

The plus and minus fields of the field indicators specification must be blank
for alphanumeric fields.

® Examples

Figure 3—13 represents the field identification entries necessary to describe
completely the card layout shown. Each field is designated by a name written
in columns 53—58. The location of card fields is specified in columns 44-51.
Decimal positions must be specified for all numeric fields. Regular hours and
overtime hours have two decimal positions. Rate has three decimal positions.
Department, work number, and employee number are specified as numeric with no

decimal positions.

The job cards should be in sequence by employee number (EMPNO). This is
specified by writing M1 under matching fields on the entry line for EMPNO. By
specifying L1 under control level on the same line, the indicator L1 is turned

on when a change in employee number occurs; L1 only indicates that a change
has occurred in this control field (EMPNO). An M1 is entered in matching fields
to indicate that a sequence check on employee number is desired. Field indicator
34 will be turned on if the OTHRS field is zero. Indicator 34 can be used to elim-
inate overtime processing where there is no entry in the OTHRS field.

3.2.9. Sterling Sign Position (Columns 71-74)

m Entry

Conditional; must be used for programs processing sterling currency amounts.

B Purpose

Alerts the RPG program when currency amounts are expressed in sterling, and
provides a means to convert these amounts. The user should read and familiarize
himself with Appendix D before using this specification.

m Codes

S — entered in column 74 if the sterling input field is signed as specified in
the ““Format 2’’ section of Appendix D.

If the sterling input field does not conform to the sign specifications as de-
scribed in Appendix D, then the position of the sign must be indicated right
justified in columns 71-74.
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Figure 3=13. Example of FIELD IDENTIFICATION Entries
® Rules

1. An 11 punch always requites a digit underpunched in the same column.

2. Decimal position (column 52) must be specified with one of the digits,
0, 1, 2, or 3 to indicate the number of required decimal positions.

3. The same field name may not be used for both a decimal and a sterling
field.

4. Input files must use the same code combination (BSI or Hollerith)
throughout.

5. Columns 71-74 must be left blank if sterling currency is not being
processed.
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The Calculation Specifications form is used by the RPG program to define the operations,
either computational or logical, that must be performed by the object program on the input
data or other data previously generated by the program. The general rules for preparing cal-
culation specifications are as follows:
1. Only one operation may be entered on each specifications line.
2. All detail calculations must be entered before total calculations.
3. Operations must be entered in the exact sequence in which they are to be executed.
The Calculation Specifications form is divided into the following three sections (Figure
4-1):
UNIVALC REPORT PROGRANM GENERATOR
CALCULATION SPECIFICATIONS
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Figure 4=1. Calculation Specification Form
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1. Control indicators (columns 7—17) define the record types on which and the conditions
under which calculations are to be performed. If calculations are to be performed based
on a control break, this specification determines the exact control level at which the
calculation will be executed.

2. Columns 18-53 of the Calculation Specifications form determine the type of calculation
that is to be performed — add, subtract, multiply, divide, compare, and so forth. The
names of fields to be operated upon are specified (factor 1 and factor 2) along with the
name of the result field where the answer will be stored.

3. Columns 54—59 of the form permit the results of calculations to be tested, thereby con-
trolling subsequent calculations or output specifications.

4.1. CALCULATION SPECIFICATIONS FORM ENTRIES

The following descriptions explain the entries for the calculation specifications and
their relation to the RPG program.

4.1.1. Control Level (Columns 7~8)

m Entry
Optional.

m Purpose

Calculations may be executed at either detail time or total time. The control level
specification indicates that a calculation line is to be executed at total time if the
specified control level indicator is on. An entry in the control level field governs
when the computation indicated in columns 18—-59 of the specification line is to
be executed.

A test for a control break occurs after a card is read into the system. If a control
break has occurred, total calculations are performed before the card causing the
control break is processed. Whenever a control break occurs, the indicator for the
new control level and all lower order control levels are turned on at the same time.
A control level indicator which is turned on by a control break is on during total

time and remains on for the following detail time, including computation and
output of the detail record.

m Codes

L1-L9 — Control break indicators 1 through 9, from lowest level to highest level.

L0 (Level Zero) - The level zero indicator is always on throughout the program.
Even though a control break has not occurred, total compu-
tations may be performed by specifying LO (level zero) for
the control level entry. The LO condition may be used to
produce end-of-page totals even though no control break has
occurred.

LR (Last Record) — The last record indicator is turned on after the last input card
has been processed and after all applicable outputs have been
printed and punched. The control level indicators L1-L9 are
also turned on at this time.
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m Rules

If no control level is indicated (blanks in columns 7-8), the calculation will be
executed at detail time.

m Examples

Figure 4-2 illustrates the functions of control level entries.

...............................

PG. | LINE l
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L
N

\

Figure 4—-2. Example of Control Levei Eniries

1. Because the control level columns are blank (spaces) this calculation will be
performed at detail time provided the proper indicators are set.

2. An LO control level indicates that the calculation is to be performed at total
time. (LO is always set.)

3. An L1 control level indicates that the calculation is to be performed at total
time when control level 1 is set.

4. An L2 control level indicates that the calculation is to be performed at total
time when control level 2 is set. Note that if L2 is set, so is L1.

5. An LR control level indicates that the calculation is to be performed at total
detail time for the last record in the input file. When the LR indicator is set,
so are level indicators L1-L9,
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4.1.2. Indicators (Columns 9-17)

® Entry

Optional.

m Purpose

Defines the conditions under which the calculation is to be performed.

m Codes

Indicator specifications are grouped into the following categories:

1.

If the control level and indicators specifications are blank, the calculation
indicated on that specification line will be executed for each detail record.

A record indicator code (01-99) indicates the record type on which the specified
calculation will be made. The computation cannot be performed on any other
record type.

A field indicator code (01—99) controls the calculation based on the status of an
input field. A field indicator is turned on in the input section based on a plus,
minus, zero, or blank field.

