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\ A BSTRA CT

‘this volume describes the Output Processor (OP)
component ot the NIPS 360 FFS. It presents the Output
Processor ’s capability, the type of output produced , and the
methods employed in producing this output. 1 describes the
control cards required, a quick reference summary of all
cards, and a summary of differences between 1410 NIPS and
NIPS ~60 FF5 concepts of the Output Processor.

This document supersedes CSN UN 15—74, Volume V.—~

CSM UN 15—78, Volume V is part of the following
additional 360 FFS documentation:

css u~ 15—78 vol I - Introducti on to File Concepts
• Vol II — File Structuring (?S)
• Vol III - File Maintenance (TN)

Vol IV - Retrieval and Sort Processor (RASP)
Vol VI - Terminal Processing (TP)
Vol VII — Utility Support (UT)
Vol VIII - Job Preparation Manua l
Vol IX - Etror Codes

TE 514—78 — Installation of NIPS 360 FF5
CSN GD 15—78 — Gøneral Description

I

vii
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OUTPUT PROCESSOR (OP)

Section 1

INTRODUCTION

This volume describes the Output Processor (OP), its
various capabilities, and the language required to use it.
OP is a valuable aid for data presentation. -

The reader will understand terms used in this document
more readily if he has a genera l understhnding of NIPS 360
FFS file concepts.

This volume is divided into the following sections.

OP Capabilities — General description of the processor’s
capability, the type of out put produced , and the met hod used
in prod ucing this out put.

Control Card Formats — Control cards required to specify
the format and publication of reports on a variety of output
media.

Report Specifications Summary — Quick—reference
summar ization of all cards used in Report Instruction Table
(RI?) structuring.

Run Deck Formats - Typical sequences of ~utput Processor
control cards.

Supporting Features — Those features which co.ple.ent
the Output Processor or are required for its operation.

p 
summary of 1410—5/360 Changes — Significant differences

which NIPS 11410 FFS users will encounter in using NIPS 360
FF5.

1
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OUTPUT P RO C E SSO L~ (O P )

Section 2

OP CAPABILITIES

The Output Processor is designed to provid e the user
with hard copy reports, printed listings, punched cards, or
magnetic tape of the data file or retrieval answer files.
The system enables the user to see the information stored
and to use the various report structuring options to control
the output format and alter the data content by editing,
subroutine conversion, or arithme tic operations.

• The user communicates his requirements to OP through
report-structuring cards. OP translates the cards and
generates machine-language instructions to perform the
output logic. These instructions constitute a RI? and may
be stored on a temporary data set for use on a one—run basis
or on a library data set for repeated usage.

2.1 Input

Input to the Output Processor component may be a QRT/QDF
produced by the RASP component, or in Source Direct mode, a
NIPS data tile. When the data file is the input to OP, the
data file may be a single sequential file, concatenated
segments ot a sequential file, an indexed sequential file,
or S/370 virtual storage (YSAM) file.

2.2 Output

Figures 1, 2, and 3 illustrate the results which are
obtainable from the Output Processor.

2
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HORIZONTAL

I I I I _
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VERTICAL
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NOTE: Labels may be inserted on any line

1 LABELS

_ _ _ _ _ _ _ _  
DATA

• Figure 1. Dat a and Label Pr in tout
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OUTPUT PROCESSOR (OP)

~~~~~~INAL~ ARD CARD COUNT

(

/~~ERIODIC DATA TOTAL LABEL COUNT

LABEL FIXED DATA FIXED DATA PERIODIC DATA

TITLECARD

Figure 2. Punched Output
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Insertion of _____________________________________________________

report Head,r L 1
Iden ifica 

____________________________________inforn~ation

(Headers are
printed at the
beginning of
each new page )

(Titlelines
are printed at
the be ginning
of the report
only) • 

DATA ~ DATA LABELS

(Labels and )
data lines are
printed~ atthe us~ r ”e
option~ oncef or each input
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are printed at FINALLINES
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• report only) ~~~~~~~ 
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/

L
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OUTPUT PROCESSOR (OP)

2.3 Standard Functions

Although a number of standard functions are performed
aut omat ica l ly  by the progra m , there are standard default
options whic h fac i l i ta te  the require.ents of the user. Much
of this manual is concerned with how one would modify a
standard func t ion .

• In preparing the work for the OP component, the user
should arrange eve nts in the sequence in which they occur to
ensure the desired results. As illustrated in the examples ,
a report usual ly consists of heading and t i t le lines, data
and labels, a nd f ina l  lines and trailers.

Title lines and f ina l lines are processed at the
beginning and end of the retort, respectively. Headers and
trailers appear at the top and bottom of a page. In the
data and label area, there are generally three levels of
processing. The first is the record level; each time a new
record is •ade available in core storage, certain functions
are performed regardless of where the card specifying the
function appears in the deck. The second is the line level,
a grouping of actions or conditions; at this level, the
entire group is treated as a unit. The third level is the
field level at which conditions or actions concern only that
field.

2.4 File Analysis and Run Optimization Statistics

OP gathers and outputs Tile Analysis and Run
Optimization Statistics. The File Analysis Statistics are
defined as follows. The data set name (DS N A ME ) of th is  data
set must be the data file name suffixed by a T. The T is
added to ISAN and YSAM names; the S is replaced by T in SAN
nameb . To obtain tránsacticn output, the DSNAME must be
cataloged and the user must specify the volume serial
(VTRANS) and unit (UTRAMS) in the execution proced ure. The
volume may be any direct access volume.

If the transaction data set exists at execution time ,
transactions will be added (D!SP*NOb) . If the data set does

• not exist, a 5—track data set will be dynamically allocated.
The user may change the allocation val~e by overridin g the
TRANS? DD card space parameter. Transactions are written as
fixed length, unblocked, SO—byte records. The format

6
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OUTPUT PROCESSOR (OP)

(fixed) and length (50) cannot be changed but the user may
change the blocking factor by specifying a DCB BLKSIZE in
the TRANST DD card which is a multiple of 50.

• If the user specifies a DSNANE (TRANS) in the TRANS DD
card, he must supply all parameters required to process the
data set. These parameters must conform to the requirements
defined above.

The statistics gathered will be in the for.at of
transaction records suitable for inpu t to an PM run to
update a tile. The information consists of the data file
name, component name, source •odulf name, count of
executions of the source, and the date the source module was

• executed.

The Run Optimization Statistics are initiated through
parameters entered in the PARN field on the EXEC card. The
breakdown of the statistics details the a•ount of core used
for user subroutines and tables, RIT, process block, I/O
buffers, and access methods. It will also include the
number of BLDL entries allocated and used, and the number of

• entries required for each subroutine, table, and the NIT to
reside in core. The amount of core required for each of
them to reside in core is output. If any are rolled, this
information ‘s output with the number of times rolled and
the cause of the rolling.

Since OP uses all of the available core for a processing
block, th. value in the process block used field will be a
minimu , size necessary to hold the largest data record,
fixed set, and all çariodic subsets.

The user is able to enter override parameters for the
number of BLDL entries to allocate and the size of the
processing block desired for the storage of data records
during OP execution.

The parameters that may be entered in the PARM field on
the EXEC card are as follows:

ROS — Indicates the Run Optimization Statistics are
to be gathered and output.

-i ii 
•— - - - ~~~~~~
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OUTPUT PROCESSOR (OP)

NOROS — Omit Run Optimization Statistics. If none of
the following parameters are used, this should
be omitted as it is the default.

The parameters that may be used to tailor the core
allocation are as follows:

TCP=nK — The number (n) of 1000 (K) bytes requested for
the process block. -

TCB=n - The number (n) of BLDL entries to allocate.

TCS — Use the statistics record on the ISAN data
file to compute process blocksize. This
parameter cannot be used with the TCP
parameter.

For a more detailed description of the capability, see
Volume I, Introduction to Pile Concepts.

2.5 Limitations )
The user of the Output Processor should be aware of the

following system limits:

‘40 RITs structured in one OP run.

10 Data files in one PIT.

~42 Sets referenced in one PIT.

30 Subroutines specified in one RIT.

550 Named literals defined in one PIT.

52 Maximu. literal size (named or unnamed).

8192 Bytes for a compiled individual level 1 statement.

5 Retriever generated work area values per set; each
is one fullword (four bytes) in length.

• There is no limit on the number of the following items
which may be specified:

- 
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Data f ie ld name s

Da ta l ines

Label lines

Header lines

Trailer lines

Record(s)

Card(s)

Control cards

I
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Section 3

CONTROL CARD FORMATS

This section describes the control card requirements to
specify the format and publication of reports. The cards
required to supervise an Output Processor run are specified
first. General requirements for structuring a PIT are
given, followed by detailed information for specifying
reports on three output media——printer , card punch, and
magnetic tape.

3.1 Output Supervisor Control Cards

The control cards designed for use with the output
• supervisor are described in this subsection. All control

cards, except where noted , are in free format with the card
type beginning in column 1; the other card entries follow
this card type with one or sore spaces between each entry or
word. Entries may be placed in the card through column 71.
Any punch in column 72 indicates that there is a

• continuation card.

It required , sequence numbers for the control cards are
punched in columns 73 through 80.

Before describing the individual control cards the
general order of a run deck will be described. The Output
Processor executes previously structured R rTs using as input
either a data tile or an answer file generated by a
retrieval. Thus a run deck may contain PIT specification
decks or appropriate control cards to execute a PIT.
Consider a run dec k as having two parts separated by a
SOURCE card. The order would be:

t 
S

1’ 
10 I . ;
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OUTPUT PROCESSOR (OP)

RI? specification decks

SOURCE car d

Publish control cards

3.1.1 CREATE Card (RITID , STORE, DEBUG, BOOL)

Each PIT to be structured must be preceded by a CREATE
card. The CREATE card identifies the PIT by assigning an

• RITNANE which •ust conform to the NIPS naming conventions
(section 2.6.3 Volume I, Introduction to File Concepts) and

• di rects the disposition of the generated program. Permanent
or standard PITS are added to or replace existing PITs on a
permanent library and remain there until deleted by the
user. Temporary PITs are placed on a temporary l ibrary  and
are released at the end of the current run.

This card may also be used to specify two special
operators, DEBUG, which ind icates tha t the structure deck is
to be checked for errors only, and a BOOL option which
indicates tha t  Boolean logic is to be used with conditions.

The CREATE car d has a positional keyword format. The
allowable keywords are as follows:

CREATE — Identifies the card and starts in cclumn 1.

RIT ID — Is the keyword for PIT .dentifications.

STOR E — Is the keyword for disposition. Dispo~ ition
can have the values PENN—OLD to replace a permanent
PIT, PERM—NEW to add a permanent NI? and TEMP for a
temporary PIT.

L J E B U G  — Designates error check only.
This option provides for validation of a run deck
without  bui ld ing a PIT. The STORE parameter should not
be used if DEBUG is specified .

BOOL - Used as the last p arameter to indicate Boolean logic
us•d.

• Note : It the keywor d RIT ID~ is not first, th. valuespecified is assumed to be the name of a PIT to be

-

~~~~ 
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OUTPUT PROCESSOR (OP)

structured , and the following options are taken:  storage
of the RI? on the permanent l ibrary as a change and
BOOLEAN logic. When the keyword RITID is specified, the
second e n t r y  must be STORE or DEBUG ; if any other value
is specified, the DE B UG option is assumed and the PIT
will only be checked for specification errors.

Example:

a. CREATE PITAP
R I T AP wil l  be struct ured and stored on the
p•rmanent library as a change . The Roolean loqic
option is assumed.

b. CREATE RITIDzRITNA ME STORE=P !RM—OLD
Structure the PIT RITNAME . The store option is
used to replace a permanent PIT on a library.

c. CREATE RITID=RITNANE STOR~=PEPN—R!WSame as example b except that the newly structured
RIT is added to the permanen t library.

d. CREATE RITID=RZTNANE STORE=TEM P
The PIT will be added to the temporary library and
deleted on completion of the step.

e. CREATE RITIDZRITNANE DEBUG
A debug pass will ~e made through the edit and
translator to check for specification errors. No
RI? will be struct ured or stored.

f. CREATE RITITzPITNAME STORE=PERN—NEW BOOL
Specifies Boolean logic option.

12
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OUTPUT PROCESSOR . (OP)

3.1.2 SOURCE Card (DIRECT, RETRIEVAL)

The last PIT specification deck (if any) is followed by
a SOURCE card, if reports are to be publ ished during the
same job. There are two sources of input data to OP.

SOURCE DIRECT — Used when data is to be read directly
f rom the data file wi thout  ha ving previousl y been qualif ied
by retr ieval .  It must  be followed by at least one PUBLISH
card.

Example:

To run directly against a data file and to publish the
report produced by PIT ZILCH.

SOURCE DIRECT
PUBLISH RITID=ZILCH

SOURCE RETRIEVAL — Used when data is read from a file
qualified and produced by the Retrieval program. Operating
in a batch query environmen t, one can ex pect more than one
set of answers on the source data set. If all answer sets
are to be published using the BITs specified at retrieval
time and not requiring any additional inpu t parameters, no
other control cards are required. This is referred to as
the “nonselect” mode.

Example:

SOUR CE RETRIE VAL

This card alone would indicate that all answer sets on the
input data set were to be published by the retrieval
designated PITs that are on the Permanen t Library. If only
designated answer sets are to be published, or additional
parameters are to be provided , the SOURCE card will be - •

followed by at least one PUBLISH card per report published. •

This is referred to as the “select” mode.

1 •
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Example:

SOURCE RETR IEVAL

PUBLISH ANS ID 17....

Answer set number 17 would be processed.

3.1.3 PUBLISH Card (PI’I’ID, SPECIAL, ANSID, COVERPAGE,
PAGENO , BODYLINES , COPIES, CLASS , PARAM , DEBUG ,
DATE)

The PUBLISH card is used to provide the OP Supervisor
with the BIT name, the answer set ID, and a cover page code.

The PUBLISH card is free format, keyword in form.
Columns 73—7’s must be blank. All parameters required by the
Output Processor can be entered using this card.

I
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RITID=RITNAM! Identifies name of RI?
stored on Permanent
Library.

SPECIAL=RITNANE Identifies name of PIT
stored on Temporary

• 
- Library.

ANSID NN Identifies a set of
• an swers to be published .
• MN is the 1— to ‘s—digit

query number used at
retrieval time. Note
that for multiple
executions of the sa•e
query, the retrieval
component will s u f f i x  the
query number with an

• alpha character for the )
second and subsequent
execut ions, The suffixes
begin with the letter “A”
and must be included as

• part of the ANSID when
applicable.

ANSID MN/RRR Identifies a • set of
answers to be published.
NH is the query number as
defined above and BRR is
the secondary (PIT) ID
used at retrieval time.

COVEKPAG E~CDV Designates the cover page
• code to be used for the

report. (Optional.)

PAGENO—NN Designates a starting
page number; defaults to
1. (Optional.)

BODTLINESSNN Allows number of body
lines per page to be

15
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change d at run time ;
defaults to 50.
(Optional.)

COPIES=NN Allows number of copies
to be specified ; defaul ts
to 1, (Optional.)

CLASS UNCLASSIPIED Classification of output.
Note that if there are
em bedded blanks the
classification must  be
enclosed in (quo te)
signs.

PARAa= ’PA RAN EXAMPLE ’ Parameter allowing the
user to introduce up to
60 bytes of information
to the PIT at PIT
execution time. Sane
rule for embedded blanks.

DEBUG~NN Used at execution time to
allow the user to
designate the numbe r of
data blocks to be passed
against the RI?. The

• maximum number specified
is 32,767. When N is
exhausted, an end—of—file
or end—of—answer set is
simulated . When data p

interrupts occur and a
dump is required, the
DEBUG parameter can be
used. If there is a
debug count, the first
data interrupt will cause
a SYSABENI) dump. When
using this option, make
sure the debug count is
high enough to get to the
record causing the data •

interrupt.

16
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DATE DDNMM YYH HMN Allows user to specify up
to an 11—charac ter date.
Same rule for embedded
blanks.

Example: 72

PUBLISH ANSID=l PITID~ RITEXP1 P COVERPAGE=CDW X

PA GENO IO1 BODYLINES=40 COPIES=2 X

CLASS= ’VER! UNCLASSIFIED’ DATE’15FEB68’ I

PARAM ’THIS IS AN !XANPLE OF THE - PUBLISH CARD’ X

DEB U G 1O

• Several of the PUBLISH card parameters warrant further• explanat ion.

ANSID may specify a query number or a query number and
a secondary ID. If the retrieval produced several sub—
answer sets and ANSIDZNN is used, all subansver sets will be
produced. If a particular subanswer set is required the
form ANSIDZNN/RRR must be us•d.

kxecution of a temporary BIT can be specified only via
• this form of PUBLISH card. This includes retrieval-

designated BITs.

Care should be used in specifying the query number for
pu blisaing multiple executions of the same quer y by the
retrieval component. The second and succeeding query
executions result in the query number being suffixed with an
alpha character. Suffixi ng begins with “A” and progresses
sequentially for each execution of the same query. For

4 example , if query number “22” was executed three times (with
different replacement values using the RASP skeleton

• capability), the first answer set would be specified as
ANSIb~22, the second as ANSID=22A and the third as
ANSIDx22R~ The specification of the subanswer set (PIT ID)
remai ns unchanged.