A resulting indicator code (01-99) governs computation on a current specification
line based on conditions that occurred in a previous calculation.

A control level indicator (L1-L9) specified in conjunction with a record
indicator permits computation to be executed only at the detail time of the
card which caused the control break. This permits a calculation to occur only
once, on the first card, after the specified control break.

P N P o

1 1 - find An o~ N T2 T e
halt indicaters (H1 and H2), when specified on a calculation line in con-

Th
junction with an N prefix, will cause that calculation to be suppressed and
the program will be halted at the end of the current record if the specified halt
indicator is on. If the halt indicator is off, the calculation is executed. The
halt indicator may have been turned on because of some error condition de-

tected in the input data or because of a prior calculation.

The form overflow (OF) indicator permits a calculation specification line to be
executed only if form overflow has occurred. If the OF indicator has not been
turned on, the specification line containing the OF indicator is not performed.

The matching record (MR) indicator code indicates that the calculation is per-
formed only if there is a matching record in a secondary input file.

® Rules

1.

A maximum of three indicators may be defined for a single calculation speci-
fication line. The indicators are tested in an AND relationship, which means
that all conditions set up by the indicator entries for a given specification
line must be met before the indicated calculation will be performed.
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2. If columns 7 through 17 are blank (spaces), the associated calculation is
performed at every detail time.

3. A calculation specification line may contain a combination of the various
indicators. If the control of an operation is determined by an indicator not
being on, the indicator code must be preceded by the letter N.

4. To avoid rewriting the indicators when several calculations are to be performed
under the same conditions, an asterisk (*) may be entered in column 11. A line
with an asterisk in column 11 will be executed if the conditions were met for
the preceding line. Also, once an asterisk condition has been set up for a
series of lines, more stringent conditions can be put on any remaining subset
of those lines. For example, in the following

FORM CONTROL
TYPE [ Cevel
4
INDICATORS
pe. | LINE |
No. | No. A A
N N
D D
RE sls 7 o Pz 4ps 17)is
L 100 g 1,0 Lo
*
i 0\ 2[ C i JE il L1 1
*
LRI o B A LN
*
L 04 e L |
o

none of lines 1-4 will be executed if indicator 10 is off; lines 1 and 2 will be
executed if indicator 10 is on; and lines 3 and 4 will be executed only if
indicators 10 and 11 are on.

a. Indicators are tested only when they are explicitly specified. For example,
in the following

FORM CONTROL
TYPE [-LEVEL
v
INDICATORS
PG. | LINE I |
No. | No. A A
N N
D D
| 3 sl |7 9 2 wfis azfis
0,0, (€ | 0 L
01 2‘1 C i \* I i ]
*
L 193 19 L L Ll
*
10,4 (€ | L Ly L1 L
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indicator 10 is tested only preparatory to executing line 1. The RPG gen-
erator assumes that if line 1 is executed, then lines 2, 3, and 4 should

be executed also, and produces object code that does so, with no further
testing of indicators. If indicator 10 were specified as a resulting indicator
on line 2, it is thus possible that the above might not give the results the
programmer desires.

b. The asterisk convention cannot be used on a total time line if the preceding
line is a detail time line.

m Examples

Figure 4-3 illustrates the conditions that must be present for the associated cal-
culations to be performed. Calculations are performed at detail time as follows:

When indicator 10 is set.
When indicator 10 is set and indicator 11 is not set.
When indicator 20 and control level L2 are set.

When indicator 35 is set and halt indicator H1 is not set.

13, W O SUR R

When the overflow indicator is set.

...............................
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Figure 4-3. Example of Indicators Entries



UNIVAC 9200/9300 CARD 4
UP-4106 REPORT PROGRAM GENERATOR SECTION: PAGE:

Calculations are performed at total time as follows:

6. When control level LO is set (this is always set) and indicator 17 is set.
7. When control level L1 and indicator 41 are set.

8. When control level L2 is set. (No indicators have to be set on or off.)

9

When control level L3, the matching record indicator, and indicator 12 are set.

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

m Entry
Required.

m Purpose

Identifies the predefined field name or ‘‘literal’’ that is to be processed.

m Literal Definition

A literal is actual data rather than the assigned name which represents the
address or location of the data. The various types of literals include the
following:

1. Numeric Literals — A numeric literal may contain only digits. Alphabetics
and special characters are not permitted. One algebraic sign, plus (+) or
minus (~), and one decimal point may appear in the literal. The following
rules apply to numeric literals:

a. Spaces are not permitted.

b. If the literal does not include an algebraic sign, it is assumed to be
positive. If a plus or minus sign is included, it must be the leftmost
character in the literal.

Mmoo Y HY . | R i e e e o __,__11._ H S U B |
1 I useq, may appeal anywnere in ine iilerail.

he decimal point, i
d. Numeric literals must not be enclosed in apostrophes.
e. Maximum length is ten digits.

2. Alphanumeric Literals — An alphanumeric literal is any group of characters
or spaces that is enclosed in apostrophes ('). Alphanumeric literals may
never be used in computations. The following rules apply to alphanumeric
literals:

a. Any character may be used in forming an alphanumeric literal. Spaces are
considered valid characters in the body of the literal. If an apostrophe is
required within a literal, it must be indicated as two consecutive single
apostrophes.

b. Alphanumeric literals must be enclosed in apostrophes.

c. Maximum length is eight characters, not including the identifying
apostrophes.
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4.1.4. Operation (Columns 28-32)

4.1.4.1.

3. Hexadecimal Literals — A hexadecimal literal consists of a string of one
through six hexadecimal digits preceded by an X' and followed by an apos-
trophe. Each hexadecimal digit represents a half byte of information (four
bits). The hexadecimal digits and their corresponding values are as follows:

0 — 0000
1 - 0001
2 -0010
3 - 0011
4 - 0100
5 - 0101
6 — 0110
7 — 0111

Examples of hexadecimal literals

XD’
X'101”’
X'3FFF”

Rules

1l

"

00000001
00111111

8 — 1000
— 1001
1010
1011
1100
1101
1110
1111

m m g 0O w > oo
|

and their values are as follows:

00001101
00000001
11111111

1. The factor specification must be a field name or a literal.

2. The field name in factor must be left justified, and a maximum of six char-
acters is permitted.

3. If the factor entry is a field name, it must be entered on the Input Format
Specifications form or defined as a result field (columns 43—48). If the factor
entry is defined as a result field, it has an initial value of zero.

Examples

Figure 4—4 illustrates several types of factor entries.

Entry
Required.

Purpose

Defines the processing step or calculation that must be applied to the specified
data. An operation is defined by entering its operation code in the operation field.
The operation codes shown in Figure 4—5 may be specified.

Add (ADD)

The ADD operation causes the contents of the field or literal specified in factor 1
to be algebraically added to the contents of the field or literal specified by factor
2 and the sum to be stored in the area specified by the result field. The two factors
involved in the ADD operation may contain only numeric data.
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FORM CONTROL
TYPE I r LEVEL
4

Figure 4-5. Operation Codes

INDICATORS
PG. | LINE I T FACTOR
NO. NO. ﬁ : 1
1 3 5|6 |7 ? 'IIDIZ 14DIS 1718 27|28
L1e Y g by 10,1,2,34,56,78.9 Q\
10,2 |cb | 4., |-555555.55 1/
19,3, |c Dol ke6. 660 L L @ NUMERIC LITERALS
L 10,4 Ic] | I DA L ATEY A SRR R
, 10,5 |C Ly L 10,0,8,
, 10,6, |cC N N
L 19,7, iCl | L1 L I R I
, 10,8 |c| | N e
(10,9 i€, v b e PAANG (15,
o ld "1 [ ruespar:, (2) ALPHANUMERIC LITERALS
LNy e ca b 10" " GRADY'
LAl cadoa RLELDA L @ FIELD NAME
11,3, il b F,L D3, | )
Figure 4—4. Example of Factor 1 Entries
OPERATION CODE DESCRIPTION
ADD Add
Z-ADD Zero and Add
suB Subtract
ARITHMETIC Z-SUB Zero and Subtract
MULT Multiply
Div Divide
MVR Move Remainder
COomMP Compare
MOVE Move
MOVEL Move Leftmost Characters
LOGICAL MLLZO, MLHZO
MHLZO, MHHZO} Move Zones
LOKUP Table Lookup
GOTO Branching
EXIT Exit to Subroutine
RLABL, TAG Definition of Names
SETOF, SETON Setting of Indicators
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4.1.4.2.

4.1.4.3.

4.1.4.4.

4.1.4.5.

Zero and Add (Z—ADD)

The Z—ADD operation causes the specified result field to be set to zeros and the
contents of the field or literal specified by factor 2 to be added to the result field.
Factor 1 is not involved in this operation.

Subtract (SUB)

The SUB operation causes the contents of the field or literal specified in factor 2
to be algebraically subtracted from the contents of the field or literal specified in
factor 1 and the difference to be stored in the area specified by the result field.

The two factors involved in the subtract operation may contain only numeric data.

Zero and Subtract (Z—SUB)

The Z—-SUB operation causes the specified result field to be set to zeros and the
contents of the field or literal specified by factor 2 to be subtracted from the result
field. Factor 1 is not involved in this operation.

Note: In the Z—ADD and the Z—SUB operations, a hyphen is required between the
letter Z and the word ADD or SUB.

Multiply (MULT)

The MULT operation causes the contents of the field or literal specified in factor
1 to be algebraically multiplied by the contents of the field or literal specified in
factor 2 and the results to be stored in the area specified by the result field.

The two factors involved in the multiply operation can contain only numeric data.

The number of decimal positions specified in column 52 for the result field
determines the number of decimal places that will be retained in the product. Any
excess digits at the low-order end of the result will be dropped. 1if, at this point,
the result is larger than 15 positions, all digits in excess of 15 will be dropped
from the high-order end of the result. The following formula can be used to deter-
mine if the most significant positions of the result will be truncated (no error
condition is indicated by the RPG in this case):

L1.—D1+L2—D2+Dr < 15
where

L{ = length in positions of factor 1 (multiplicand)
Dq = number of decimal positions in factor 1

Lo = length in positions of factor 2 (multiplier)
Dy = number of decimal positions in factor 2

D, = number of decimal positions in the result (product)
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4,1.4.6. Divide (DIV)

4.1.4.7.

The DIV operation causes the contents of the field or literal specified in factor 1

to be algebraically divided by the contents of the field or literal specified in

factor 2 and the quotient to be stored in the area specified by the result field.

The two factors involved in the divide operation may contain only numeric data.

The remainder, if any, from the DIV operation is lost unless a move remainder (MVR)
operation is specified on the following line. Factor 2 (divisor) must not contain a
value of zero.

To determine the highest number of positions (or decimal positions) available in
any of the DIV factors the programmer may apply the following formulas. These
formulas can be applied to check in advance whether the field lengths to be used
are such that a given division can be performed. As in the MULT operation, a
maximum of 15 positions are available.

1. L2+ Dl—D2—Dr§ 15 and
2. Ly— Dy+Dy+D, < 15 if no half-adjustment, or
3. Ly —Dy+Dy+D, < 14 if half-adjustment

where

Ly = length in positions of factor 1 (dividend)

D{ = number of decimal positions in factor 1
L, = length in positions of factor 2 (divisor)
D, = number of decimal positions in factor 2
D - number of decimal positions in the result (quotient)

The number of decimal positions in the dividend, divisor, and quotient of a perti-
nent division should satisfy the following conditions:

A =D,-D1+Dj = 0

If this condition is not satisfied, either the dividend or the divisor will be adjusted
(padded) by adding zeros to the right, depending on the following conditions:

A > 0 adjust or pad the dividend
A < 0 adjust or pad the divisor
The number of zeros padded is equal to the absolute value of A.