I .
t
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Publication of an answer set can be requested any number
of times in the same run . The PUBLISH control cards can be
in any order. Answers are published in answer file order.

Example:

PUBLISH ANSID 1 RITID=RITNAME

PUBLISH ANSID~ l SPECIAL= ZILCH

The CLASS paramete r is compared against the file
classification and if not equal, or if the classification
parameter is not specified , a warni ng page will  be printed
alon g wi th a console diagnostic to the operator.

The DEBUG parameter is a useful tool in debugging a R1T~The analyst can “run ” against a real data file or answer
set, and limit the amount of output to a specified number of
bLocks until checked out.

COVERPAG E is a series of codes providing a special cover
page for the report containing classification downgrade and
warning information in the format COVERPAGE = CDWS.

In compliance with the Executive Order 11652, 8 March
1972 which establishes current policies governing
classification, downgradi ng and declassification of official

• informa tion, the following coverpage features are available
tor the user’s requirements.

The codes and their results on the cover page are as
follows:

—~~~

•t. 
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The classification code is represented by ‘C’ in the
example.

C - Code Data

U Unclassified

C Co n f i d e n t i a l

S Secret

T Top Secret

3 Top Secret - Crypto

- I Top Secret — Special Intelligence

H Top Secret — Category 10

G Top Secret — Category 7

F Top Secret - SlOP

E Top Secret - SlOP — ESI
Note: The following paragraphs are printed with
Code F-—Top Secret - StOP.

Special handling required——not releasable to
foreign nationals or their representa ’- ives.

This document contains information affecting the
National Defense of the United States within the
meaning of the Espionage laws, Title 18, U.S.C.,
Sections 793 and 794. The transmission or the
revelation of its contents in any manner to an

H unauthorized person is prohibited by law.

The downgrade code is represented by ‘D’ in the example.
- 

- The absence of a valid code causes the program to bypass the
printing of the cover page. This does not cause the OP run
to be terminated. Valid codes and their corresponding
results are as follows:

19
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D - Code Data

a. DOWNGRADE TO: 
____

SECRET ON
CONFIDENTIAL ON_~~
DECLASSIFY ON _____ _____

b. CL AS SIFIED BY: — ——EXEMPT FROM GEN !RAL DECLASSIFICATION SCHEDULE
• OF EXECUTIVE ORDER 11652 EXEMPTION

DECUSSIFY ON

c. CLASSIFIED BY _____

SUBJ ECT TO GENER AL DECLASSIFICATION SCHEDULE OF
EX E CUTIVE OR DE R 11652 ATU OMAT I CALL Y DOW NGRADED
AT TWO YE AR INT E RV ALS DECLASSIFY OH 31
DECEMBER ____

The warning code is represented by ‘N’ in the example.
This cods is optional and is used to designate that a
special warning should be printed on the cover page . The
warning codes and their corresponding results are as
follows:

N - Code Data

A Controlled dissemination

B Formerly Restricted Data, Section 14’IB,
Ato.ic Energy Act , 1954

C Restricted Data, Atomic En.rgy Act, 1954

D Special Handl ing Required, not releasable
to foreign nationals or th.ir rspresenta—
tives

E Reproduction of document in whole or
part prohibited except with permission
of issuing office or higher authority

20
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P Special Handling Required, not releasable
to foreign nationals or their repre-
sentatives, reproduction of docume nt in
whole or part prohibited except with
permissio n of issuing office or higher
authority

The special instruction code is represented by ‘SI in
the example. It is used to designate one of the following
instruct ions:

X NATIONAL SECURITY INFORMATION
UNAUTHORIZED DISCLCSURE SUBJ ECT TO
CRIMINAL SANCT ION

(Note: This instruction is for classified information which is
furnished to person s outside the Executive Branch)

W WA RNING NOTICE — SPNSITIVE INT!LLIGENC~ SOURCESAND METHODS INVOLVED

Note: For all codes the letter “N” (for none) may be used in
any position to omit blocks of options.

3.2 Report Structuring Control Cards

The following is a summary of OP control cards us8d for
• structuring a RI?. A FILE card identifies the file for the

specifications to follow. A FORMAT card describes the
format of tape, card , or printed listings and the limits of
each if required (e.g., blocksize, number of positions per
line for the specifications to follow).

- Either  a FILE card or F ORMAT card must appear first . •
This will allow multiple files by format, or multiple

• 
I 

formats by tile.

Omit - Followed by conditional logic; used to omit
I i  presenta tion of .a r cord.

Stop — Followed by conditional logic; used to stop the
• report.

Header — Describes infor.ation that will appear at the
• top of each page of printed output.

21
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Titleline — Describes information that will be printed
at the outset of the report (albeit after header ’s
information) only.

ov e r f l ow  — Information that will be printed (following
header information ) if the first line (LINE1) of the PIT
is not the line to be printed after the printer ejects
to a new page. (See figure LI for an example.)

READER

Title Page 1

Linel
Line2

• Line 3
LineLI

T R A I L E R
H EA DER

Overflow Page 2

Line 5
Linel
Line2
Line3

Figure 4. Overflow Line

Line — The primary method for specifying data
information on the printed page. In a RI? calling for
multiple sets of line specifications, the lines will be
prin ted. Periodic information will be repeated until
all such information is printed, going through a
complete cycle for each record.

Label — Associated or supplementary information attached
to a line; an associated label will be printed only if
its line is printed .

• 22
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Final line — Information to be printed only at the
termination of the report.

Trailer — Information that will appear at the bottom of
each page of printed output.

The following paragraphs discuss in detail the report
specifications necessary to generate a normal report format.

• The discussion of the report specifications introduce
• examples to illu strate the specifications. Specifications

for punch card and magnetic tape format are shown in
sections 3.4 and 3.5 respectively.

3.2.1 Specification of the Data File

The example used here is a single file report and the
first specification should be the file mnemonic to which the
report pertains. This is true whether more than one format
(print, punch , or tape) is to be specified or if the report
is to be printed only, as in this example. Multifile
reports must have the file mnemonic specified for each set
of specifications dealing with that file. Thus, for this
example , the file mnemonic would be:

FILE T!ST360

The file mnemonic specified on the FILE statement must
correspond to the unqualified data set name or the last
segment of a qualified data set name designated in the JCL.

3.2.2 Formatted Report s -

The Output Processor can prov ide formatted reports
printed on all sizes of printer paper, punched in cards, or
written on •agnetic tape. To ind icate the type of output
desired and to specify the exact format, report
specification cards are used.

-3.2.3 Report Instruction Table (RI?)

Report specification cards are the input to the Report• Structuring progra. of the Output Processor. The cards are
analyzed and the specifications are built into a RIT and any
errors are printed for review by the user. Some errors are
considered as diagnostics only and will allow the

23
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com pilation of the PIT to be completed while others will
cause the run to be terminated before the assembly phase.
In some instances assumpt ions will be made which wil l allow
the - PIT to be structured; in any event, all the errors and
diag nostics are listed.

3.2.4 Report Specification Cards — General

Outpu t media are indicated on format cards along with
specifications for overall forma t control. The file
mnemonic to which the specifications pertain is indicated on
the FILE card.

Under norma l conditions the next item for consideration
is tne layout of the lines, cards, or tape records, the

• specification of the positions of the data, and any data
ma n ipula t ion  or other output  requirements .  Therefore , any
heade r lines are de f ined  (READER card) fol lowed by the data
to go on each line, card, or tape record (LINE, CARD , or
RECORD cards, respectively). Such operations as edits,
conversion tables, output subroutines, calculations, or
logical output requirements are also specified on these
cards. Label lines, which are dependent upon the output of
data lines, may be specified on LA BEL cards. Finally, the
trailer lines are defined (TRAILER card).

The normal spacing between lines can be indicated on the
FORM AT card; other spacing can be indicated by SPACE cards.

• - The format of the report can also be controlled with the
carriage control tape by the use of the SKIP card , and an
ejection to a new page by ‘- he EJECT card.

The above card types are discussed in tietail in the
following sections along with a discussion of more complex
reports and additiona l specifications necessary to handle
these reports.

3.2.5 Card Layout

All specification cards, except where noted, are in free
format with the card type as the first entry on the card.
The succeeding entries on each card are separated by one or
sore blanks. The entries may be placed through column 71 of
the card and in certain cases it is necessary to continue
the entries on the next card. If this is required, each

24
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card which has specifications continuing on a following card
•ust have a punch in column 72 an d  the con t inu ing  card must
have tho card type as the first entry (this grouping is
limited to three cards) ; otherwise, column 72 must be blank.
Only three continuation cards may be used providing a total
of four cards for the compute state ent .

Columns 73—80 are provided for identification and card
sequencing. It is recommended that columns 73—76 be used
for deck identification . Columns 77—80 are for the card
sequence number. A sequence check is performed on columns
77—80 unless these columns of the first card contain blanks.
However , any errors detected will not affect the analysis of
the cards . If the sequence number is blank or if a sequence

• err or  is f o u n d , the Output program will insert a sequence
number ending with S and all f u r t h e r  references to the card
will be with this number .

All ou t p u t  positions specified for  data fields or
literals must  be low—order (rightmost) positions.

comme n t  cards ( indicated by an asterisk in column 1) m ay
be inserted anywhere  in the deck. 

-

3.2 .6 Control  of Page Format

The format of a page is specified through the use of a
FORMAT card. For a printed for mat, the card will alwa ys
contain the word PRINT following the word FORMAT.

FORMAT PRINT

Rody lines are the number  of lines per page exclusive of
header and trailer lines. After  determining the  page la yout
with the  header and t ra i ler  lines and their associated
spacing, the number  of body lines desired per page (the
number of lines, including spacing, between the last header

• line and the first trailer line) say be specified . This is
indicated by including the term LINES on the FORMAT card
followed by the number of body lines required. If the
LINES entry is omitted , the standard mode of 50 bod y lines
will be assumed .

FORMAT PRIN’ LINES 55

25
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Normal Spacing Between Lines

The option is provided to specify an overall spacing
between lines for the report. The maxim um spacing that can
be specified is four spaces. The spacing indicated will be
used by the output  prog ra m unless a SPACE card is used to
ove rr ide this  spacing .

The spacing factor is indicated by including the term
SPAC E on the FORMAT card followed by the number of spaces
required .

FO R M AT PRINT SPACE 2

The above example specifies double spacing and become s
the normal spacing. If this entry is omitted, single
spacing will be assumed .

Paper width

This option is included to provide addit ional error
checking for the print output positions specified. The
pa per size is specified by including the term SIZE on the
FORMAT card followed by the number of print positions for
the  wid th of the paper used for the report.

FOR M AT PRI NT SIZE 105

The above example  specifies the width of the report to
be 105 prin t positions. If this  ent r y • is omitted, the
standard 132—position paper will be assumed.

The above specifications can be entered on the format
card in any order after the word PRINT. For example :

FO R MAT PRINT SPAC E 2 SIZ E 105 LINES 55

The above example combines all three options.

3.2.7 Specification of System Labels (OPDATE , PAGEIIO,
CLAS SIF , BODYLIN~ S , PA RAN , PSC’n, WORKn)

The Output Processor provides the ability to specify
certain parameters when the report is produced. These

26
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parameters a r e  specif ied through  the use of sys4em labels at
the time the PIT is compiled , and with their respective
output control cards at execution time.

OPD A TE

This term defines a field which holds a specified date
which is to be used for this report. It is an li—character
field that can be entered on a date card at the time a
report is produced . The Output program will use the date as
specified on the control card. If the OPDATE card is
omitted at execution time, the Output program will use the
system da te, in the form ‘DD MNM TYTY ’.

PAGE NO

This term defines a 6—digit field which holds the
current page number.

CLA SSIF

This te rm defines a 32—character field which  holds the )
classification for this report. If the CLASSY? card was
omitted , the field “CLASS!?” will be blank.

B O D Y L I N E S

ibis term identifies a 2—digit counter that holds the
current num ber of body lines remaining on a page.

PARAN

This term defines a 60—character area into which data
can be introduced to the PIT at execution time. The data
can be used for control pur poses or dat a presentation.

PSCTn -

This term defines a field which holds a count of subsets
loaded into the processing block. A RI? which references
PSCTn will reference this count. Note that only subsets
used by the RI? are loaded ; i.e., if the PIT uses only
subsets flagged in a retrieval run , nonflagged subsets wit].
not ne loaded . The set num ber is designated by n. The PSCT

27
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field may be referenced only in MOVE expressions, on print
positions, or in condi t iona ls .

W O R K n

This special term must be used when referencing data
values (work areas) passed to the Output Processor by the
RASP. There are five work areas (VOFK1 through WOR~ 5) .
Each area is one fullword (four bytes) in length. The work
areas are set associated and are processed, using the same
rules and restrictions as file data fields. The user must
specify the set, a name for each work area, the output
length and the data mode. Specification of literals or work
areas in the general case, and this special case, is made in
a D E F I N E  s t a tement  as descr ibed in  paragraph 3 .3 .4.

3.2.8 Conditional Statements (IF)

Nany of the specifications to be described may be
conditional and may be expressed similar to the terms in
retrieval language. Conditional statements are of the
general form:

... If, parameter, condition, parameter , AND/OR ,
parameter, condi t ion , etc.

These conditional expressions are used to condition the
printing of fields, lin es, or results of com putations. It
shou ld be noted that only conditions of level 2 will
condition the writing of a line, card , or record.
Conditions at levels 4 or S on a line, card , or record
statement condition the moving of data or the action
specified on the statemen t but not the writing of the output
data.

Generally, the parameters may be any field or group name
except that both parameters must not be periodic fields or
groups f rom different sets. The last parameter •ay also be
a previously defined literal, an alphabetic literal
(‘literal’), a numeric literal, or binary literal. The
first parameter must be a previously defined literal or
field. •

Note: Crossing set boundaries bet ween action and condition
creates an illogical statement. A fixed set conditioned on

28
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any periodic is per mitted. A periodic set may be
condi~tioned on the same periodic. A periodic set
conditioned on a different periodic set is not permitted.
This will generate an error condition. An example of
illegally crossing set boundaries is: LIMES 20 MEQPT I?

• PLAN EQ 2222 (where NEQP ! and PLAN are in different periodic
sets).

The conditions which may be used are similar to those
uoed in retrieval and are listed as follows:

Negation Greater Less Than Equal To Change From 

NOT GR EATER LES S EQUAL CHAN GE

NE(a special LATER EARLIER EQUALS CHANGES
case of not
equal) AFTER BEFORE EQUALING CU

GT LT EQ

Note: See table 2 of section 4 for a com plete list.

The C H A N G E  operator provides OP w i t h  the ca pabi l i ty  to
perform specified actions when values change from a previous
state. The previous value, used as the basis for CHANGE
log ic, is updated each time the term containing IT CHANGE is
processed. It is not updated when the ten, has been
bypassed in the logical processing of all conditions/ter.s
in the PIT. Bypassing is possible when multiple change
term s are connected by an OR , and the user should understand
that CHANGE logic may not be based on the value in the
immediately preceeding record. If this is not acceptable,
flags may be substituted, for example :

MOVE ‘I’ TO FLAG 1 IF SERY CHANGES

.

L!N!14 IF FLAG1 EQ ‘I’

29

- . T TTT~. - .----~~~~~~~ -~~~~~~~~ -- -  —~~---•
-
~~~-- — _ _ _ _ _  ‘- ~~~-



OUTPUT PROCESSOR (OP)

LINE14 MOVE ‘ ‘ TO FLAG 1

In addition to the above conditions, OP makes use of two
other special purpose conditional operators. These are
CONTAINS and ABSENT .

The CONTAINS operator provides OP with a text scan
capability that recognizes field values wherever they occur
within a fixed or variable length field or variable set. A
scan of a specified field will occur in a shifting
comparison technique to determine whether the condition is
satisfied. In this  wanne r , the user may access variable
fields, variable sets, and data that is in any portion of a
fixed—length alpha field. A condit ional statement using
CONTAINS is written in the following manner:

IF fieldname CONTAINS parameter.

When using the ABSENT operator, a condit ion is satisfied
wnen there are no subsets in the referenced set. The
referenced set may be either a periodic or variabl e set. A
conditional statement using the ABSENT operator is written
in the following manner:

IF fieldname ABSENT .

certain other (noise) words may he included to improve read-
ability.

IS

T H AN

THE

TO

The conditiona l statement will be tested using the S/360
logical collating sequence unless both parameters are
numeric. In using a conditional statement, standard rules
of truncation and padding are used. If both parameters are
num er ic, an algebraic com parison will be used.
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Two methods for logically processing conditions are
provided . They are referred to as “standard” and “Boolean.”

The Output prog ram examines the “standard” condi tional
statement in the followin g manner:

a. If an AND or IF term is satisfied , the following
OR terms are not processed. The next term to be
checked is another AND term.

b. If an AND or IF term is not satisfied, succeeding
OR terms are examined until one is satisfied. The
remaining OR terms are not checked, and the next
term to be checked is the next AND term.

c. If an AND or I? term is not satisfied, and no
OR term is satisfied prior to another AND term
or prior to the end of the expression, the condi-
tion fails.

d. If the end of the lcgic condition is reached and the
preceding AND/OR group is satisfied, the logic
condition is satisfied.

The following examples are give n to illustrate the
above:

IF A AND B Both A and B must be true.

IF A OR B Either A or B must be true.

IF A OR B AND C C must be true. Either A
or B must also be true.

I? A A N D B OP C AND D A must be true, D must
be true, and either P or C
m ust be true.

“Hoolean” logic processing differs from the standard RIT
conditional logic processing. The ANDs tend to join and ORs
tend to separate. The following logical truth tables

• illustrate the processing of the Boolean logic:
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~ 1~~L~~~ Si0fl

IF A AND B Both A and B must be true.

I? A OR B Either A or B must be true.

IF A AND B O R C Both A and B must be true,
or C must be true.

The sequence of processing for  a cond ition statement is
as follows:

a. Starting wit h the first clause (AND), each AND
clause is processed until: (1) the end of the
statement ; (2) a false condition is found ; or (3)
an OR is reached .

b. If the AND (string) is terminated because of a
false condition, processing resumes at the next OR.
If there is not anothe r OR before the end of
statement , the condition statement is false.

c. If the AND (string) is terminated because of
reaching the end of statement or an OR is reached,
that statement is true.

TN e difference betwee n the standard conditional logic
and Boolean logic is illustrated by the examples below.

~t a _Q2a41&i2n~A_ Log i~
IZ~L~SSi2fl

IF A AND B OR C A must be true; either B
or C must be true.

IF B AND A GB C B must be true; either A or
C must be true.

.~22 U_~~~~~~~ iQD.A1_LQ~ IC

~atQrEL~t~~iQn
IF h AND B OR C A and B must be true-, or

C •ust be true.
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IF B A N D  A OR C B and A must  be t rue , or
C must be true.

The i n t e r c h a n g i n g  of A and B with the s tandard logic
gives different results whereas with the Boolean logic, it
is the same.

All loj i c  for a given PIT wi l l  be processed , using the
same logic. The standard logic will be the non—Boolean
type; however , the user may optionally specify the use of
Boole~n logic on the CREATE card (see 3.1.1).

3.2.9 Header Lines (HEADERn) and Trailer  Lines ( T R A I L E R n )

Header l ines are specified followi ng the F O R M A T  card.
These are nondata lines printed at the top of each page.
Header lines will normally contain system labels and other
descriptive information concerning the report.

The general form for the header specification is:

HEADERn 47 ‘ACTUAL LABEL ’

47 System label

147 literal

n is the header level number 
-

The labels or literals are located on the h--ader line by
specifying a low—order (rightmost) print position for each.

HEAD !R1 71 ‘UNCLASSIFIED’

HEADEP1 103 ‘PAr.E’

• HEADER 1 110 PAGEWO

These specificat ions viii cause a line to be formatted
with the terms UNCLASSIFIED in position 71 and PAGE in
position 103. The third example for HFADEP 1 demonstrates

33 
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the use of system label (PAGENO) on header lines. The
contents of the system label. PAGENO will be printed at the
specified position.

when using system labels, su f f i c i ent space should be
allowed on the line for the entire system field since no
overlap is permitted betwee n specifications. For example:
the print position specifiod for the system label
CLAS SIF can- never be less than  32 since the len gth of this
field is 32 characters. If header lines are conditioned ,
the parameters of the conditional statement cannot be file
fields. The conditional statemen t must be the first
specification for thas- line if the output of the entire line
is to be conditioned.

HEA DER1 I? PAGEMO LT 10

HEADERI 98 ‘INSERT FOLLOWING UNIT CHANGES ’

This example would cond ition the first header line on
the basis of the contents of the system label PAGENO . If
the page number were less than 10, the phrase
INSERT FOLLOW ING UNIT CRANG FS would be printed . The
assumption was made for this example that the PAGEIIO card
had a value of nine and therefore, the phrase would be
printed once at the beginning of the re port.

The previous example illustrates the use of the
conditional statement at line level by which the output of
t~e entire line is condit ioned. It is also posAible to have
portions of lines conditioned as well. If two reports were
to be produced from one RI? and the header line for each
report ditfered on the basis of the date entered at
execution time, they might be specified as follows:

NEADER1 85 ‘FISCAL YEAR 1955’ ! OPDAT ! 8/11 EQ ‘1955’

HEADER1 85 ‘FISCAL lEAP 1964’ IF OPDATE 8/il EQ ‘1961$ ’

The specification of trailer lines follows the same
rules that apply to header line specifications. The card
type is ThAILER . The positioning of the trailer lines is
such that there is a blank line used as a separator between
the last body line and the first trailer line or as
otherwise specified by the user in the PIT. The user may

- — 
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control the placement of the trailer lines by using the
SPACE and SPACE...BEFORE statements. Thus if the user wants
the f i rs t  t ra i ler  line to immedia te ly  follow the  last data
line on a page , SPACE 1 BEFORE TRAILER1 should be specified.

3.2.10 Label Lines (LABELn)

It is f r equen t ly  necessary or desirable to place similar
non data lines in the body of the report containing column
identification or some other supplementar y information. The
general form for these label line specifications is
essentially the- same as those for header lines.

‘$7 ‘ACTUAL LABEL’

LABELs 64 system label

75 literal
I

80 SORT .4/7

n is the label level number.

All of the discussion of header lines is applicable to
label lines with these additiona l specifications:

The para.eters of the conditional statements may be
file fields.

LABEL1 IF CNAM CHANGES

LAB!L1 14 ‘COUNTRY ’

This- example would cause the label line to be put out
only if the data field called CNAM changed from a previous
value.

These conditional statements can also be used in
connection with individual phrases or portions of the line
as explained with header specifications. Care should be
taken when using the conditional statements on portions of
lines because if all portions of a line were conditioned as

f
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in the following example and none of the conditions were
satisfied, a blank line would result.

LAB!L1 47 ‘COUNTRY ’ IF CRAM CHANGES

LLBEL1 59 ‘NATO’ I! CNAM EQU ALS ‘FRANCE’

LAB!L 1 90 ‘POSS E SSED ’ IF POP GE 9

For label lines associated with lines containing
periodic data , two options are available. If the label line
were to be repeated for each physical line containing the
periodic subset (s) until the end of the set(s) is reached,
the specification would be any of the following:

LA BEL 1 P E R I ODI C

LAB!Ll SET (b) -

LABEL1 PER -

This causes the label to print whenever sets are active
(PER ) or when the particular set (SET (b)) is active.

If the line is to appear only once prior to the periodic
line, the entry PERIODIC or PER would be omitted .

Both line conditional statements or the periodic
statements must be specified before the specifications for
the content s of the label line.

Label lines must be associated with data lines so that
the label lines appear only when the line is printed. Each
ia be i must  have a level number of one to three digits, and
labels and data lines must follow one number ing  sequence.
A label preceding a data line and having the same number as
the line will be printed only when the line is printed.

In the example:

LA BEL 1

LINE 1

LIME2

36 
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LA8EL3

LINE3

LA~EL1 and LABEL3 would be printed only if LIW!l and
LINE3 , respectively, were pr inted.  It is not necessary that
the nulDering sequence be concurrent, only that it be in
ascending sequence.

Two or more label lines may be associated with one data
line by adding an alphabetic character to the level number .

LA BEL2A 17 ‘DATE’ 
-

LABEL2B 19 ‘DAY MO YR’

LI N E2 19 DAT E P

The previous example illustrates two label lines associated
with one data line and would be printed as: )

DATE

DAY NO YR

30 10 64

This technique may be used only wit h body label lines
(those specif ied by LABEL) and , since the y per t a in to one
data line, should be treated logica lly together. Thus, each
set of label lines (those with the alphabetic - level
indication) should ha ve only one set of conditional -

statements and only one periodic mode statement even though
more than one physical line is involved . To indicate that
the conditional statement s or periodic statements pertain to
all the labels wi th in  the group, the specification should be
given as:

LABE L 2A IF

LABEL2A .....
- 

-
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LABEL2B.....

LINE2

The LABEL2A condition pertains to all the labels tied to
the next line. Label lines have an inherent condition in
that they appear only when their associated data lines
appear. Thus, any conditional statement placed on label
1ine~ is subordinate to the outpu t of the data line. OP
checi s the body lines counter automatically to see that all
the labels and at least one occurrence of the line with the
same line number can be printed on a page, otherwise OP
elects to a new page.

3.2.11 Data Lines (LINEn)

The primary emphasis in the specification of a PIT is
the display of f i l e  f i elds with any edit ing,  con v ersion ,
calculation s, totals, or counts to be performed on the  data .

I

~~~~~~~~~~~~~~~~~~~~
The contents of a line may be either fields from the

data recor d, results of calculations, literals defined at
comp ilation t ime, system la bels, self defining literals or

• work areas passed from the retriever.

Literals are defined as being either aiphameric (bound
by quote signs and up to 52 characters in length), binary,
or numeric.  A numer ic  literal •ay be either signed (+ 10)
or unsigned (10) . Work areas passed to OP by. the retriever
are defined by set assoc iation, user name , output length , - 

- -

and modes. -

For printed reports, these specifications are given on
line cards. The general format for these expressions is
similar to the  cards previously discussed . These specified
lines are repeated for  each record of input unless
conditionally excluded.

I 
- . 

-

- .
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k~n~ k~!~1 c~~~~~~i ~~~~~~
47 f ile field

LI N En 65 literal

78 ‘ACTUAL LABEL ’

action statement

n is th e line level number .

A l ine leve l n u m b e r  n ay  be any 1— to 3—digi t  number
waich is not a duplicate of any other l ine level number .
Duplicate line level number s will cause assembler errors.

All output is specified by ind icating the low—order
print position on the line, followed by the field mnemonic ,
literal name , system label etc.

LIN E1 24 U N I T

LINE ] .  38 LOC

It should be note d tha t  a l ine speci f ica+ion does not
necessarily mean one ph ysical line of printing per record.
If periodic data  is speci fied , m a n y  lines may be printed

- from one line speci f ica t ion.

Varjaole data fields are indicated by specifying the
high- and low—order print position on the line followed by
th e f ie ld  mnemonic .

L I N E I  21—120 R E F E R
or

LINE 1  2 1/ 120 R E F E R

One hundred characters fro m the variable field REFER
will ne printed per line until the variable field is
exhausted .  

_ 
-

- 
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Data line speci f ica t ions  m ay be con d it ioned as a whole

or may  be conditioned by portions.

LINE 1 IF UNIT CHANGES

LI NE1 24 UNIT

The above example demon strates the conditioning of an
entire line. Any specifications for LINE1 that follow would
print only if the file field UNIT changes.

LINE1 24 CNAM IF CRAM CHANGES

This example  shows the condit ioning of only  one portion
of a line (field level conditiona l). The data contents of
the field CNAN will print only when the field changes.
Other  spec i f i ca t i ons  for  t h i s  lir~e will  not he a f f e c t e d  by
th i s  condi t i on .

I
LINE ] .  IF C R A M  C H A N G E S
i~INE 1A 4~~ CRA M
L INE1 B 40 M EQPT

In the example , if C M A M  does not change neither LINFIA
nor LINEIB will be processed. Hovever if it does, both will
be processed. Not e t h a t  if labels are associa ted wi th the
LIN E 1 or .tae LINE1A or LIN!1B tht~y are dependent also on the
LINE]. condition.

LINE 1 IF

LADE Id A
LINEIA

LA BELIB
LINE 1B ...

Labels and lines will ~e processed or not processed
depending on the LINE]. condition.

~
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3.3 Speci f ica t ions  f o r  Pr inted Ou tpu t

The f o l l o w i n g  sections describe extended use of the
processing and  f o r m a t  specif ications tha t  do not appear  in
the  simple o u t p u t  format. Specifications for punched card
and •agne t i c  tape reports are described in sections 3~ l4 and
3.5.

3. 3.1 Ti t le  Lines (T I TL E L INEn )

The specification of a TITLELINE ena bles the user to
give a t i t l e  to the report . Title lines wi l l  be printed
once per report and will appear at the beginning immediately
followin q the header lines and •ay contain the same type of
information as the header lines.

TI T LEL IN E 1  140 ‘TH I S REPORT WAS ’

TI TL ELINE1  53 ‘COMPLET ED ON ’
I

T I TL E L INE 2  50 OPDA !E

3.3.2 F o r m a t  Control  (SPACE , EJECT , SK IP)

The n o r m a l  spacing for a report can be indicated on the
~ORNAT card as previously discussed. This spacing should be
the predominant spacing throughout the report. Special
spacing to replace the norma l spacin g or for special
conditions may be indicated by the SPACE card. The general
format of the SPACE card is:

conditional statement
SPACE n

format control statement

Norma l ly ,  the conditional statement will not be
necessary and the spacing action will be specified as:

SP&CE 5

(41
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~h is  spac ing  w i l l  o ver r i dn  t h e  norm al  spacing (specifiel
on ~JaMAT c a r d )  w h en e v e r  the  l ine ( label , header , t i ” l ~’
iin~~~, e tc . )  p r ece d in g  “h i s  ~PACr. card is printed.

The cond i t iona l s t a tem ent  can con trol the spacin g ac tion
as in th e  f o l l o w i n g  exampl e :

LI~U~1 ...... -

S PA CE 2

5 PAC E 5 IF M !QPT C HA ~ G!S

LI~I~ 2 ...... -

This illustration provtdes for double spacing unless the
field NEQPT changes; tb~ n , ~he spacing would be four spaces.

Format control statements have some l i m i t a t i o n s .  ~f
spacilig between two periodic lines is desired to be
aif ~~~r e n t  f r o m  spacing of d i f f e ren t  subsets of the same
lin~~, a l au e l  lin e mus’ be inserted for the  -secon d periodic
line ~nd spacing must be conditioned on the printing of the
laze .L l ine.

The f o l l o w i n g  sp€ c if ica ~~ions:

L I N E ] .

S P A C E  2

~L’AC E 3 BE~or’~ LIN!2

LIN~~2

w o u l d  cause t r i p l e  spacing h e iw e e n t h e  p r i n t i n g  of each
subset of l i n e  2 an d  no t  lus t  be tween  the last subse t  wit h
line 1 ~p e ci fi cat i o ns  and t hns*~ wi t h l i ne  2.

Thin  may be p roper ly  ha ndled by:

LINEI

SPAC~. 2

‘42
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SPA.. C~ 3 B~~!0R~ LABEL 2

LA~~EL2

LINE 2

SPAC? 2

It  s p a c i n g  is desi red between records , a n o t her  fo rma t
cont ro l  s t a t e m e n t  is used :

5P ACE 7 B ET ~ E F N ~?C0~~DS

This type  of spacing expression will cause the specified
spacing to take place only between each data record. The
specifications must immediatel y follow the last data line
for the record. Each of the above examples could be
conditioned ; howe ver, if the action is conditioned , the
conditional expression must be placed last.

whenever a foruat control statement includes the
cond~.tiona1. ~~~~~~~~~~~~~~~~~ the statenent lust include the
BETWEEN RECORDS modifier. For example:

SPAC E 3 BETWEEN BECO~DS I~ CNAM COMPLETE

~:.oraer meth od  of c o n t r o l l i n g  the fo r ma t of a report  is
th~ -J~ C~ s t a t em e n t .  T h 4 s  .s t a t- -~~m er k t will cause the  program
to ;Ct to  a n ew p a g ” - when th+~ ‘~xpression is encountered ,j . : in t i n g  a n y  ‘rail~~r a n !  head~r lines before proceeding ‘o
the  ~aext  sp e c i f i cat i o n .

condi t ional  s t at emen t
£.JECT

f o r m a ~ control  sta teme nt

~ i i a  à D O V ~~ e x a m p l c ~ i l l u s t rat es  “he general  f o r m a t  of t h e
- I EJ ECT s tat ~~m~~n t .  t f  u n con d i t i o na l , the act ion wi l l  be taken

each tj n ~ tu e  sta~~~m a n t  is encount e r ed .  The condi t iona l
• - stat ~ m e n t  can b-: used a ;  in the f o l low i n g  example .

~J?CT I F 80 L.ZN~ S LT 5

,~

• 
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This s tat e m en t  w i l l  cause  ‘h ~ page t o  b-~ elected if the
y u~ btt of lines remai ning on a page is less than five.

The two forms of t h e  f o r m a t  cont ro l  stat~ man~ t h a t  can
~e used wit h ~1~CT s~ at em en~~s are:

JE~ T th~FORE LAB ’L5

J2CT BE T W E E N  RECC?OS

it the lat’~ r is used , it must  i m me d i a t e l y  fo l low thl.
last  cat i l i ne  for  th - record.

In addition to these m~~ hods of controlling the format
of ~ report , the  car r i a g e  ccn tr ol  tape on the p r i n ter  may b .~used. Tue p r i n ter  may  be skipped to any  channel  on the
c~ rr ia q~ cont ro l  t ape  w i t h  the  use of the  SKIP specification
card.  Th~ ca rd  has t h e  fo r ma t :

I
fo rma t  control  s ta tement

~ic:p TO n
conditional statemen t

rhe n is the numb er of the channe l to wh ich the printer
will skip. This action takes place immediat ely before th~
next line card is printed . Care should be taken when using
this option , since the body lines counter is not decremented
as the result of ‘he skip action . The body lines counter
must be adjust3d through th. RESET card if the format is
controlled by both skip and spacing action. Also, the
carriage tape must be properly punched.

The SKIP specification may have conditional statements
and format control statements as previously d iscussed with
the SPACE and EJECT specifications.