NOTE: The dividend value of a division may be zero, but a divisor of zero is not
permitted. If a divisor of zero is used, an error will result.

Move Remainder (MVR)

The MVR operation causes the remainder of a division (DIV) operation to be moved
into the result field after resetting the result field to zero. The remainder is aligned
to the implied decimal point. The MVR operation, if performed, must immediately
follow the pertinent DIV operation, and is meaningful only if the quotient of this
preceding divide operation was not half adjusted. Factor 1 and factor 2 cannot be
specified with an MVR operation. The result field of an MVR operation must be
numeric, The remainder is defined as follows:

Remainder = Dividend — (Divisor x Quotient)
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4.1.4.8.

FORM CONTROL DECIMAL HALF
TVPE_-I [_LEVEL FOSIT|DN—I rADJUST
v

Compare (COMP)

The COMP operation causes the contents of the field or literal specified in factor
1 to be compared with the contents of the field or literal specified in factor 2.

An indicator is turned on as specified in the resulting indicators specification.
All numeric comparisons are algebraic. The specified indicator will be turned on
under the following conditions:

1. If factor 1 is greater than factor 2, the indicator specified as HIGH is turned on.
2. If factor 1 is less than factor 2, the indicator specified as LOW is turned on.

3. If factor 1 is equal to factor 2, the indicator specified as EQUAL is turned on.

No result field is specified in a compare operation. The purpose of the compare
operation is to turn on an indicator which can be used to modify subsequent cal-
culations. Procedures of the COMP operation include the following:

1. In a comparison of numeric fields, the two factors are aligned according to
their implied decimal points before the comparison is executed.

2. When the contents of numeric fields in a compare operation are of unequal
length, the missing digits of the shorter field are assumed to be zeros.

3. When the contents of alphanumeric fields in a COMP operation are of unequal
length, the fields are aligned to their leftmost character, and missing characters
are assumed to be blank.

4. All numeric comparisons are algebraic. If an absolute value comparison of
numeric fields is desired, it can be done by means of a user-coded RPG
routine.

m Examples

The following is an example of a user-coded RPG routine designed to do an
absolute comparison of a numeric field. In this case, the name of the numeric
field is SUMB, the field lengih is seven, and the number of decimal places is
two. The absolute value of SUMB is to be compared against 500.

PG, | LINE
NO. NO.

INDICATORS &Eﬁ%ngORS

I FACTOR OPERATION FACTOR RESULT FIELD

1 2 FIELD LENGTH T R )
) 2 |2 | F2
12 4ps 7fis 27128 32[33 42 {43 48]49  51j5253[s4 8 |60

COMPARE

o
T
S

01

N S N N O S Y S ZI_IALDIDSIUMpi S I 't lelsl L1 1 I72 1 ]|8 1 1

(a]

1 olzl

Loty | Z=SUBSUMB, L, lelsi I Lt i L L !

n
-
loo

0,3

TIwISI T S I CIOI'AIPI 5lolol I O S I R B | Lo 119 2I0 2\‘ |

0

4.1.4.9.

Move (MOVE)

The MOVE operation causes the contents of the field or literal specified in
factor 2 to be stored in the area specified in the result field. Factor 1 is not
involved in this operation. The contents of the field or literal specified in factor
2 may be numeric or alphanumeric data. The MOVE operation operates according
to the following rules:

1. If the field or literal specified in factor 2 is shorter than the area specified
in the result field, factor 2 is moved to the rightmost positions of the result
field. The leftmost positions of the result field that are located beyond the
length of factor 2 are undisturbed.
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2. 1If the field or literal specified in factor 2 is longer than the area specified in
the result field, factor 2 is left truncated and the excess characters of factor
2 are not transferred.

3. A numeric field may be moved to an alphanumeric field and vice versa. This may
be used for unpacking and packing data.

4. Resulting indicators cannot be specified on a MOVE operation.

4.1.4.10. Move Leftmost Characters (MOVEL)

The MOVEL operation causes the contents of the field or literal specified in factor

2 to be moved into the specified result field, left justified. The rules for the MOVEL

operation are as follows:

1. The MOVEL operation does not use the factor 1, half-adjust, and resulting
indicators specifications.

2. Both alphanumeric and numeric data may be moved into either type field. If
alphanumeric data is moved into a numeric field, then all zones are stripped
off except the rightmost zone position. Decimal alignment is not performed.

3. Field length and decimal positions specifications (if result field is numeric)
are required in this operation if they have not as yet been defined in the pro-
gram for the result field.

Results of the MOVEL operation for the examples listed below are illustrated in

Figure 4-6.

REPORT PROGRAM GENERATOR
CALCULATION SPECIFICATIONS
Position ] [T A8ks
RES
E
OPERATION FAC;WR RFE|SE”LLJ L’;‘:é-]?H chm RESULT FIELD RESULT FIELD
2 FACTOR 2 (before move) (after move)
27|28 3233 38139 42 |43 48149 51152 153 {54
| —
() moviEL[-234. 56, ,  |aAMouNT | 8]3 23458 (888888838, , 123456888,
1 | " i | D N WO B S | 1 i T Pt 1 i ) | 1 1 ) i 1 1 i i f T T l i i L1 | i1 L1
ST T S U N T T T G Y SN A SN SO0 T T S W RO ! Voo b v s vy e v by oy b b
@J_M_IOIVIEI -2,314,56, 17,8, |RRESULT , 52 i 12,3,45,6]7,8, , , 13,3,3,133] ; i 2,3,456] , ; ;|
P IS T U U S SO T S S S M U N S S MY S A B O ) AT U N T T N N N U WA B SN O MO B S A
ST ORI ST S S T SN T WO AN WO T S S S SRR | 111{171Lll|‘(1i11{(rl|[(llJ_Lill
@_M}0|V|E|L RESULT, , ,  |FINAL, |, /7 1 I2n314|5|6—| L IAAAAA AAA | 12,314,56]AAA
T IR I N A S SN0 S T N Y N T NN SV S TN SN N RO : Lovev by o bvv e v v v by o b gy
P T T T T O S Y Y L bvwg v by g by v b L v by 1
4)MmovVELFLDA  , , [FLDX , | |5 (| _12,3,456(78,  IANAAAA L (23,456 )
P U T S S AN VSN SN SN S0 S0 N S H H SO WY N S N S S I by v b v b v b e by e by g
T RS AT I A SRR B 1 o e b v v v v b v e b by g
@ MOVEL'*‘HERE', , | |FLDY , | /7 | HERE, |, , ,  [A\AMAAAAA | |, [HEREAAA |

Figure 4~6. Example of MOVEL Operation
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1. If the result field is longer than factor 2, the excess (righthand) positions of
the result field remain untouched. (See case 1, Figure 4-6.)