3.3.3 Overflow Lin~ Specifications (OVERFLOWn)

• The OVERFLOW operator is a feature of the Output
Processor that executes w hen bodylin.s have been exhausted
for the previous page of output. The OVE RFLO W block ser ves
a si.ilar function as a LI NE block , ho wever, it may •xecute

“4
lWj1 ~~
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on ly  at t h e  b e g i n n i n g  of a bodyl ine section a f t e r  an
over : l ow  c o n d i t i o n  has  ‘,ccurrecI . The f o r m a t  of t h e  CVEP ~ LOV
s tat ~~~ent  is:

Cond i t i on a l  St a t e m en t
~47 f il e  f i e ld

OVF~?~ LOWn 47 l i tera l
‘47 S yst e m  label

• 47 ‘ ‘actual l abel ’
‘47 sor tk ey
Action s t a t emen t

An O V f E ! L C W  level  numb er  m a y  be any  1— to 3—dig i t
n u m b e r .  A l i n e  level a l p h ab e t i c  is an  option and may be
used to con t ro l  m u l t i p l e  l ines  of ou tpu t  w i t h i n  a level
number .

OV E P F L O ~ blocks are autcmatically condit!onei to execute
on a paq~ w h i c h  has  b -~~n r eached  by o v e r f l o w  t r a m  the
previous pay’~. Output may be further condit ioned to respond
to tne  f u l l  r a n ge  of tests al lowed for  LI~P~ s ta tem ents .

~e fer ences  4 o  dat a  f i le  f ie ld s/groups , p r ev i o u s l y
de tin ed  lj t er a ls , system labels , s e l f — d e f i n i n g  l i te ra ls,
sort~ ey s an d  ac t ion  s t at em e n t s  are a l lowed on OVE RF LOW
lin es.

O V E R F L O W  blocks w i l l  not f u n c t i o n  if or.’~ of the
fo l l o w i n g  con d i t i o n s  occur:

a. The f i r s t  page of ou tpu t

D. Th€ f i r s t  l ine block or label line is in the
process of executing or to be executed when an
overflow condition has be°n reached

c. The c u r r e n t  page reached by the  process of the
EJECT f o r m a t  con t ro l  operator.

oVEU LO~ st a te a~ nt s  appear in a ~ TT before t h e  f i r s t
L I N E  block reference  and a f t e r  the  last HEAD ~ P s~ a taaent  or
TI Ti .~ LINE ~ t at e m e nt .  ~orea~ control operators  (SPAC E and
kJE CI)  m a y  precede or follow OVERFLOW statements, however ,
caution should be t ak e n  whe n the EJEC T operator is used.

(45
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The followinq stat~ ments (in part) are an example of an
O V E R F L O W  a p p l i c a t i o n :

L1EA DER 1 714 ‘ F I N A N C I A L  P E ” ) R T ’

SPAC E 5

T ITL~~LIt ~E 1 80 ‘8 TJ ~) GEi ’  ACCOUNTING BY SERVICE ’

• SPACE S

OVE R FI Oh1  8 ‘SE SV I C ’=’
O V E R F L OI1  114 SERV

OV ER~~LOb1 26 ‘ (CONTtNUEt ~)

.3PAC1~ 2

L INE1 IF S!DV C H A N G ~ S
I

LiNl~1 8 ‘SERVICE= ’

L I N E 1  114 SEP V

* SPACE 2

In the previous example OVERFLOWI will be ignored for
the first page of out put and LINE1 wi ll execute when the
first record is processed and when the S!PV field value
changes in records that follow. When an overflow condition
is sensed OVERPLOW1 will execute at the beginning of the
bodylime section of the new page if LIPIE1 is not scheduled
to execute . After OVERFLOW 1 completes it execution the HIT
will continue to function at the point in the program where
it was interrupt .d when the overflow condition was sensed .

- (46
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3.3 .4 D e f i n ition of an A rea (DEFI NE)

The DEFINE card can be used to specify the length of an
area and give it a name. These areas are useful for: (1)
work areas for computations, (2) result areas for
compu tat ions for which the system—produced lengths are
inadequate, (3) a literal with a specific value or name that
might be used repeatedly, a n d  (~4) work areas passed to OP by
the retriever.

Additionally, the DEFINE card may be used to give a name
to a repea tedly used edit word , to an arra y literal and to
a ma trix literal.

DEFINE W O R K A  4

DEF I N E  BUCKET B 8 -

D E F I N E  TITLE ‘T H E  OU ’PUT SYST EM US E R S M A N U A L ’

The f i r s t  e x a m p l e  w i l l  cause a work area of fou r  digits
to be c rea ted  and associated with the term WOP~KA. It will
be t reated as a numer ic f ie ld  for  all ou tpu t  system
functions.

The second example will cause a work area of one full
binary word to be created. This work area would be used for
calculation of binary data fields. The A specifies the
maximum outpu t length.

The third example will def ine the literal
Iki E OUTPUT SYS T E ~1 US ’RS M A N U A L  and  t h e  phrase can be
referenced with the term TITLE. Literals defined in this
mann er  w i l l  be considered alpha.eric. Embedded quotes or
ampersands a re  i l l ega l .

The names  assigned to these l i terals can be any  n am e
except those wi th  special meaning to the output program.

The li terals  defined in the above manner will be treated
~~S fixed fields. They can he associated with particular
çeriodic sets or as periodic litera ls in general as in the
fo l lowing  examples :

“7 
-

5X$ ?A~~~ISB~~T QUA1In PR&C1’ICA3J4
~~~! ~~~Q ..—.‘

~

i i
— -

~~~~~~~~~~~~ - --- --
-- - — •~~-~~~-,— -~‘i~~ _ - — —- - —~



OUTPUT PROCESSOR COP)

-r
DEFINE SET 1 A R EA O N E  14

iE ? I N E  P E R I O D I C  TD Y ‘T D Y  D A T E ’

D E F I N E PER STATUS ‘TD Y ’

The f i r s t  e x a m p l e  d e f i n e d  a (4—d igit work area , A REAON~ ,
tot  per iodic  set one.  The n e x t  two  examples  are t w o• a l t e r n a t i v e  means  of d e f i n i n g  T DY and SIIATUS as periodic
li terals .  A periodic l i teral  for a specific set wil l  be
repeated (it specified to be pr in ted on a l ine)  u n t i l  the
f ie lds  in the  set h a v e  b~ en exhaus ted . A general  periodic
l i tera l  w i l l  be repeated until all periodic sets specified
on t ziat l ine are  e x h a u s t e d .

Note :  The m a x i m u m  len gth  of an alpha mer ic l i te ra l  is 52
cha rac te r s .  The m a x i m u m  length  of a b i n a r y  l i t e r a l  is 10
ch aracters .  The m a x i m u m  l e n g t h  of a numeric  l i te ra l  is 999
characters.

The m a x i m u m  o u t p u t  l e n g t h  of a numer ic  l i teral  o u t p u t  by
OP is 15 by te s .  This  same l eng th  restriction appl ies  to the
n u m er i c  l i t e ra l s  used in arithmetic operations. Partial
f ie ld  no t a t i on  may be used to address and ou tpu t  portions of
numeric literals longer t h a n  15 characters .

¶ Work areas containing data values generated by the
Retriever FUNCTION Operator subroutines are ava i lab le  to the
Ou tput  Processor fo r  display or f u r t h er  processing. These
wotk areas are referenced by a user—assigned name . There
are five fullword (Is-byte) work areas associated with each
set. The system labels for these work areas are WORK1
through WORK S .  Specification of the se areas is made as
follows:

D E F I N E  SET n name VO RK m c t

I
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where -

D E F I N E  — Iden t i f i e s  the state ment

SET n — Iden t i f i e s  th e  set numbe r associated w i t h  the
work  area

n ame — use r—ass igned  n ame fo r  reference  t c  the  work
area

W O R K s  — Iden t i f i e s  t he  ind iv id ual work  area ( V O R K 1
th rough  W O R K S )

c — Numbe r of characters  to be ou tpu t

t — Type code w h i c h  i d e n t i f ies t h e  mode of data in
the  w o r k  area ( A — a l p h a , B — b i n a r y ,  C — i n t e r n a l
f o r m  coord ina te, D— dac imal ; if omi’ted , the mod e
is assumed  to k~e b i n a r y ) .

Alpha  and  decimal  w o r k  area s can be one to fou r  bytes  in
length. It less than f o u r  is required , bytes wi l l  be used
sta r t ing  at the l e f t  (h igh—orde r )  and dropped from the
rightmost (low-order) side. Coordinate fi~ lds can be fivesix, seven or eight bytes in length , corresponding to the
standard conversion lengt h of lat i ’udes and L o g i ’u d e s  from
internal to external for.at.

£~eference to the work area is accomplished by using th.
name assigned in the  D E F I N E  s tatemen t as show n in the
to llowing example:

DEFINE SF? ~ DIST W O R K 1  S B
L I N E I  50 DIST

Assume the retrieval component has caused 4 value to be
geneLated in WORK1 for set ~ (fixed Set). The DEFINE

• statement assigns the name DIST to the work area and
H - specifies t h e  area conta ins  b i n a r y  data .  The o u t p u t  length

is specified as f ive  characters. The LI NFI  state•ent
specifies that the work area , reference d by the na me DIST ,
is to be pr inted in posi’ ion 50

Tb. user should note that work areas should be thought
of as fil .  data  f ie lds  in terms of the manne r in which they

49
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are processed. When they are associated with periodic sets,
val ues are passed by retr ie val only for f lagged (qua l i fy ing )
subsets. The wo rk area v a l u e  of binary zero will  be used by
OP for nonflagged subsets when the RI? specifies processing
of periodic data in the ALL mode (see section 3.3.13).
Specification of these work areas should not be made in RITs
which are to be run d i rect ly  against  a data f i le , si nce no
wo rk areas wil l ,  exist .

Defining named edit masks within a PIT provides the
capability to repeatedly use the edit literal on output
specifications of numeric fields . The specification of a
named edit mask is as follows:

D E F I N E  EDIT XXXX ‘edit mask ’  -

where

DEFINE — ident i f ie s the statement type

EDIT — is the keyword parameter designating the
literal as an edit mask.

x x x x x x x  - the user designated name for the edit mask
(up to seven characters) .

‘editmask ’ — is the user designated ed it mask

Reference to the edit mask is accomplished by using the name
assigned in the DEFINE statemen t when printing and editing
a numeric  f ield as in the following example :

DE F INE EDIT LEDI T ‘bbbobb ’

LINE1 30 PERS LEDIT

The number of replaceable characters within defined edit
masks must be equa l to the length of the field to be editid .

Addressing portions of fields and literal. ii discussed
late r in section 3.3.8. &n alternative to partial field
notation, which •ay be used when r.fer.ncing numiric
liter als, is referred to as array definition and processing.
Basically, an array is defined in the sa me manne r as a
numeric literal. The lifference is that ther. is a

50
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re fe rence  to the n u m b e r of cccurrence s or re petition s of the
l i t e r a l .  An arra y is considered as one row of n columns or
occurrences.  Thus , the use r may direc tl j  or ind irectly,
w i t h  the use of counte rs, re fe rence  any segment of the array
by its occurrence number . The d e f i n i t i o n  of the array
l i terals  may  t ake  t he  fo l lowing  f o r m a t s :

DEF INE LI T 1 (X) n
D E F I N E  LI T2 (X)  B n

In the fi r s t  e x a m p l e , the  a r r a y  LI T 1 is d e f i n e d  to have
x occurrences wi th  the  lenqth  of each occurrence being n.
Each of those occurrences is treated as a numeric literal
for  all ou tpu t  func t ions .  Note the parentheses around the
occu rrence number ;  they must  be present.

The second example , onc e again , has I designa t ing the
number of occurrences of length n for  the a r r a y  l i teral
LIT2. B defines  the  l i teral  as being b ina ry  and  maintained
as binar y fuliwords.

I
mat r ix  literals are used in con j unction w i t h  the

elementary matrix capabilit y in OP. The matrix definition
can be t h o u g h t  of as an ad vanced a r r a y  i n .t h a t  a matrix has
all of the characteristics of an array. As previously
stated , an a r ray  consist s of one row wit h n columns or
occurrences. A mat r ix  is composed of one or more rows with
n supportive occurrences or columns. With arrays it was
necessar y to speci f y 

- 
only the nu.ber of columns. With

matrices the numbers of both rows and columns are required .
The de f i n i t i on  of a m at r i x  is as follows:

DEF I NE NATA (X ,Y) n
D EF I NE P~ATB (I,!) B a

In these examples x represents the numbe r of rows in the
•atriz while I represents the number of columns or
occurrences. The output  lengt h of each occurrence is
represented by n. In the second example B designa tes the
mat r ix  occurrences to be stored in ternal ly  as binary
ful l  words. 

-
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3.3.5 S tor ing  Data  for Later Use (MOV E)

The MOVE expression is used to  t ransfer  da ta  ei ther from
a data record to a de f in~ d area of the RIT , or f r o m  one
defined area of the PIT to another defined area of the PIT.
Data being moved replaces whateve r data was formerly
cont4ined in the receiving literal. The contents of the
field or literal being moved remain uncha nged.

MOVE may be specified as a le vel one or as a level two
expression and has the following genera l format:

MOVE parameter TO literal

The parameter may be a f i l e  f ie ld/group,  a previously
defi ned l i teral, a se l f-def i n~ d literal , an a r r a y ,  or a
matrix. The literal may be a previously def ined litera l,
array, or matrix. -

Subroutine or table con version is possible for a field
or literal which is not b inary .  The fol lowing f o r m a t  is
used f or subroutine/table conversion:

MOVE parameter SUBR? submove TO literal
MOVE parameter  TABLE t abname TO literal

The fo l lowing conventions or restrictions appl y to the
use of the  MOVE expression:

a. The outpu t length of the literal must be the same
as the output length of the parameter un less
partial field notation is specified, subroutine
conversion is specified, the parameter is an entire
array or matrix, or the parameter is a coordinate
mode f ield.

b. Partial field notation is accepted for the
parameter and/or the literal whenever it is valid
(see section 3 . 3 . 8 , Addressing Portions of Fields) .
When used, the length s of th. specified portions of
the parameter and/or the literal must be equal .

c. Subscript notation is accepted for the elements of
a matrix or an array (see section 3.3.8, Addressing
Portions of Fields).
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d. When an en t i re  ma t r ix  is specified as the parameter
(i.e., no subscripts are provided after the matrix
name), the literal then must also be an entire
matrix. The eleme nts of both matrixes m ust have
the same output length, and the total number of
elements in both matrixes must be the sane .

e. When an ent ire  a r ray  is specified as the parameter
- (i. e., no subscript is provided after  the  array
name), the literal then must also be an entire
ar r a y .  The elements of both -arrays must have the
same output length , and the number of occurrences
in both a r rays  mu st  be the same.

f. When subroutine or table conversion is specified ,
the  leng th  of the literal, or the length of that
pa r t  addressed by partia l field notation , must be
equal to the lengt h of the maximum function.

g. A variable field or set may not be specified as the
- 

- parameter . )
h. If the parameter is numeric mode, the literal must

also be numeric mode. -

3.3.6 Conditional Exclusion of Dat a Records (OMIT)

Data records may  be conditionally excluded from a report
or from one of the output  media w i t h  the use of the OMIT
specification. This statement enables the user to be
selective in the processing of records for any one of the
specified output media, or both.

The production of an index, on punched cards , is an
example of its application. The following specifications
illustrate the manner in which a report would be specified
where only the data on units in the country of Germany is to
be included in the printed report , and an index of the pages
where each location began is to be punched.

FILE TEST36O

OMIT IF C N A N  NOT EQUAL ‘G E R M A N Y ’
— 

FORMAT PRINT

‘1’ 53
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FORM AT PUNCH

OMIT IF LOC NOT CHANGE

CAR D1 30 LOC

CARD 1 78 PAG EN O

END

- The OMIT statement s in the previous exam ple eliminate the -

nece ssity for  hav ing  each specification conditioned with  the
sa me s tatement.  -

I
The correct sequencing of these statements is important

when they are used to select data records for processing.
The example illustrates the case where only one tile is
contained in the report. When used in thin instance, the
state.ents placed between the file card and the format card
pertain to all formats; the statements placed after a format
card pertain only to that format .

It conditioning on more than one field - is needed to
limit the number or type of record s to be processed , then
multiple OMIT statements must be used to assure expected
results.

OMIT IF SERY N! ‘1’
OMIT IF UUIN N! ‘00001’ AND UUIN WE ‘00002’

The above would result in only the records with S!RV
equal. to ‘J’ and UUIN equal to ‘00001’ or ‘00002’ being
processed. All others would be omitted.

Care must be taken in the meaning of the
TOTAL OF

___
and COUNT OF

__
statemen ts when used in

conjunction with condit ional exc lusion of data records fr om

54$
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a report (the OMIT statement). This is discussed in section
3.3.17 “Expanded Ar ithmetic Operations.”

3.3.7 Stopping the  Report Conditiona ll y (S’OP)

The production of the report can be stopped at any time
by the STOP st atement .  This conditional statement should be
the f i rs t  statement fol lowing the FILE card for  the  fi le to
which it pertains.

FILE TEST36O

STOP IF CNAM EQUALS ‘ITALY’

When the condition is satisfied, the report is terminated .
In the previous example the report would be stopped when the
co un t ry  was IT A L Y .  The record which contained ITALY would
not be processed.