2. 1If the result field is shorter than factor 2, the excess (righthand) positions
of factor 2 are not moved. (See case 2.)

3. If factor 2 is shorter than the (numeric) result field, then the sign of factor 2
is not moved. (See case 1.)

4. If factor 2 is equal to or longer than the (numeric) result field, then the sign of
factor 2 is moved into the rightmost position of the result field. (See case 2.)

5. If a numeric factor 2 field is moved into an alphanumeric result field that is
equal to or longer than factor 2, then the sign of factor 2 is moved into the
position containing the rightmost position of factor 2. (See case 3.)

6. If an alphanumeric result field is shorter than the numeric factor 2 field, then
the sign is not moved. (See case 4.)

4.1.4.11. Move Zone

The move zone operation causes the zone porticn of the specified position,
either low order (L) or high order (H), of the field indicated in factor 2 to be
moved to the specified position, either low order (L) or high order (H), of the
result field. The zone position of a numeric field is the sign. It is usually in
the rightmost position of the field.

4.1.4.11.1. Move Low to Low (MLLZO)

The zone located at the least significant position of factor 2 is moved to the
least significant position of the result field. Factor 2 and the result field can
be either numeric or alphanumeric.

4.1.4.11.2. Move Low to High (MLHZO)

The zone located at the least significant position of factor 2 is moved to the
most significant position of the result field. Factor 2 can be either numeric or
alphanumeric, but the result field can only be alphanumeric.

4.1.4.11.3. Move High to Low (MHLZO)

The zone located at the most significant position of Factor 2 is moved to the
least significant position of the result field. Factor 2 can only be alphanumeric
while the result field can be either numeric or alphanumeric.

4.1.4.11.4. Move High to High (MHHZO)

The zone located at the most significant position of factor 2 is moved to the
most significant position of the result field. Factor 2 and the result field must
be alphanumeric.

NOTE: Factor 1 cannot be specified in any of the move zone operations.
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4.1.4.12. Table Lookup (LOKUP)

The LOKUP operation causes the RPG to search a table contained in memory and
secure from it specific data needed in following calculations. The LOKUP operation
is used in conjunction with the File Extension Specifications form and is described,
together with this form, in complete detail in Section 6 of this manual.

4.1.4.13. Branch (GOTO)

The GOTO statement causes the RPG to transfer control to some other operation
which is not next in sequence. This operation may be used as either a conditional
or unconditional branch operation. The line or operation to which RPG control is
transferred must be a tag line followed by the calculation or subroutine to be per-
formed. This operation enables the programmer to address and write subroutines,
to incorporate loops of iterative coding, and to bypass segments of undesired
coding. The tag line, illustrated in Figure 4—7, must be in the following format:

UNIVAC REPORT PROGRAM GENERATOR UNIVAC
------------------------------- CALCULATION SPECIFICATIONS
SYSTEM
R [ PSS [
INDICATORS l';i%slgk;D GS
PG, | LINE T T FACTOR T
no. | wo. A A 1 oFERATION FACyer i V= SOMPARE ROKMENTS IDENTIFICATION
o b 1 2 | K2 | =2
3 506 (7 4 2 1415 1718 27)28 3233 42 )43 48149 5152 153 |54 8 160 74 |75 80
01 |c I TSI VI S S U S G 0,TO, |1, SSUE , [ L L1 I L 1 I UNCONDITIONAL !
|02 ¢ ). .1 :sORDER . TAG ., ..., « . . :
LI S 41;,,1 L L 1. i o : : i
s 1 | = F=———"1¢ CALCULATIONS T — S
U B T el . _.___,,4____‘4,_.‘_;_1__‘_“__,_ L LS ST
‘ o]
Clos |d ] ol .. lcoTo lowHAND, |0 ) UNCONDITIONAL .
L 06 ¢ | ol JLSISUE. | TAG L MKL»; A S N RO S R S N S NN S :
‘ | . i
0,7 Ic ‘ ST R e
R S }CALCULATIONS e = ‘
0.8 |C L TR - R L R il T T
10,9 |€] 7] 14 A L GOATLO ORDER , TS H Lt ¢ L i CONDITIONAL i} )
110 €l Ll - L L ONHAND, ., ; TA TR RS S BV B ] 1 I [ [
1 l‘]‘ < 1 A N S S N S S S S | L T I . J. 1 N I S N N S N N U T Bt | S T S S S
]\2 < 1 L [ 1 i T }CALCULATIONS L1 L L1 1 i i D N N S S N N S S S S IS N
- ‘\3L C Lt - i1 IS RS SN TR SO S WO S| L] 1} Il I | | T W T I N S . 1 - 1 Y S E TR S S SR S S )
ML CLil il LI i1 UJMGJL TAG L‘ Y S S | S N I L 1 L F NN N Y N S I YA Y N S S S W | | SIS W
1.5 |C | L L [ AR }CALCULATIONS 1 1 L (R A R . Pl
. ]\6‘ < 1 J Lt i1 L It P . J_;_J, I i L L
]l71 Cl:Ll IILZ Nllo L1 SN VU U W SO S S WO | GLOWT\OL ADIDJU\ Pig JE | F B B I L i COND|T|0NAL i 1
1 o - N ¥
Figure 4-7. Examples of GOTO Operations
1. Factor 1 - the name of the routine, as specified by the GOTO statement.
2. Operation field (columns 28—30) — must contain the constant TAG
® Rules

General

1. The GOTO operation must not be used to transfer control from detail to total
or from total to detail calculations.

2. A control level entry (LO—L9) must be specified when a GOTO statement is
used in total calculations.
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4.1.4.14.

3.

A control level entry (LO—-L9) must be specified in columns 7-8 of the tag
line of the total calculation operation.

Unconditional GOTO Statements:

4.

The mnemonic GOTO must be entered in columns 28—-31 of the operation
field and a name, the transfer address, in factor 2; all other columns with
the possible exception of control level must be blank.

The name in factor 2 must be unique and may consist of one through six
alphanumeric characters.

The first character of the name must be alphabetic and left justified; special
characters and blanks may not be used.

Conditional GOTO statements:

7. The GOTO must be entered in columns 28-31 of the operation field, a name in

factor 2, a maximum of three indicators in columns 9—17, and a control
level entry may be present in columns 7 and 8. All other columns must
be left blank.

8. The name specified in factor 2 is the address to which control is transferred

if the conditions indicated in columns 9—17 are satisfied.

m Examples

Figure 4-7 illustrates various entries for the GOTO operation:

1.

2.

The GOTO statement in line 01 transfers contrel unconditionally to the
tag line (ISSUE) in line 06.

When indicators 17 and 14 are on, the GOTO statement in line 09 will
transfer control to the ORDER line (02). If both indicators are not on,
the next sequential operation will be executed. In this example it is
the ONHAND coding. This operation is also the last of the detail
calculations.

If L1 and indicator 12 are on and indicator 10 is not on at total time, con-
trol will be transferred by the GOTO statement in line 17 to ADDUP.

Exit to Subroutine (EXIT)

The EXIT operation provides the ability to perform subroutines written in the
9200/9300 Assembler language. These subroutines usually perform operations
either not available or not easily accomplished in the RPG. Subroutines of this
type may consist of routines to compute such things as trigonometric functions
or logarithms.

The EXIT operation causes a transfer of control from the RPG program to a sub-
routine (written in Assembler language). The subroutine is performed, and control

is transferred back to the main RPG program.

NOTE: The programmer should possess a thorough understanding of the

9200/9300 Assembler language to use the EXIT operation properly.
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m Rules

1.

The mnemonic EXIT must be placed in columns 28-31 of the operation
field and the name of the subroutine to which control is to be transferred
entered in factor 2 (columns 33-36).

The name of the subroutine is limited to four characters. The first character
must be alphabetic and left justified; the other characters may be alpha-
betic or numeric. Special characters or blanks may not be used.

This operation may be used as a conditional operation by specifying a con-
trol level or indicators (columns 7-17).

The user may specify an EXIT operation anywhere in the program. The fol-
lowing facts should be noted regarding the placement of the EXIT operation
in four specific positions.

a. If the EXIT operation is the first detail calculation, control is trans-
ferred to the indicated subroutine after an input record is read into
the system.

b. If the EXIT operation is the last detail calculation, control is transferred
to the indicated subroutine prior to printing or punching heading and de-
tail records.

c. If the EXIT operation is the first total calculation, control is transferred
to the indicated subroutine after the input record has been identified and
the control field has been tested.

d. If the EXIT operation is the last total calculation, control is transferred
to the indicated subroutine prior to printing or punching totals.

m Examples

Figure 4—8 shows an example of the EXIT operation usage and format.

UNIVAC

‘‘‘‘‘‘‘ ~ or sscaay aaNo EossomaTioN

REPORT PROGRAM GENERATOR
CALCULATION SPECIFICATIONS

FORM CONTROL DECIMAL HALF
Ty | [TUEVEL position | [ abuust
v
INDICATORS Nor
.
PG. | LINE 1 | FACTOR OPERATION FACTOR RESULT FIELD —c
No. | No. A A 1 2 FIELD LENGTH -
N N Hi
D 0 2
i 3 6|7 2 s a7hs 27|28 32[33 42{43 48l49  s1js2ls3lsa )
0% et 1) V6NV Oy  \ § oy (EXELT SUBR T L |
02 c N ] — —
1 It 1. L 1 i L4 i i i | 1 L i [ ! [ [ H J - 1 PR JR N I 1
1
RIS OPTIONAL | | S !
ONLY FOUR CHARACTERS
i 01 41 c I . 1 Lo Lo - L0t L
OJ_5L c o’ il . L1 SRS SRS N T S N S TR R i 3 SO TR S N SN SR S | l N S S N | il il —t,
| i

Figure 4—-8. Format of EXIT Operation
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4.1.4.15. Result Label (RLABL)

The RLABL statement is used to provide field and indicator linkage between the

RPG program and a subroutine. It allows the subroutine to process data generated
in the RPG program and to return it for further processing. The RLABL statement
is similar to the ENTRY assembler directive. The use of the RLABL statement is
described below.

Field Definition — If a field is used in both a subroutine and the RPG program,
then it must be defined in the RPG program.

® Rules
1. The format of the RLABL statement consists of the mnemonic RLABL placed

in the operation field (columns 28—-32), and the name of the field (used in both
the subroutine and the RPG) is indicated in the result field (columns 43-46).

2. The field name is limited to four characters; the first character must be
alphabetic and be left justified; the other characters may be alphabetic or
numeric.

3. Field length (columns 49-51) and decimal positions (column 52) must
be specified if the field has not been defined elsewhere in the program.
If the field has been defined in the Input Format Specifications form or
on the Calculation Specifications form (as a result field), then the field
length and decimal positions entries may be left blank.

4. Columns 7—27, 33—42, and 53-59 must be blank.

5. A field name used in a tag statement must not be used in a subroutine. There-
fore, a RLABL statement must not contain a name used in a tag line.