Care should be taken that this specification is placed in
proper sequence. 

-

FILE TEST36O

FORMAT PRINT

FORMAT PUNCH

STOP IF CNAM EQUALS ‘ITALY’

END

If this statement were placed as sh own above , the record
containing ITALY would be printed and , since the con d ition
is satisfied , the report would then stop. j -
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3.3.8 Add ressing Portions of Fields (Part ia l—field
Notat ion)

If a portion of a field or literal is desired for  output
or for use in other specifications, the  portion would be
indicated as follows:

F IELDA X/Y

where x is the high-order and y is the low—order position of
the f ield.

This notation can be used in all specifications where
previously defined literals and fields are referenced with
the exception that  a partial  field cannot be specified when
a syste m subrout ine  (one specified in the FTP) is to act on
that  field. Pa rt ial field notation is not allowed on
variable fields and sets, or b inary  literals and fields.

LIN E l  47 F IELD A 1/4 )
LINE1 38 TOTAL 0? FIE LDB 5/6 - 

- 
- 

-

LINEI 80 FLDC 1— 4 DIV FLDD 5/9 
-

The above examples illustrate the specification. The
partial fields are treated in every way as the whole field
would be except as mentioned above. Tt~is notation has aspecial significance when printing a RASP answer set, and is
discussed in the following section.

Another means of addressing portions of literals is
associated with the use of array and matrix lit.ra-ls(3.3.4$).
With these types of literals, subscripts are used to point
to particular segments or section s of the literal. These
subscripts follow the user supplied literal name and are
enclosed within parentheses. Subscripts may be any of the
following: a self—defining numeric li teral, a previously
define d numeric literal or a numeric file field. In the
latter two cases, it is the content of the field thht is
actually used for the subscripting.

An a r ray ,  which can be thought of as one row of n
columns or occurrence s requires a single subscript
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desig na t ing  the proper occurrence of the l i teral .  Matr ixes
are composed of one or •ore rows with  n columns or
occurrences and require a pair of subscri pts that designate
the row and column .

Nnen portions cf an array or a matrix are desired for
output or for use in other specifications, these portions
would be indicated in the following •anner:

A RRAY 2 (5) -

ARRA Y3 (CRT)
NATRIX 4 (2,5)
NATR Zx5 (3,SUBS3)

3.3.9 Addressing the °AS P/QUIP Sort Key

The RASP sort key is variable length (a function of the
accumulated length of fields designed by the user for sort
requirements in the RASP query). The f i rs t  two positions of
the sort key contain the RASP query number (QUERYNO). The
thi rd character position in the sort key is not - used. Sort
key ~ositjon 4$ contains the f i r s t  character - of the user
desingated sort. - -

Two procedures have been provided to access information
in the sort key of the RASP answer records.

a. Partial !ile Notation

LINE1 IF SORT 5/10 CHANGES

The keyword for the sort key is SORT , and with
the use of the partial field notation , any
position of the user—designated sort can be
referenced. Note, however, i.e. the user’s
responsibility to coord inate the specified
sort in RASP and OP.

b. Named Field s of the Sort key

The file name in the answer record can be
• referenced by the term FILENAME; the query

number by the term QUEPYNO. Either of these

• 

1
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two names can be used in the same way as file
fields.

The QUIP  sort key is s imi lar  to the  R A S P  sort key
because both sor t keys are variable  length a n d  are a
function of the accumulat ed length of fields designated by
the user for sort requirements. However , the QUIP sort key
contains no quer y number or leading blank positions,
the refore , sort  key  position 1 contains the f irst  character
of the user designated sort.

The fo l lowing  example  t ienonstr ates  the t echn ique  for
partial field notation of a QUIP generated sort key.

LINE1 I? SORT 1/6 CHANGES

3.3.10 Edit Feature, Subroutines, and Tables (EDIT, SUBRT ,
TABLE)

Numeric file fields can be edited using the editing
feature or converted by a conversion table or  subrout ine .
In m ost cases these edit words, tables, or subroutines have
been specified by the file designer in the File Format Table
(PE T) . A field name (print  format  only) with no
subroutine/table/edit designation will default to the output
subroutine/table/ed it funct ions specified in the YET. A
fielduame followed by the word SUBRT , TA BLE, or EDIT till do
the same. The FTP des igna t ion  can be overr idden by the
fieldname followed by *0 (subrout ine or table) or ‘ ‘
(quote, quote for edit). The output will be in file form or
it can be overridde n by ISUB/TABO ,
SUBRT SUB N A ME , TABLE T A BNAM ! , EDIT ‘editword’, or the name
of a def ined edit word (3.3 .4) and the data will be
processed using the designated subroutine, table, or edit
word.

Note : Subroutines , tables, and edits are not au tomat ic  on
card and record specificaticns.
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Example:

L IN E 1  20 SERY ) Uses subroutine from ?FT

L I N E 1  20 SE RV SUBP T)

LINE1 20 SEPY *0 Output will be in file form

L I N E 1 20 SERY *SUBX * )
) Output will be processed by

LINEI  20 S!PV SUBP T SUBX) subroutine SUBI

LINE2 30 PLDTG ) Uses edi t pattern from FFT

LIME2 30 PLDTG !!~IT)

4 L I N E 2  30 PLDTB ‘ ‘ Overrides FTP edit and output
data in file for m

L IWE 2  30 PLDTB N A N E D I T  Override FTP edit and
uses defined edit word
NAM EDIT

L I N E 2  30 PLDTB ‘$$—$$—$$ ‘ Overrides PET edit and
specifies edit pattern
to be used

When directly specifying the edit pattern to be used on a
field, as in the last two examples above, care must be taken
to ensure that any nonreplaceable characters to be inserted
are accounted for when print positions are designated.

The fo l lowing instructions will move a portion of a table
function to print:

DEFINE LIT1 ‘$~Mfl$~’ (size literal to maximum length
of function.)

LINE3 MOVE RADTG SUBR Y DTGOS TO LIPI
LI$E3 16 LIT1 3/5

If RADTG equals 680307, 07MAR68 would be moved to LITI and
LINE3 position 16 would contain MA R , thus rearranging a date
tield to make it more readable at output time.

• 
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Note: If there is an unsuccessful retur n from a user table
or subroutine , the argumen t will be outpu t by OP.

The following instructions will move a por’~ion of a data
field to a work area for subsequent editing.

DEFI N E W OR KA 6
LINfi MOVE TRDTG 1/2 TO WORKA 5—6
L INEI M OVE T R DT G 3/6 TO RO R KA 1—4

- 
- LINEI 1.5 W O R K A  EDIT ‘k$— $$-$$’

IF TRDTG equals 651215,
this procedure would print 12—15—65.

The logic might be extended in this way:

L I N E ] .  9 ‘nEC ’ IF W O R K A  1/2 EQ ‘12’
LINE ] . 15 W O R K A  3/6 ED IT ‘‘~$,$$‘

and the printout would be DFC 15,65.
I

Note : Editing may be done only or numeric file fields or
literals.

Note : Binary values cannot be passed th rough  a TABLE.  The
results will be either the printing of blanks or meaningless
characters. The following logic will accomplish the task
successfully:

DEFINE ~UM FLD 2
LINBI MOVE BINFL D ¶0 NUNFLD
L I N E 1  10 NU MPLD TA BLE BI N ARY

3 . 3 . 1 1  Lite rals on Data Lines

Literals can also be specified on a line by the use of
a bo unded label (by quote signs) or by a label tha t  has
previously defined a literal.

LINE ] .  47 ‘ACTUAL LAB!L ’

or

LINE]. 50 LIT1

-
~~~~~~ 
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In the latter example , the term LIT1 has been pr eviously
defined wi th  a DEFINE card. -

When a literal anr~ periodic data are to be printed on
the line, the literal will be treat ed as fixed in that it
will appear only on the first physical line. If, however ,
the literal is desired on every physical line containing
periodic data until the periodic set(s) is exhausted , then
the specification would be:

LIN E]. 47 ‘DAY MO Y R ’  PERIODIC

or

LINE1 47 ‘DAY MO YR ’  PER

It is also possible to tie t h e  litera l to any  particular
set so that the literal will be repeated only until that set
is exhausted by specifying as in the following example:

LINE]. 47 ‘DAY MO YR’ SET n

a is the periodic set ID.

Referencing  array l i terals  for output purposes is done
by using the litera l name followe d by a subscript enclosed
withi n parentheses . These subscripts may be a specific
nu meric l i tera l  va lue , the con te n ts of a pr ev io u sly d ef in ed
numeric l i teral or the contents of a named numer ic  file
field. This can be shown by the following:

LINEIO 30 LIT1 (2)
LINEIO 59 LIT2 (SCRIPT)
LINE2O ~$0 LIT2 (PERS)

where SCRIPT is a previously defined numeric literal and
P E RS- is a numer ic  f ie ld  f r o m  a data file.

When referencing the matrix literal for output purposes.
the user must specify what portions of the matrix he wishes

- - to output and where he wants the output in his formatted
output line. To do this, the matrix literal name must be - 

- 
-~

specified at an output position along with a set of
subscripts, within parentheses, representing th. desired row - 

- - 
- 

- 
•
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and column. These subscripts, as wit h arrays, may be
numeric literals, the names of previously defined numeric
literals, or named nu•eric file fields. The following are
examples:

LINE1O 20 MATA (1,5)
LINE1 O 40 PUPA (2 ,SUB2)
LItJ!10 60 MATB (50B3 ,8)
LIN E1O 80 M ATB (9 ,PERS)

It sho uld be noted t hat when using previously defined
literal~ or tile f ields it is the contents of these fields
tha t  dete rmines the appropriate row or colu .n.

In order to reduce the number of specifications required
to output a matrix , a second method is available. It allows
specirication of each low—order output location chosen for
the matrix literal on the output statement. In previous
discussions of subscripting, subscripts represented one row
and one column , thereby directing OP to a particular segment
of a matrix. However , utilizing subscripts in association
with multiple print positions, a start column and a stop
column are specified in conjunction with a row or else a
start row in conjunction with a column. The following are
examples:

LINE1O 20 110 60 PIATA (X—Y ,Z)
LINE2O 20 40 60 MATS (A ,B— C) 

-

The f i rs t  example  shows that , start ing wi th  row I and
stopping with row Y, the values found in column Z are to be
printed in positions 20 , 40 , and 60. Giving the symbols I,
I and Z values of 1, 3, and 6 respectively, the following
will be printed: in position 20, row 1, column 6; in
position 40, row 2, column 6; and in position 60, row 3,
colu.n 6. -

In the second example of multiple print position with
matrices, the values in row A from column B through column
C will be printed in the specified positions.

When using the start and stop subscript, the number of
rows of columns may not exceed the nu mber of print positions
without generating an error diagnostic. This method of

62

- i 
- - --5—- 

~~~~~~~~~~~~~~~~ - - S  

~~~~~~~~~~~~~~~~~~~~~~



OU TPUT PROCESSOR (OP)

matrix output specification reduces the number of OP
s ta tements  required to ou tpu t  the matr ix .

3.3 .12 Pe r iodic  I n f o r m a t i on  (SCAN , ALL , FIRST , LAST , SET)

No mode specification is necessary if the periodic mode
(SCAN) for  the  report is to remain the same throughout .
(This is essent ia l ly  for  a report received f r o m  R A S P . )  If ,
however , the mode desired d i f f e r s  or is not consistent
wi th i n a P IT , then the mode can be specified on each line.
Speci.fication for each line containing periodic information
to b e pr inted in the  SCAN m ode may be as follows:

LINE ] .  SCAN
LINE2 SCAN SET n where n is the set ID.

The f i r s t  of the two examples states tha t  all periodic
sets are to be printed in the SCAN mode for every
reiteration of LINE1 (flagged subsets only) . The second
example can be used to tie the mode to a particular periodic
set. It this  ware done , the specified set would be printed
with tha t  mode while the rest of the periodic sets would be
printed with the normal file mode .

If a mode is not specified at s tructure t ime, SCAN is
assuii~d.

To specify that the LAST- a or the FIRST n subsets are to
be printed the statements are:

LINE ] .  FIRST 5

L I N E 2  LAST 10

LINE3 FIRST 5 SET 5

LINE3 LAST 10 SET 6

The first example causes only the first five subsets of
each period ic set to be processed while printing line 1.
The second exampl. causes the last 10 subsets of each set to
be processed for line 2. The last two examples tie the -1•
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specifications to specific periodic sets. These
specifications override any assigned mode.

If the mode for retrieval specified for a periodic set
is other than SCAN and all subsets are wa nted in the  report ,
the specifications would be:

LINE 1 ALL

or

LINE ] .  ALL SET n

The first example will cause all subsets to be printed
fo r all periodic sets specified on the line . The second
example  ties the specification to a periodic set . This
specification is not necessary when pr int ing a report
directly f rom the f i l e , in which case all subsets are
printed.

The periodic mode specified in this manner will affect
the output in this line only. Thus, if fields from the same
periodic set were placed on two lines, each line would have
to have the mode specified. There is no need to keep the
mode f or a set consistent throughout the report.

iith periodic information it is often required or
preferred to have the same field (or fields) fro. more than
one subset printed on a line. This is done by specifying
each low-order output location chosen for that field on the
line.

LINE]. 10 20 30 FIELD

The above exa.ple would place the specified field from three
subsets on line 1 in the positions indicated. The line
would be repeated in this mole unti l  the set was exhausted .
It more than one field from a sub set is specified, it is
important that all fields from the same set be specified in
the same way; that is, if more than one subset per line is
indicated for a field, the specification for another field
in the sane set must be the same.
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There are two main ways in wh~.ch fields from the sane
psriodic set can be displayed on more than one line. The
first would be on the basis that each line is repeated until
the set is exhausted and then the next line is repeated
until the set is exha usted. If a periodic set contains
fields, A, B, C, and 0, the specifications might appear as:

LINE]. 10 FLDA

LINE1 20 FLDB

LINE ] .  30 FLDC

L INE 2 10 FLDD

The format would appear as:

Subset i A S C -

2 A B C

3 A B C -

1 0  
-

2 D

3 D

It •ight be desirable to display the above set in the
following manner:

A B C -

D

A B C

D

A B C

D

Since the lines can be considered as one group, this pattern
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would be specified as follows:

L INE 1A 10 E LDA 
-

LINE LA 20 FLDB

LINE1A 30 FLOC

LINE IB 10 PL OD

The only mode l imitation that  must  be placed on this method of
specifying periodic sets is that  the mode for each set and the
number of subsets per line must be the same in each line.

If a periodic mode is specified for -a series of lines
containing periodic information from the same set, it
would be specified as follows:

LINE]. SCAN

LIt4E1A 10 P1.0k )
LI NE 1A 20 FLDB - -

LINE 1 A 30 FLDC

LINE1k ~ 10 FLDD

Note: Refer to conditional statements in section 3.2.8 for
further restrictions. -

3.3.13 Associated Label Line s

Each line in a grou p of lines may have associated
la bels, or the entire group of lines may hav e one or more
labels associated with it.

LABEL1A l$7 CLASS!?

LABELIB 50 ‘ACTUAL LABEL’

LINEIB 10 FLDA
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LIN E LS 20 PDLB

LINE1C 30 FLDC

In the above example , the label lines IA and lB are
associated with the first data line (LINE1B) that follows.
The level sequence given in this example follows the rule
which states tha t  when proceeding from a label line with an
alphabetic level to a data line (LINE) with an alphabet ic
level, the level of the data line must be the same as or
greater than the preceding label line.

LABELIA PERIODIC

LABELIA 26 CLASSIP

LINE1A .......

I

LABELIB PERIODIC
LINE 1S
.

This example illustrates a group of lines which has
label lines associated wit h each line, Note that  since the
labels are to be repeated with the data lines each time they
are printed, they have been specified as periodic.

Each of the label lines or groups of label lines nay be
conditioned provided tha t the condit iona l statement appears
as the first specification for a Series of contiguous label
lines (the first alpha label line of a group). The output
of these lines can be conditioned with the use of the
conditional staterents described previously.

The only restriction placed upon line level conditional
statements (those which condition the output of the entire
line) is with periodic lines. A periodic line containing
more than one subset per - line cannot be conditioned on a
field from a periodic set. Also, as a general rule, lines
with alphabetic level indication (LINE1B) should not be
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conditioned. If al pha labels and lines are used , th e only
specifications which should be placed on nonalph a lines
(LINE ] .) are line level conditions and act ion expressions.
No print specifications should be used on nonaipha lines
when the mixed mode (alpha and nonalpha statements in a
block) is used.

3.3.114 Variable Information

Variable information such as remarks must be indicated
in this format:

LINRI 8/100 REFER

This specification provides for data from a variable set
or variable field to be printed from position 8 through 100.
The information will be repeated in this format until
exhausted.

No conditioning is permitted at level U of a line, card,
or record statement specifying variable data. However, the
statement may be conditioned at level 2, for exam ple:

LINE1 IF YS27 GT 0
LIBEl 8/100 REFER

Note: Partial—field notation may not be used on variable
informa tion.

Note: Variable sets may not be referenced in the BREANLIN E
section.

3.3.15 Action Statements (TOTAL, COUNT, ADD, SUB, MDL,
DXV , RESET)

Simple totals and counts of data fields can be specified
on line -cards as follows:

LINE]. 50 TOTAL OP N!ORC

LINE ] .  60 COUNT OP MEQPT

The two •xamples above would pr int the total numbe r of
read y equipment (right—justified) and the count of the
equipment ID.
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These statements specify the result of the action, not
the performance of it. The total or count would be one
which had accumulated since the beginning of the report or
since its last printing. This would be a total or count by
record unless conditional printing is specified. The actual
totaling or count ing cannot be conditioned , only the
pr in t ing.  Totals and counts are cleared when p r in ted .

TOTAL OF accumulates a sum for the occurrences of a
fixed numeric or of a periodic numeric field belonging to -

sets that have been flagged. COUNT OF tallies the
occurrences of a fixed— length field, either fixed or
periodic. Variable—length fields and variable—length sets
(VSETS) may not be counted.

• Simple calculations can be specified by:

LINE2 100 Factor, Operator, Factor, Operator,
Factor , etc. Th is might  look like:

LIBE 2 100 Field PLUS !ield M I N U S  Literal

The calculation would be performed left to right and the
result vii.]. be printed in position 100. The factors may be
field names , numeric literals, or a literal that has
previously been defined. The operators that can be used
are:

A~~it~Qn Di!i~i2~
ADD SUB MUL DIV
PLUS M I N U S

+ (12 punch)  — (11 pu nch) *( l l—4— 8 punch) / (0—1 punch)
or

(12—6—8 p unch)

The results of totals, counts , or calculations can be
conditionally prin ted on a line by the use of conditional
statements.

LIBEl 50 COUNT OF MEQP T IF CNA N EQ ‘GERMAN Y ’

LINE ] .  60 ME P SD M INUS N E OR C IF ME PSD E NE ORC
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The aDov. examples will cause the count of NEQPT to be
printed for each record for the country of Germany  and the
number not ready (ME PSD MINDS ME OR C) if the number possessed
is greater than th. number ready.

The results of totals, counts, or calculations of this
type can also be edited or be acted upon by a subroutine or
table.

LINE ] .  80 TOTAL OF SEAUT H EDIT ‘~~bb ,bbb ’

This example would cause the result of the totaling of
SEAUTH to be edited with the edit word provided.

~~~~~~~~~~~~~~~~ J1iteral~ - 
-

Another method of specifying additions or subtractions
to or from predefined literals is by the following:

LINE]. ADD parameter TO literal

LINEI SUB parameter FRO M literal -

The parameter may be numeric fields or nUmeric litera].s.
The literal must be either a system label or a numeric area
wh ich has been previously defined. These statements can be
conditioned. Note , that  like the MOV E , when the calculation
is designated on a LINE, care must be exerted to avoid the
printing of blank lines. The ADD and SUB statements may be
specified as separate statements similar to the MOVE when it
is not necessary or convenient to perform th ese functions on
a line.

The RESET card can be used to reset any arith.etic
result area or numeric literal to a particular value. It
may be placed anywhere in t h e  specifications. The general
format of the card is:

RESET area conditional statement

or

RESET area TO_ .~~ __ conditiona l statement
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The first statement is used whe n resetting a numeric
lite ral (up to 999 characters in length) to zero. The
second statement will reset the area to the value specified.
The resultant area viii have true sign and leadin g zeros.
The reset statement may also be used on a LINE card or
RECORD card. Additionally , the RESET statement may be used

• in conjunction with array and matrix literals. These
literals are descr ibed in section 3,3. 94. In these
instances, the basic concepts remain the same with the use
of subscripts providing the only difference.

The following RESET statements are appropriate for
arrays:

RESET LITI
RESET LITI TO 5
RESET LIT 1 (2)
RESET LITi (SCRIPT) ¶0 14 -

The first statement abo ve would reset all occurrences of the
defined array li teral, LIT1, to zero, and the second would
reset all occurrences of the literal to 5. The third
statement would reset the second occurrence of LITI to zero,
and the fourth would reset the occurrence of LIT1 designated
by the contents of the literal SCRIPT to U .

The means of restoring matrix literals to an initial
value is similar to that used with arrays except that
matrixes requir. two subscript~ to designate a row and a
column. The following show how restoration or
r.initilization is designated:

RESET MATA
RESET MATA TO 5
RESET NAT A (1 ,5)
RESET MAT A (1,3) TO £4

The first example reset s the entir. matrix (each semb*r
of each row and column) to zero while the second resets each
member of the matrix to 5. The third and fourth •xampl*s
show resetting uith the aid of subscripts. The third
•zam ple illustrates the member at row 1, column 5 being

• 
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reset to zero. The four th  example resets the member
represented by row 1 and column 3 to 94.

The RESET card is useful w h e n  resetting numeric system
labels.

RESET BODTLINE S TO 10

RE SET P AG E NO

The first example will reset the body line counter to
ten, while the second examp le will re set the page counter to
zero. The ability to reset these system constants allows
•ore flexibility of format control under the control of user
data. For instance, the pa ge number  coul d be reset to a
value, based upon a change in a control field, to produce
sepa ra te volumes of a report.

Since the  page counter is incremented after the trailer
lines are printed, the location of the page nunber will
determine when and to what value the system labe l PAG E NO is
to be reset.

ft ~~~~~ Rbe~ _Qn~~i~~er_LiUL.

The syste. constant PA GEN O should be reset to one less
• than the desired value and , if an EJECT statement is present

with the same condition, placed on the line preceding the
EJ ECT card.

• FORMAT

HEADER1, 147, PAGENO

LIBEl

LIBEL RESET PAGU O IF SERY CHANGES AND SERV EQ ‘F’

EJECT IF SEPT CHAN GES AND SEPT EQ ‘F ’

TRAILERl
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b~t..B1aaber 2n_Iniler
_Li~~

_

PA GE M O should be reset to the des ired value and placed
af ter at least one data l ine specificat ion.

FORMAT

HEADER].

LIBEl .. . . . . . .

RESET PAGENO TO 1 IF SER V CHANGES AND SEPT EQ ‘F’

LINE 5

EJECT BETNEEN RECORDS IF SERY COMPLETE

TR A ILER1 £~7 PAGE N O

~~~~~~~~~~~ J~~ jt Ar~L 1101 çQmpu t~~j9~~

Results of calculations, totals, and counts may be reset.

FORMAT

LINE ] .  COM PUTE TOTLMI L EQ TOTAL OF ME PSD IF NECL Q
EQ ‘C’

L 1NE2 IF SE RV COMPLETE

LI N E2 ‘47 TOTLMIL

LIN E 2 RESET TO TLNI L

The eza.ple illustrates how the total of class C equipment
possessed might be specified.

In these examples , the conditional state ment I !__ __
COMPLETE has been used . The use of this expression is
discussed in this section under the heading “Summar y
Reports. ”

- . • -
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3. 3.16 Result Areas (Standard Lengths)

Ar i thmet ic  operations may be performe d on integer values
that appear in the form of self-defining literals , defined
work ar eas , data file fields or OP defined literals.
Arithmetic operations include act ion expressions (TOTAL and
COUNT) , simple calculations (ADD I to VORKI) and expanded
arithmetic operations (COMPUTE WORKZ EQ 1 + WORKZ). The
result of each ar i thmet ic  operation is stored in a work
space whose length has been calculated by OP based on the
length of the factors involved in the calculation. The
standard length of the result area is determined as follows:

TOTAL Twice the length of the field being totaled

COUNT Six digits

COMPUTE Addit ion - length of longest factor plus one

Subtraction — length of longest factor plus
one

Multiplication — sum of the lengths of the two
factors

Division - equal to the length of the
dividend.

Examples of result length s calculated by OP:

( a) LIBEl 140 TOTAL OF PEP S

In this example PERS is a 6—character numeric file I

field. The result of the totalin g operation will
be stored in a 12—character OP defined area and
printed on a line with the right—most character in
position ‘$0.

(b) LIBEl ‘40 COUNT OF SPR Y

In this example SEPT is a 1—character alpha field.
A count of all records that contain this field ~i11be performed and the result of the count will be
stored in a 6-character OP defined result area and
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printed on a line with the righ t—most character in
position ‘40.

(c) LIBEl 50 W O R K A  + WORKB • WORKC

In this example WORKA has a defined length of 3
characters; BORKB has a defined length of 7; and
W O RKC has a defined length of 5. The result area

• calculated by OP viii be the length of the lon gest
factor plus one, i.e. 8 characters. The result
will be printed on a line with the right—most
character on position 50. -

(Note: In the previous examples, the OP defined work areas
will be initially set to zero prior to arithmetic
processing. The work areas will be restored to zero • when
results are published.)

(d) LIBEl COMPUTE WORKE EQ PERS * 100 / WORKA

In this example the length of the result area,
- NOR K I , will be calculated by OP based on the length
of factors and use of arithmetic operators in the
arithmetic express ion. Calculation of factors in
an arithmetic expression is performed by pairs of
factors from left to right (no parenthetical - -

expressions permitted) . The file field PERS -

(length 6 characters) is multiplied by the self—
defining literal 100 (length 3 characters). The
combined length of the two factors creates an
interim result a rea of 9 characters. WORKA is a •

previously defined work area with - a length of 7
characters and is the divisor in divide expression
in which the 9—character interim work area is the
dividend. The quotient or result of the divide - -

op.ratioo will be stored in a work space the length
of the dividend (9 characters) • The result area,
102E1, has not bean explicitly defined in this
example. Result areas for COMPUTE statements may
be implicitly expressed or expli citly defined , i.•. -

DI ?IU ~OREI 9. A warning message will be issued
is the compils phase if the defined work area’s - - -

Lssqtb d oes not correspond wit h the OP calculated
rsealt acme l.mptk. It the OP calculated work
.,•-• I. b eget thai the user defined result work
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space significant characters of the result will be
• truncated when the result is moved to the user

defi ne work space.

(Note: Result space in a COMPUTE expression is initially set
to zero, however , it is not restored to zero when published.
The user may use the RESET operator to restore work areas if
desired).

The results of all arithmetic expressions will be
printed with leading zeroes suppressed and without sign
notation unless an EDIT mask has been specified to process
the results. Arith.etic processing is performed on integer
values only. Resulting fractions from a divide process will -
not be saved for output or subsequent arithmetic processing.
The factors and results associated with all arithmetic
calculations should not exceed ’ 15 numeric digits.

3.3.17 Expanded Arithmetic Operations (TOTAL, COUNT, COMPUTE)

In cases where the results of totals, counts, and
computations are required, or where the actions of the
arithmetic statement rather than the output of the result
must be conditione d , anothe r form of arithmet ic is required.
The three methods are: expansion of the TOTAL or
COUNT OP

___
stateaent, the COMPUTE statement, and the

COMPUTE card.

~~ 2~ nsioR, oLt he TOTAL OF State.pn X

This form allows the user to specify totals and counts
in the manner discussed in section 3.3.16 but in addition,
the result may be saved for further reference.

The next example illustrates the method by which a total
an d coun t can be made and t heir results divided to produce
an average. Thi s average is t hen printed in position 30.

• - Notice the absence of print positions in the first two
statements; output locations could be included if the total
and count were to be printed. -

LIBEl TOTAL OF PERS IN TOTAPER

LIME]. COUNT OF UIC IN CNTUIC

- - - 
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LINE ] .  30 TOTAPE P DIV CNT U IC

The inte rnal  procedure for the previous exa mple would be
to total the authorized personne l fie ld and move the results
to TOTAP E R , count the UICs and move the results to CN TUIC ,
and then  perf orm the division . The internal totaling and
counting accumulation areas will be reset to zero after the
move has been performed (on each record) .

The areas specified for the results can be defined as
work areas w i t h  def ine cards.

DEF INE TOTAPE R 2

DEFINE CNTUIC Is

These areas , if not defined in the above manne r , will be
def ined by the output system using the standard lengths, as
shown under “Result Areas,” section 3.3.16.

These statements specify the results of the operation
rather than the action of it. Totals and counts specified
in the method mentioned here occur befor e the processing of
the first format specification. The use of OMIT statements
can th erefore  af fec t  the totaling and counting operations.

If the OMIT statement is placed following the FILE card
but before the FORMAT card , the total or count will -take
place on all records that have not been omitted.

If the OMIT s tatement is placed after  a FORMAT
statement, the total or count will take place on all records
regardless of the conditions specified in the OMIT
expression.

Another specification which will affect these operations ‘

is the periodic mode specification for a line. The total or
count wil l  occur on all rec ords according to the periodic
mode indicated for  the line which contains the total or
count specification.

LL :7
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The COMPUTE statement form of arithmetic operations can
be used in cases where the computed results are needed for
later use , for  unusual  accu mulation of totals and counts ,
and where the performance of the action must be conditioned.

The general form for a total and count is:

LINEzx COMPUTE result area EQ TOTAL OF
___

LINEXx COMPUTE result area EQ COUNT OF
__

~~~~~

These stateme nts would cause the total or coun t action
to be pe rformed every t ime the line is printed. The result
will ~e placed in the area designated by the literal name.
The next time that the total or count is made , the value
will be add ed to the result area (TOTAL) or the result area

- will be increased by one (COUNT) .

The resultant area may be defined as a wor k area with a -

DEFINE card or the user can al low the area to be defined - by
the system using the standard lengths. 

-

The general  form for  computations is:

LINExx COMPUTE result area EQ factor, operator, factor,
operator , etc. -

The factors can be either field names , previously
defined literals, or numeric literals.

The computation proceeds from left to right with integer
arithmetic.  Thus , th e fa ctors m igh t  -have to be scaled to
provide the desired accuracy. -

A ny of the above methods of specifying ar i thmet ic
operations may  be made conditional by the use of the
conditional statements previously described. This will
cause the action rather  ~ han the output of the result to be
conditioned.

I
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QJPUTR ~~~~
The COMPUTE card is needed for those cases whe re it is

not possible or convenient to put the COMPUTE statement on
a line, car d, or record specification. It could be used if
some calculation were performed on a data record and the
record conditionally included in the re port based upon the
results of the co.putation. Suppose one wished to include
all units that possess more than five types of equipment.
Tb. specifications to accom plish this would be:

FILE TEST360

COMPUTE CBTEQP EQ COUNT OF NE QPT

OMIT IF CN TE QP L? 6

NE QPT names are contained as subsets in Periodic Set 1.
The COMPUTE state.ent would count the number of types of
equipment (i.e., subsets) and place the count in CN TE QP.
This literal could have been defined with a DEFINE card;
however , if not previously defined , the literal will be
defined using the standard lengths. -

Caution should be exercised when using the COMPUTE card
with periodic data since the entire set is processed using
the COMPUTE state.ent before the next specification is acted
upon. -

COMPUTE EQPRDY EQ MEORC PLUS MEORN

This statement adds the two categories of ready
equipment and would result in the literal- EQPRDT containing
the result from the computation on only the last subset.

The COMPUTE card is also used in conjunction with the
generation of matrixes prior to their being output. It is
fro, this level 1 card type that the rows and colu.ns for
the specified •atrix are determined providing COUNTs and
SUMS of the fields. The FOR/AND logical connectors are used
similarly as they are used for QUIP matrix generation with
the exception that table and subroutine conveLsion of
parameter values is not permitted. Literal values serving
as parameters must appear in the FOR/AND statement as they

- - I  - 
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appear in the file. The basic statements for matrix
processing are  wri t ten  in the following manner:

COMPUTE N ATA EQ COUNT O P UNIT I
COMPUTE FOR SERY EQ ‘N’ ‘N’ ‘3’

COMPU TE M ATA SQ SUM OF PER S I
COMPU TE FOP SE R V EQ ‘N ’  ‘N ’ I
COMPUTE AN D NC EQ ‘PARIS ’  ‘LONDON ’

The above examples show how the COMPUTE card provides
both one- and two-dimensional matrices. (It should be noted
tha t fol lowing the FOR/A ND logical connectors any of the
accepted OP relational operators, except ASSENT and
CONTAINS , m a y  be used to qua l i fy  the data for the SUMS and
COUNTS.) The first example designates one—dimensional
matrix with three columns while the second represents a two—
diiensjona]. matri x wi th  two columns and two rows. Both• matrices N ATA and M ATB must have been previously defined.
The COMPUTE statement will not cause automatic generation of
•atrix literals. )

An asterisk may be used as one of the operands in the
literal string, and when so used , it takes on specia l• significance. It provides a universal match condition and
causes processing of an appropriate work area for all data
elements not associated with an area specifically designated
by the list of literals.

3.3.18 Summary Reports (I! COMPLETE)

Summary information is desired in man y cases not only
involving the ent i re  report , but also on portions of a —

re port. Under normal circu.stances, actions conditioned on -

the presence of a change in a field are processed with the
data from the new record present . This is desirable
whenever an action on data from a recor d is conditioned on
a change from the previous record.

LIME ] . IF CN A N CHANGES

LIME]. ‘47 CHAM

The field ClAN fro• the new record would prin t when
CNAN changed. . 

-
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For summary information applications, it is desirable to
condition the action on the  basis that a certain type field
or record is complete. An example would be to total the
number of pieces of equipment possessed for a certain class.
The result would be placed on a separate line before the
da ta from the  new record is printed (beginning with LINE].

• specifications) . This is , in essence , a change in the
field, but the action desired is different.