6. All RLABL entries for an RPG program must be placed at the end of the
Calculation Specifications form. .

B Examples
Figures 4—9 and 4-10 illustrate RLABL formats.

Indicator Definition: If the condition of RPG result indicators must be known
in a subroutine, then those indicators must be defined in an RLABL statement.

B Rules

1. The entry in columns 43—-46 of the result field consists of the letters IN
followed by the indicator number or letters.

2. Each resulting indicator defined in an RLABL statement must be used in at
least one other RPG operation. The subroutine may refer to the indicator
as the data located at INxx. A name or indicator used in an RLABL state-
ment may be used in several routines.

NOTE: The hexadecimal representation of indicator conditions is FO for on and
00 for off. For example, a compare immediate instruction (in the Assembler
language) would use the hexadecimal representation of FO or the eight
bits of 11110000 to test for an on condition of an indicator.
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REPORT PROGRAM GENERATAOR
CALCULATION SPECIFICATIONS

DECIMAL HALF
POSITION_l rADJUST

RESUL
INDICA

OPERATION FACTOR RESULT FIELD COMPA

2 FIELD LENGTH Tl 0.
1-2 1.2
27|28 32|33 42{43 48l49 5152 53|54
y REABRL v  FILDAL L (0,1,0[2 I I
L ! S S Lo Lt I

Figure 4=9. Format of RLABL Operation, Field Not Defined Elsewhere

REPORT PROGRAN GENERATOR
CALCULATION SPECIFICATIONS

DECIMAL HALF
POS?T}ONT I_ADJUST

RESUL

INDICA

OPERATION FACTOR RESULT FIELD =

2 FIELD LENGTH H,CO"‘LP(‘)

T2 |12
27}28 32{33 4243 4849 sifs2ls3lsa  se
- RlL\ABL i 1 i J | FJLIDLBJ L L i 1

1 i | 1 i I i 1 1 i L 1 i ! i 1 1 1

Figure 4~10. Format of RLABL Operation, Field Defined Elsewhere

& Examples

1. If the condition of the matching record indicator is required in the subroutine,
then the label INMR is entered in the result field of the RLABL line. The
RPG is notified by the RLABL statement that the condition of MR is to be
tested in the subroutine.

2. Figure 4-11 illustrates the entry for an indicator definition in an RLABL
statement.

4.1.4.15.1. Coding of Subroutines

The EXIT operation may only be linked to subroutines that are coded in Assembler
language. A subroutine may have only one entry point, and this must be its first
byte. A subroutine that is to be incorporated into an RPG program must not con-
tain input/output operations for devices specified on the File Description form. The
programmer should observe the following points concerning the use of registers:

1. Register 14 is used by the RPG to store the return address from the subroutine,
The return address is the address of the operation following the EXIT state-
ment and to which control is transferred upon completion of the subroutine.
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4.1.4.15.2.

REPORT PROGRAM GENERATOR
CALCULATION SPECIFICATIONS

DECIMAL HALF
POSITION—q I_ADJUST

RESUL TING
INDICATORS
OPERATION FACTOR RESULT FIELD 1 - 10
A
2 FIELD LENGTH H|COM53REEQ
>2 | K2 | 1=2
27128 3233 42 143 48149 51152 |53 {54 156 158 60
" R]L(A‘BIL N N S I N N N S| l lNlMlRl ! [ 1 1 1
L F N i | 1| L 11 1 N T S T | 1 1 1 1 L I
L1 R|LIAIBZL I I T N S N I lJNlol]I 1 L1 { 1 I {
11 DN I S N N N TN S U W | I I S | 1 1 { 1 It i
1 RILIAJBIL ) N WS R R S T N | | |Nl]16l 1 Ll Il L i |
1 L - It FS S N B W | | S S S S S | 11 It i 1 1

Figure 4—11. Result Label Statement Indicator Definitions

2. The subroutine must preserve and restore the contents of the registers it uses.

Subroutines to be incorporated into an RPG program must be assembled separately
by the 9200/9300 Assembler. The subroutines must be relocatable and all Assem-
bler linking conventions must be observed. The object program deck of a sub-
routine is loaded at RPG program generation time.

A field length, defined in an RPG specification, is implied with every use of
the field name in the RPG program. This is not the case when the same field
name is used in a subroutine. The length of the field must be specified in every
statement referring to this field since the length as specified in the RPG pro-
gram was not available to the subroutine when assembled.

Figure 4—12 illustrates the coding necessary for an RPG program and an asso-
ciated subroutine that uses SUBA and SUBC fields as defined in the RPG
program.

Subroutine Restrictions

The programmer must observe the following restrictions when using subroutines
written in Assembler language.

1. Subroutines must not contain input/output operations for devices specified
by the RPG program on the File Description form.

2. Control cannot be transferred from one subroutine to another.

3. Calculation fields defined in a subroutine must not be used in another sub-
routine.

4. Numeric data transferred between the RPG program and a subroutine must be
in packed format.
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Figure 4-12. Somple Coding RPG And Associated Subroutine
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4.1.4.16. Tag (TAG)

4.1.4.17.

4.1.4.18.

4.1.5.

The TAG entry is referenced and defined under the GOTO operation.

Set Indicators Off (SETOF)

This operation causes the indicators specified to be placed in the off condition.
A maximum of three indicators may be specified in columns 54-55, 56—57, and
58—-59. The headings of columns 54-59 have no relation to the indicators speci-
fied in these columns by the SETOF operation. The SETOF operation may be
used to turn off any RPG indicators. It may also be made a conditional statement
through the use of control levels and indicators.

Set Indicators On (SETON)

This operation causes the indicators specified to be placed in the on condition.
A maximum of three indicators may be specified in columns 54-55, 56—57, and
58-59. The headings of columns 54—59 have no relation to the indicators speci-
fied in these columns by the SETON operation. The SETON operation may be
used to set any RPG indicators. It may also be made a conditional statement
through the use of control levels and indicators.

Result Field (Columns 43-48)

Entry

As required by the operation.

Purpose

Defines the area in storage where the result of a calculation is to be stored. The
units position of the area always contains the algebraic sign when an arithmetic
operation is performed.

Rules

1. The name of the result field may be alphanumeric, but the first character must
be alphabetic. Special characters or spaces are not allowed.

2. The field name may contain from one through six characters and must be
left justified.

3. The same field name may be used more than once in different calculations if
the length of the field and the number of decimal locations are the same.

Examples

Figure 4—13 describes some typical field name entries in the result field.

4.1.6. Field Length (Columns 49-51)

m Entry

Optional.

m Purpose

Defines the number of storage positions to be reserved for the contents of the
result field.
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Figure 4~13. Example of Result Field Entries

m Rules

i. The maximum field lengths for RPG operations are as follows:
decimal fields — 15 digits
alphanumeric field — 256 characters

2. If the same field name is specified more than once, the field length and
decimal position specifications need not be repeated.

NOTE: When the half adjust specification is used, the field length entry refers
to the length of the result field after half adjustment.

4.1.7. Decimal Position (Column 52)

® Entry
Optional,

® Purpose

Defines the number of decimal places required in the result field (the decimal
alignment of input fields is specified on the Input Format Specifications form).

B Rules

1. Every decimal result field must have a decimal point specified for it. When
the result field of an arithmetic calculation has no decimal positions, a zero
must be entered.

2. A maximum of nine decimal places may be specified.

3. Decimal alignment for calculated numeric results is automatically handled
by the RPG.
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4. When the result field is alphanumeric, the decimal position field must be left
blank.

4.1.8. Half Adjust (Column 53)

a Entry
Optional.

a Purpose
Causes the contents of the result field to be rounded. The digit 5 is added to the
position immediately to the right of the last decimal position retained in the
result field.

m Codes
H — Half adjust takes place only when this code is entered in the half adjust

field.
m Rules

1. This specification must be blank for all alphanumeric fields.

4.1.9. Resulting Indicators (Columns 54-59)
m Entry
Optional.

8 Purpose

The resulting indicators specification causes the result of the specified operation
to be tested after it is completed. Based on the results of this test, an indicator
may be turned on and then be used to controi subsequent caicuiation and output
operations. The resulting indicators specification may be used as follows:

1. To test whether the result of an arithmetic operation is plus, minus, or zero
and to turn on the specified indicator.

2. To test the result of a compare operation and to set the associated indicators
according to the following:

a. Factor 1>Factor 2---Set HI indicator (columns 54-55)
b. Factor 1 <Factor 2---Set LO indicator (columns 56—-57)
c. Factor 1=Factor 2---Set EQ indicator (columns 58-59)
When a resulting indicator is specified and the operation with which it is associated

is executed, the indicator is adjusted; it is set if its condition is met; it is reset if
the condition is not met.
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Indicator codes 01-99 may be specified. Halt indicators H1 and H2 may also be
specified. If the operation is SETON or SETOF, control level indication L1-L9
may also be specified.

B Rules

1. More than one indicator may be on at any given time.

2. A resulting indicator (01-99) may be defined more than once on the form. Any
subsequent redefining of a resulting indicator may alter the indicator setting.
If it is not redefined, the indicator is not altered until that calculation line is
executed again.

NOTE: The term ‘‘defining’’ as used in conjunction with indicators refers to the
setting of an indicator to its ‘‘on’’
tion, indicators are defined in the resulting indicators specification.
Indicators are also defined on the Input Format Specifications form under
the record indicators specification to identify the input card type and
under field indicators to record the status of a field (plus, minus, zero,
or blank). All other references to indicators on the various specification
forms test the specified indicators to determine their status, but the
indicator is not altered. This includes the indicators specification on
the Calculation Specifications form which controls the execution of a cal-
culation, and the output indicators specification of the Output Format

Specifications form which controls the execution of output operations.

or ‘‘off”” condition. During calcula-

4.1.10. Comments (Columns 60-74)

m Entry
Optional.

m Purpose

The comments field is not required by the program. However, the programmer
may enter any useful remarks that will be of assistance in program checking and
testing.

m Examples

Figure 4—14 illustrates the following example and entries on a completed Calcu-
lation Specifications form;

Assume that FIELDA through FIELDN have been defined on the Input Format
Specifications form as follows: FIELDN is alphanumeric; all others are numeric;
FIELDA, FIELDB, and FIELDC each have three decimal places.

1. FIELDA is added to FIELDB, and the result is stored in FIELD1 (defined as
eight numeric positions with two decimal places). The H entry in column 53
specifies half adjustment of the answer. The zero resulting indicator is used
to set indicator 65 when the result of the addition is zero.

2. This calculation will be performed only if indicator 65 is not set (previous
result not zero). FIELDC is added to FIELD1, and the result is stored in
FIELDI1. Field length and decimal positions are not defined for FIELD1
because it is not necessary to repeat them. However, the H entry is repeated
to specify half adjustment. (FIELDC has three decimal places.)
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Figure 4=14. Example of a Completed Calculation Specification Form

3. FIELDE is subtracted from FIELDD, and the difference is stored in FIELD3.
Indicators 98 and 99 are set when the result is negative or zero, respectively.

4. FIELDF is stored with reversed sign in FIELDG, as defined on the Input
Format Specifications form.

5. FIELDH is multiplied by the numeric literal 3625, and the result is stored in
FIELD4, containing three decimal places.

6. FIELD] is divided by FIELDK and the result is stored in FIELD5. Note
required entry of zero decimal places.

7. FIELDL is compared to the literal 480000. If FIELDL is algebraically
greater than or equal to 480000, indicator 75 is set.

8. A numeric field is moved from FIELDM to FIELDS®.

9. An alphanumeric field is moved from FIELDN to FIELD7. (No entry in the
decimal positions specification indicates an alphanumeric field.)
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