Th e fol lowing example  assumes t hat a request f rom the
TEST36O f i l e  is ordered by CITRY and that the total number
of weapons located by count ry is wanted in the report.

L11452 COMPUTE NUMRDY EQ MEORC PLUS MEORN

L INE2  ADD N U M RD Y TO TOTP D Y
¶ LINE2 50 NUMRDY 6/7 EDIT ‘iA’

LI NE 3 IF CNTRY COM PLETE
I

LINE ]  60 TOTRD Y 6/8 EDIT ‘$$$‘

L IM E3 RESET TO TR DY

In this illustration, the two ready categories are added
together and the result is added to a lit era l to achieve a
running total of the numbers of readies. Then, when the
country is complete, line 3 will be printed containing this

L totai. The literal is then reset to zero to prepare for
similar operations in subsequent countries. Line 3 will be
pr inted each time a change occurs in the CI TRY field before
any lines containing information about the next country are
printed. The line will also be printed at the end of the
report.

Any specifications that can be placed on a normal line
may be placed on IF COMPLETE lines, except that neither
periodic set field s nor periodics may be referenced within
a conditional expression. Similarly , variable sets may not
be referenced in the BREANLIN ! section. All data fields
referenced will be from the last record , rather than the
record in which  the change occurred. Periodic fields or
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literals referenced wi l l  be only from the last subset in the
last record.

Note that the specification differs from the
IF__ ..CHANGES conditional statement in that the latter
would ca~ase printing of a line on the first occurrence of acountry while the IF____ __ COMPLETE statement would cause
printing after the last occurrence.

IF COMPLETE conditionals may also be specified at
field or action level; but only if the line on which it
occurs is also conditioned by an IF

__
CONPLETE. Consider

the case of personnel totals by location, country and geo-
political area. One may obtain totals by the various
subdivisions in the fol lowing manner :  

-

LI NE 3 IF LOC COMPLETE

LINE3 9 ‘TOTAL FOR’ - 
-

LINE3 20 LOC )

LINE3 26 TOTAL OP PENS

LIN E 3 30 CN T RY IF CN TRY IS COMPLETE

LIME3 36 TOTAL 0? PEN S I! CNTR T COMPLETE

LI$E3 440 GEPOL IF GEPOL COMPLETE

LIM E 3 446 TOT AL 0? PEN S I? GEPOL COMPLETE

The above line would be printed as follows if only LOC
changed:

TOTAL FOR PENTAGON 25026

If both country and location changed, the Line would be:

TOTAL FOR PENTAGON 25026 UNITED STATES 96124436

• and if location, country and geopolitical area changed:

TOTAL POP PENTA GON 25026 UNITED STATES 9612*36

_ _ _ _ _ _  
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NORTH AMERICA 190013245

Whenever a format control statement includes the
conditional IF

__
COMPLETE , the statement must also include

BETWEEN RECORDS . For example :

SPACE 3 BETWEEN RECORDS IF C lAM COMPLETE

The calculation of periodic values, in con junction with
• - IF COMPLETE logic is not accepted in N IP S 360 PFS. It was

accepted in NIPS 1410 FF5 bu t  not supported. RITs trying to
use this logic will not structure and must be rewritten.

A n e x a m p l e  of this  j]~J~~g~J1 statement is:

~INE4 IF SORT 44/4 COMPLETELINE 4 ADD PERF LD TO PERLIT

where P E R F L D  is a f ield from a periodic set -and PE PL I T is a
previously defined numeric literal (fixed or periodic).

Note: IF CO M PLETE l ines say not be in termingled  w i t h  other
line specifications not intended to have IF COMPLETE logic
applied. The first encounter of an IF COMPLET E line sets
the mode f o r  all other line specifications and action
statements wi th in  t h a t  format .

• 3.3.19 Fi na l  Lines (FI N AL LI N En )

It is possible to specify f ina l  lines that  will be
printed only  at the  conclusion of the report. These lines
cannot contain data from a record unless it has been stored
in a literal at some previous t ime.  The normal use for this
type of line would be for such operations as totals and
counts or other types of summary data. After the last
record has been processed , any final lines will be printed -

and then the trailer lines will be printed.

FINALLIN~ 1 10 ‘TOTAL’

FIN AL LINE 1 17 TOTAL OF PER S

The above specifications would place the total of all
authorized personne l for all processed records into position
17 preceded by the word TOTAL. The conditioning of these
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lines follows the same restrictions as header lines in that
the parameter of the conditional statement cannot be a file
field. Note: Summary information may be obtained on
portions of the report.

3.3.20 EXTRACT Statemen t -

while processing data records from one file, it may beI - 
desirable to retr ieve data va lues from a second file
(Interfile Output). This may be done through the use of the
EXTRACT statement. This statement may only be specified
within the first file of a multifile PIT. The first file
will be known as the  p r imary  file , while othe r referenced
files are secondary.

The general form of the EXTRA CT statement is as follows:

FIEL D NAME
SORTKE! StJBPT

EXTRACT LITERAL TABLE PILE NAP S IF...
IFOGR P n i/n )

In the above examples of statement syn tax , “FIELD NAME ”
is any field specified in the FFT of the primary f4.le, the
file conta ining pointers or Record lOs for  secondary files .
The “SORTKET” is the result of ordering the RASP answer set,
while a “LITERAL ”  is any defined alpha or numeric literal.

“IF- OGBP n ” is a special case of a group name wi th in  the
PET of the primary file where n is any alphanumer ic
character. This field was designed especially for the
In ter f ile  Outpu t  capabil i ty.  Fields designated - as IFO GRP n
must save at least two fields e The first contain s the name
of a secondary file or an indicator code which is converted
to the secondary f i l e  name by a subroutine or table
specified in the FFT and the second contains a pointer to
the desired data record or grou p of records in the secondary
file.

As shown, subroutine conversion and partial field
• notation may be used on the EXTRACT statement. The

exception to this is IFOGRPn wh ich may not make use of these
functions. The two required fields of IFOGRPn may have
subroutine conversion specified in the PET. Unlike the

• manner in which ot her groups are processed, automatic

- 

84

- .  
~~~~~~~~~~~~~~~~~~~ •



OUTPU T PROCESSOR (OP)

conversion of these f ie lds will take place when I?OGRPn is
referenced on the EXTRACT statement.

On all forms of the EXTRACT statement, a file name is
required except when IFOGRPn is used. The file name is
required to show the secondary file from which data is
requested. As was previously  stated , th e first field of the
IFOGBPU must contain a file identifier. If a file name
should be referenced whe n specifying IFOG-RPn , the  EXTRA CT
operation will take place only when the file identified by
the first field of the group matche s the file name specified
on the EXTRACT s ta tement .

The f i le  name specified , on the EXTRAC T statement, and
the file identifier in the first field of the IPOGRPn is a
ma ximu m of seven characters in length. The DO s ta tements
which correspond to the secondary files being referenced may
contain a qualified data set name up to 414 characters in
length.  The last segment  of the qual if ied data set name
must match the f i le  name designated on the EXTRACT
statement.

The standard OP conditional statemen.t may be used to
determine w h e n  the EXTRACT statement should be executed.

When the  EXTRACT s ta tement  is encountered in NIT ,
processing of the p r imary  file is interrupted and the field
specified is used as the key for record retrieval from the
secondary file.

Example :

EXTRACT UIC FIL !Z IF UIC NE • ‘ .

In the  above example , if the condition is met , the
contents of the field UIC will be used as a Record ID in
FILEZ. Wh en a data record is found with that key,  the data
record is processed by the specifications written for FILEZ

• and control is re turned  to the statement following the
EXTRA CT statement in the primary file specifications. If no
record is found , control returns immediately to the primary
file processing.

Several data records might be retrieved by using a field
that is shorter in length than the key length of the
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-~~ secondary file. Assuming the Record ID of the secondary
file is six characters in length and using the following:

DEF INE BUCK E T ‘ ‘ a 6—character alpha literal

MOV E UIC TO BUCK E T
EXTRACT BUCKET 1/1 FILEC IF UIC 1/1 EQ ‘3’

All records with a record key beginning with a ‘3’ will be
retrieved from FILEC and processed. When a field specified
on the EXTRACT statement is longer than t h e  Record ID of the
secondary file, it will be truncated to the secondary file
key length.

Data fields containing record keys to secondary files
may be from the fixed or periodic sets. (They may not be
variable.) When operating with periodic sets in the primary
f i le, OP will operate in the “ALL” mode for SOURCE DIRECT
and in the “ SCAN” mode for  SOURCE R ETRIEVAL runs.  Periodics
from the  secondary files are always in the “ALL” mode.

The processing of periodic fields on the EXTRACT
statement will occur as follows. The first subset will be
accessed to obtain a record key. Once found, the data
record (s) is processed by the secondary file NIT
specifications. When the data record (s) have been
completely processed, control is returned to the primary
file where the second subset is accessed. When all subsets

• of the p r i m a r y  f i le have been exhausted , processing of the
pr imary file continues with the next  NIT specification.

A Report Instruction Table that contains an EXTRACT
operator may be executed in Source Direct mode. In this
case the inpu t  data sets to OP are primary and secondary
file. The primary file may be sequentially or index - -

sequentially organized. The secondary file(s) must be index
sequentially organized. Specifications for the primary and
secondary files follow the rules for merged file RITs
discussed in section 5.1.3 an d 5.1.4 with the following
exception. The primary file can be designed as one of the
secondary files. When processing one record in the primary
file , the user can extract data from ot her record s in the
primar y file. The primary file must have the first set of
RIT specifications for primary processing and another set of

—4 -
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specif icat ions tha t wi l l  be invo ked only  in respon se to an
• EXTRACT s t a t°ment~

The RI T with the EXTP ACT operator may also be excuted in
Source Re t r ieva l  mo~ e. The i npu t  to OP will  be an answer
(QRT/QDF) produced by RASP.  The input  to  PA SP should be
specified as the p r i m a r y  f i le in the N IT. As wi~~. SourceDirect, the primary file may also be designated as a
secondary f i l e  for use with EXTRACT .

The QRT/QDF can b° from a single f i le  or merged fi le
retrieval. In either case the user should ex ercise ca ution
in addressing the SORTK E Y in secondary fi le specifications
as result  of an EXTRACT s ta tement  wit h an IF COMPLETE
condition. Only the current SORTKE! (the one following the
one on which  the IF COMPLE T E condit ion was met) is available
to the secondary f i l e  speci f icat ions.  This is not the  same
SO R TKEY the system saved for use in the breakline (IF
COMPLETE) block for the primary file. If this presents a
problem , SORTKE ! data should be moved to user specified
literals ahead of the EXTRACT statement.

Use of EXTRACT with a merged file retrieval requires an
unders t and ing  of how the system funct ions.  Each QRT record
(SORTKEY) is fla gged wi th t he  name of the file from which it
was retrieved. These flags indicate - which primary or
secondary set of R IT specifications will process the QRT/QDF
record. Since EXTRACT statements are permitted only in the
pr imary  f i le specifications, the y will only be executed when

.a Q~T record pointing to the primary file is encountered.
A QET record pointing to a secondary file will bypa ss the
primary file specifications and execute the appropr iate
secondary file specifications using the QRT/QD? records as
input. If the same secondary file is referred to in an
EXTR ACT statement, the  same secondar y file specifications
will be executed with the record(s) specified in the EXTRACT
statement from the secondary data file itself, not the
QRT/QDF, as input. The secondary file specifications must
be designed to properl y process either input. When an
EXTRACT statement calls for the secondary file with the same
name as the primary file, the second set of specifications
with that file name will be executed with the record (s) f r om
the data file as input. Only the QRT record (SORTKEY )
pointing to the primary file is available to secondary file
processing in response to an EXTRACT s ta tement .
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3.3.21 GOTO S ta tement

A means  of a l t e r ing  the  or der of NIT execution is
provided through the use of the GOTO statement and its

• associated TAGn statement (n is a 1— to 4—digi t  number ) .
N o r m a l l y ,  OP operates in a line—by—line manner as it
processes each dat a record. The GOTO s tatement  enables the
OP user to control the order of execution of the NIT .

Essen tia l ly ,  the ‘OTO statement pro vides the user wit h
a means of b r anch ing .  The genera l form of the s ta tement  is
as fotlows:

GOTO TA Gs ( I F . . . ]
GOT O NE XT R E C O R D  ( IF . . . ]
ThOm

In the above, TAGn is the label to which contro l should
be passed. The use of the IF conditiona l statement is
optional. The “GOTO NEXT RECORD ” s ta temen t is a special
usage of the GOTO statement. When this statement is
encountered , processing of the current data record is
terminated and the next data record available for processing
is obtained . This statement, therefore, allows the user to
exit from the RIT without executing additional NIT
specifications.

The GOTO statement is allowed in all sections of an NIT
where LINEs may appear. This means that it may not appear
between HEADERS , T R A I L E R S, OVERFLCWS, etc. There are other
restrictions. A GOTO may not be placed within a LINE block.
A GO?O may not branch between formats in a multifor mat PIT ,
nor may it branch between files in multifile runs. Within
a single format , a GOTO may not traverse the boundaries
between regular RI? specifications and those within the
brea klines (IF COM PLETE) sect ion.

3.3.22 PENFORM Statement

Similar to the GO TO statement, the PERFORM statement
enables the NIT to branch on command to a single LINE, CARD
or RECORD , to execute the same, and return to the next
sequential OP statement following the PERFORM .
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The execution of the PERFORM statement may be
conditioned using the standard OP conditional statement. It
is allowed in the standard NIT area, that is, in those
sections where LINEs may appear. The execution of this
branching capabilit y is not allowed across the boundaries
between regular RIT specifications and those within the
brenklines (I! COMPLETE) section, nor is it allowed between
tiles of a .ultifile NIT or between formats of a multi—
format BIT.

The following are examples of the PERFORM statement:

PERFORM LINEX
PERFORM LINEX IF...

In the abovq, LINEX is the operand of the PER FORM
statement, and it designates the particular LINE, CARD or
RECORD to be executed or performed. IF is the standard OP
conditional statement and its usage is optional. The
PERFORM statement, like GO’!O, provides the user with a means
of branching. The main differences are that the PERFORM )
returns and it refers only to individual LINES, CARDs and
RECORDs.

3.3.23 self—Defining Literals

A self—defining literal consists of one to 52 characters
enclosed by apostrophes. All letters, decimal digits and
special characters, except single quotes, may be used in the
literal. Following examples demonstrate the use of self—
defining literals.

HEAD!R1 79 ‘***ANNQAL REPORT — 197(1CC*’
LINE3 120 ‘S~DEFINE LIT1 ‘JUNE && JUL!’

NOTE: In the last example a double ampersand is used to
represent a single literal ampersand for output. Because of
the use of the ampersand as a special character in assembler
language the rule for two ampersands must be oba•rved when
using this character in a self—defining literal.

3•14 Specifications for Punched Output
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Although the specifications for punched output are
si•ilar to printed outpu t, a numbe r of differences are
indicate~1 in the following paragraphs.

3.11.1 Specification of Format (FORMAT)

The specifications for punched output are given
separately from other formats and are preceded by a FORMAT
card.

FORMAT PUNCH SIZE 80

The size specification (keyword SIZE) can normally be
omitted and will be assumed to be 80 columns. Other sizes
can be specified if desired. The output progra. will check
the specified output locations against the size
specification to see that the size is not exceeded.

3.4.2 Card Layout (CARDn)

The specifications for card layout containing data
fields, literal, etc., are given on input cards with CARD as
the card type.

CARDI 47 STATE

The contents of these specifications are the sa•e as
mentioned in the discussion of line specifications under
printed output.

card level conditional statement

47 data field

CAROn 65 literal

78 ‘ACTUAL LABEL ’

action statement

When using the CARD format, numericall y defined fields
are not automatically edited. They should therefore be
edited by the user with an all blank edit mask . This will
insure the proper punchin g cf these fields.
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Areas, i.e. literals, referenced in the preceding
formats can be referenced also in punched formats provided
the areas are not cleared before they are referenced in the
succeeding for.at. Thus, the results of totals, counts, and
calculations, as specified previously, can be used only
once.

3.4.3 Title and Final Cards (TITLECARD , FINALCAPD)

Title cards can be specified with the use of the
TITLECARD specification. The same criteria must be followed
for these cards as with TITLELINE spicifications.
Similarly, tinal cards can be specified with FINALCARD
specifications.

The discussion relative to forma t control is not
applicable to punched out put.

3.4.4 Example

The following example of two— position alpha sequencing )
on card output is show n for its direct application , as well
as for variations that may have other applications.

DEFINE PER CNTR1 ‘~~~~ ‘

CARDI ADD ~l to CNTR1

CARD1 80 CNTR1 SUBRT TAB1S

Here the counter (CN TR 1) will  store the count as a
nu.eric field which can then be converted to another form
using the subrout ine TAB 1S.

3.5 Specificat ions for  Tape Output

The fo rm a t  specifications for magnetic tape reports also
follow the  same rules as for printed reports .
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3.5.1 Format Control (FORMAT)

The basic FORMAT control criteria are specified on the
FORMAT card with keywords in the following general format.

FORMAT TAPE NAME SAMPLOtJT RECORD 80 BLOCK 8118

MA NE Eight-charact er name to be used as the data
set name for the created data set.

RECORD Record size (up to three digits) . The Output
Processor produces variable length blocked
records; thus the record size indicated here
could not be used to specify the actual record
length. It is used to specify a maximum record
length allowable. The 4—character record
count is not included. It nothing is specified,
the maximum size will be 200 characters.

BLOCK Bloc k size (up to 1004) . If not speci fied ,
the block six. will be set to 996. Since the
record size given doe s not i nclude the record
character count (four bytes), each variable length
record will actually be four bytes longer than the
record specified. To figure a •inimwa block size,
take the  longest record length, add fo ur for the
record character count and add four for the block
count. If all records are the same size (for
example 80), the block size for a blocking factor
of 10 would be:

((80.4) * 10] • 4 84* • * • 8*8

Note: The recor d s ize of any one record (RECORD14 for
example) is the highest record position referenced. For
example BECORDIII ~1O2—FLDK would generate a *02—byte record
preceded by a record character coun t (foer bytes) containing
a coun t of 406. The maximum record size is 999.
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3.5.2 Reco rd Card (P ECO RT n)

The specifications for each record are given on record
input cards and follow the same rules stated in the
discussion of printed reports.

record level conditional statement

• 47 di~ta

RECORD a 65 liberal

78 ‘ACTUAL LABEL ’

action statement

when using the RECORD format , numer ically defined fields
are not auto.atically edited. They should therefore be
edited by the user with an all blan k edit mask.  This will
insure the proper recording of these nu meric fields.

ihe size of each output record is determined by the
largest output position specified for that record plus the
four positions used to specify the record character count.

In addition, TITLERECORDS and FINAL R!CO~DS may also be
specified.
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Section 4

REPORT SPECIFICATIONS SUMMARY

This section contains a summary of the specifications
used in preparing a Report Instruct ion Table (RIT) • The
summary presents in a consolidated manner  all of the
specifications which are valid at each level of a NIT
statement; it will be useful as a quick reference for NIT
preparation and will  facilitate the  use of error
diagnostics.

A RI? say contain up to five levels of specifications.
The first level is always the statement type. The following
example illustrates a 5—level specification. )

LINE1 2~ FLDX SUBRT CONVRT IF FLDX GT 100

where : LINEI is a level 1 expression
2~ is a level 2 expressionPLDX is a level 3 expression
SUBRT CONVRT is a level 1$ expression
I? FLD X GT 100 is a level 5 expression

The following pages contain two tables which summarize
report specifications. Table 1 lists the valid expressions
at each of the f i ve  levels. Table 2 fur ther  refines these
valid expressions by presenting those expressions valid at
each level by statement type.

1.1 Valid Expressions by Level

The fol lowing table lists the expressions which are
~~nsidered valid at each level by the OP edit programs.



OUTPUT PROCESSOR (OP)

Table 1

REP ORT SPECIFICATION SUMMARY
(Valid Expression by Level)

(Page 1 of 6)

Level 1 Expressions

Control , Def in ition , Action Statements

FILE Precedes FORMAT for single file
FOR M AT P recedes FILE for merge f i l e
DEFINE May appear anywhere before being used
OMIT After FILE (Note)
STOP After FILE (Note)
MOVE Anywhere  in N I T  specification
COMPUTE Anywhere  in PIT specification
ADD Anywhere in N IT  specification
SUB Anywhere  in NIT specification
EXTRACT In primary file of multifile run ‘
GOTO Anywher e in E X T  specification
TAG n Anywhere  in NIT specification
PERFORM Anywhere  in RIP specification
RESET Anywher ,  except within LABEL—LI N E block
END Last card in PIT specification

Mote: I F  OMIT and/ or STO P appears before FORMAT , they affect  all
FORMATS in the PIT speci f ications; if after FORMAT, onl y
this format is conditioned . •

• - I
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Table 1

REP ORT SPE CIFICATION SU M M A R Y
(Valid Ex pression by Level)

(Page 2 of 6)

Level 1 Expression s (contin ued )

Print Statements (Print statements should appear in this
sequence when used in the PIT specifica-
tion.)

HEADER
TITLELINE
OVERFLOW
LABEL
LIN E
LINE (IF COMPLETE)
FINALL IME
TRAILER
SPACE Adjacent to associated print line
SKIP ‘XO Adjacent to associated print line
EJECT Adjacent to associated print line

Card Statements (Card statements should be in this sequence
when used in the punch specification.)

TITLECARD
CARD
CA R D  (IF COMPLETE)
F IM ALCARD

Record Statements (Record statements should be in this sequenc
when used in the record specification.)

?I TLE R E~ORD
RECORD
RECORD (IF COMPLETE)
FIIIALNECORD

V - 
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Table 1

REP ORT SPE CIFICATIO N SU M M A R Y
(V alid Expression by Level)

(Page 3 of 6)

Level 2 Expressions

IF (Conditiona l) Line level condition
XXX Pr int , card or record position
X XX X XX X X X  M ultiple print positions
111—Ill Variable Field/Set print

positions
TOTAL OF IN 

—

COUNT OF 
— 

IN 
—

COMPUTE 
— 

EQ 
—

COMPUTE 
— 

EQ TOTAL OF 
—

COMPUTE 
— 

EQ COUNT OF 
—

ADD _ TO _ )
SUB 

— 
FROM 

—

MOVE 
— 

TO 
—

RESET 
—

RESET _ TO _
ALL Mode specification for Set !ield
SCAN Mode specification for Set Field
FIRST Mode specification for Set Field
LAST Mode specification for Set Field
F I E L D N A M E  EXTRACT only
F I E L DNA M E (P artial)  EXTR ACT only
SOR T KE Y • EXTR ACT only
SO RT KE Y (Part ial)  EXTR ACT only
LITERAL NAME EXTR ACT only
LITERAL NAME (Partial) EXTR ACT only

I .
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Table I

REPORT SPECIFICATION SUMMARY
(val id Expression by Le vel)

(Page ‘4 of 6)

Level 2 Expressions (continued)

IFOG RPn EXTRA CT only
TAGn GOTO only
NEXT RECORD GOTO only
LINEn PERFORM only
RECORD n PERFORM only
CARD n PERFORM only

Level 3 Expressions

Pie ldname
Fieldna.e (partial)
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Table 1

REPORT SPECIFICATION SUMMA RY
(Valid ~xpression by Lev.1)

(Page 5 of 6)

Level 3 Expression s (Continued)

Self—defining Literal
Literal Name
Literal Name (partial)
System La bel
TOTAL  OF 

—

COUNT OF 
—

TOTAL OF 
— 

IN 
—

COUNT OF _ IN _
A r i thmet i c  expression
IF (Conditional)
SUBRT I Use SUBRT X (EXTRACT only)
TABLE X Use TABLE X (EXTRACT only)
ISUBNANE * Use subroutine named

‘SURNAME ’ (EXTRACT only)
*1 Override subroutine

(EXTRACT only)
FILE N AM E (EXTRA CT only)

Level ie Expressions

TABLE May be automatic (Note)
SUBRT May be au toma t ic (Note)
*Subname$ Use subroutine named ‘Subname ’
EDIT Use !FT Edit
EDIT ‘ Use Edit
Edi t  Wo rd Name • User—defined edit word
*8 Override Subrout ine

Overr ide ?dil~
*1 ‘I Ov erride Both
SUB RT EDIT ‘ ‘ Use PPT Subroutine and Edit
SUBRT X Use Subroutine X

• SUBRT I EDIT Use Subrout i ne I and F?? Edit
• TABLE EDIT ‘ ‘ Use !?T Table and Edit

TABLE I Use Table I
TABLE X EDIT Use Table I and PFT Edit
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Table 1

REPORT SPECIFICATION SUMMARY
(Valid Expression by Level)

(Page 6 of 6)

IF (Conditional)
?ILENAN! (EXTRACT Only)

Mote: Subroutines, Tables and Ed its are not automatic on
Car d and Record specifications.

Level 5 Expressions

¶ IF (Conditional)

I
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‘4.2 Valid Expressions at Each Level by State.ent Type

The following table is a summary of valid expressions,
organized by statement type.

- 

I
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Ta ble 2

REP ORT SPECIFICATI ON SUM M ARY
(Valid Expression by Level — DEFINE)

(Page 2 of 21)

LE VEL 1 POSSIBL E ENTRIE S FIELD TYPE

DEFINE N A M E  ‘ ...‘ Alphabetic, 1 to 52 chars.

N A M E  LLL Decimal , 1 to 999 digi ts

N A M E  B LLL Binary ,  1 to 10 digits

P ER MAN E ‘
~~~~~~~~~

‘ Alpha betic

P E R I ODIC NAME ‘ .~~~~~~~~~~~~~ ‘ Alphabetic

PEP N AM E LLL Decimal

PERIODIC NAME LLL Decimal

SET(b )  NA M E ‘ 
- 

Alphabet ic

SET(b) NAME LLL Decimal

PER NAME B LLL Binary

PERI ODIC N A M E  B LLL Binary

S E T ( b )  N A M E  B LLL Binary

SET(b )  N A M E  W OR K (N) LLL Binary (de fau l t  mode) ,
1 to 10 digi ts

j SET(b)  N A M E  WOR~~(N) LLL A Alphabetic, 1 to ‘4 chars.

SET (b) NAME VORK(N) LLL B Binary, 1 to 10 digits

S!T(b) NAME WOPK(N) LLL C Coordinate, 5 to 8 digit s

SET (b) NAME WORK (N) LLL D Decimal, 1 to II digits

— 

103

S

— 
V

V~_~~~~~V — - •-~~~~~ — 
.~~~~— — — -~~

. - .

.
• ,..

~

. . ... • . - .
.

. . . . . ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . .. • • . . • . . . .• • • . • . • . • .• - - . - . . - • •~~~~~ •



OUTPUT PROCESSOR (OP)

‘able 2

REPORT SPECIFICATION SUMMARY
(Valid E xpressicn by Le ve l — DEFINE)

(Page 3 of 21)

LE VEL 1 POSS IBLE ENTRIE S FIELD TYPE

EDIT N A M E  ‘ ‘  Alphabetic 1 to 26
characters

NAME (I) LLL Decimal
NA M E (I) B LLL Bin ary

NAN ! (I,!) LLL Decimal
NAME (X,Y) B LLL Binary

c9~1nV~ifl 0~
NA M E 1—7 character lite ral name. Mus t begin wit h an

alphabetic character.

LLL = The 1—3 digit literal length.

• (b) 1—3 digit  set number , range 1 — 255.

WORIC 4—byte fu liword  work areas gener ated in the retriever and
passed to OP by set number . The y may be defined as binary• fuilvords , internal form coordinate, 1 — 4 byte
alphab et ic  or decima l fields.

(N)  = i— d i g i t  work area number , range 1—5.
(K) z The 1—3 digit occurrence number.

(X ,Y) The 1—3 digit row and colmmn numbers.

104
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OUTPUT PROCESSOR (OP )

Table 2

REPORT SPEC!FIC~TION SUMMARY
(Valid Expressions by Level - ADD , SUB , MOV E , COMPUTE)

(Page 4 of 21)

ADD TO I? (Conditional)

SUB FROM

MOVE TO

MO VE SU B R T  I TO

MOVE TABLE X TO

COMPUTE EQ COUNT OF )
COM PU T E _ EQ SUN OF

COMPUTE EQ TOTAL OF

COMPUTE EQ MUL_ DIV ADD —— SUB

COM PUTE
__

~~~~~~~~~~

__
/ + _.._ - _ ..

Note: The above action sta~emants can also appear at levels2 and 3 of other s tatements.  The exception is when a
matrix is being generated ma king use of SUM OF or
COUNT OF. Matrix generation statements are only valid at
level 1.
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Table 2

REPORT SPECIFICATION SUMMAR Y
(Valid Expressions by Level — P E SET , SPACE , SKIP, EJECT)

(Page 5 of 21)

POSSIBLE ENTRIES

RESET L i te ra l  N a m e  I? (Conditional)

System Label

Literal Name TO

System Label TO

Note: Areas are either reset to zeros or to the literal •

specified with a true sign.

SPACE a I? (Condit ional)
a BEF ORE (c~~i_~ z2S)
a BETWEEN RECORDS
n = Numbe r of spaces required

EJECT BEFORE (card type) IF (Conditional)
BE TW E EN RECOR D S

SKIP TO n I? (Conditional )
a BEFORE (flEd tj~~ )

• a BETWEEN RECORDS
z Carriage channel  to

SKIP TO

Note: If a format statement and a conditional statement appear V

• - on the same line for  SPACE , SKIP TO, or EJECT , then the
conditional s ta tement  must be last .

~1.
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Table 2

REPORT SPECIFICATION SUMM ARY
• (Valid Expressions by Level — HEADE R , TRAILER, TITLEL INE ,

TITLE CAR D, TITLERECORD)
(Page 6 of 21)

POSSIPLE ENTRIES
-- -------__----___----_~~~~~ _-__-- 

HEADER (ann) IF (Conditional)
TRAILER (nnn) XXX
TITLELZHE(ann)
TITLECARD(nnn)
TITLERECORD(nnn)

XX X ‘ _ ‘ IF (Conditional)

System Label

Literal

SORTKET I,’! (Note)

SORT X/T (Note)

nan ~ 1—3 digit  line level (Alpha levels may be used but
should not be mixed with  nonalpha levels)

• XXX .1-3 digit print position (This position is the low—
order (r ightmost) position.)

X/Y = partial field notation

Note : The partial  field notation for the sort key must not
include positions 1-3 of the sort key.
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Ta ble 2

REPORT SPECIFICATION SUMMARY
(Valid Ex pressions by Level — LABEL )

(Page 7 of 21)

POSSIBLE ENTRIES

LABELnnn IF (Conditional)

LAB ELnnna XXX

PERI ODIC

PER

SET (b) )

I&1~i_J

XXX IF (Condit ional)

System Label

Liter al 
• 

V

SORTKEY X/Y (Note) 
•

SORT K/I (Note)

Note: The partial field notation for the sort key must not
include positions 1—3 of the sort key .
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OUTPUT PROCESSOR (OP)

Table 2

REPORT SPECIFICATION SUMMARY
(Valid Expressions by Level — LA BEL)

(Page 8 of 21) •

POSSIBL E ENTRIES

nan = 1 — 3 digit line level
anna = Alph a line level which is a 1 - I digit number  followed

by one alphabetic character
XIX = 1 — 3 digit pr in t  position (Th is is the low—order  (right-

most)  position.)
(b) = 1 — 3 digit set number
X/Y partial field notation

Notes: Label lines with alphabetic level designation should have
only one alpha level conditiona l expression per grou p of
labels. The conditional should precede the group,
and should contain the alpha character which star’s
the group.

The partia l field notation for the sort key must not
include positions 1—3 of the sort key.
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Ta ble 2

REPORT SPECIFICATION SUMMARY
(Valid E xpressions by Level — L I N E , CARD , RECORD , OVERFLOW)

(Pag e 9 of 21)

POSSIBLE ENTRIES

LeveJ~ A Le~e1 2
LINEnna IF (Conditional)

LINEanna XXX XXX XXX

CA RDnnn XXX

CARDnnna

RECORDnnn Action Expression (Group 1)

RECORDnnna

OVERFLOWnnn XXX/XXX Variable Field

OV ERFL OW nnna ALL

ALL SE T(b)

SCAM

SCAN SET (b)

FIRST m m is the count for FIRST
and LAST. Range is 1 —

FIRST m SET (b) 255.

LAST m

LAST m SET (b)
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OUTPUT PROCESSOR (OP)

• Table 2

REPORT SPECIFICAT ION SUMMARY
(Valid Expressions by Level — LINE. CARD, RECORD, OVERFLOW)

(Page 10 of 21)

POSSIBL E ENTRIES

Leve~_Z Leve~_~
X XX Field Name

XXX literal

XXX System Label

XXX ‘__ ‘ PERIODIC

PEP

SET (b)

XXI Field Name EDIT

Action Expression TABLE use F?T
(Group 2) entry

Literal SUB RT use FFT entry

EDIT ‘ódit word’

SUBRT NAME

TABLE NAME

*SUB/TAB*

*~ (override F??
• 

- Subrt)
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OUTPUT PROCESSOR (OP)

Table 2.

REPORT SPECI’ICATION SUMMARY
(Valid Expressions by Level — LINE. CARD, RECORD, OVERFLOW)

(Pa ge 11 of 21) 
V

POSSIBLE ENTRIES

L~!:S]1_
~ (Cont’d)

‘‘ (override FFT
Edit)

I? (Conditional)

~~val_~
IF (Conditional) (Applies when a TABLE/SUBRT/EDIT expression is

at level 4)

c2Mafl
n an 1 — 3 digit li ne level
nnna Alpha line level which is a 1. — 3 digit number

followed by one alphabetic character.
XXX = 1 — 3 digit print position
(b) = 1 — 3 digit set number
m = 1 — 3 digit count for FIRST or LAST

Not e: OVERFLOW is like !INALLI NE if the PIT is a merge file
RI?. M o file fields are allowed.
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OUTPUT PROCESSOR (OR)

Table 2

REPORT SPECIFIC A TION S U M M A R Y
(Valid Expressions by Level — FINALLIME , PINALCARD , FIMALRECOPD)

(Page 12 of 21)

POSSIBLE ENTRIES

FINALLINEnSn IF (Conditional)

FIN NALLINEnana XXX ‘ ‘  IF (Condi-
tional)

XIX XXX ... Array or Matrix

• F I N A L C A R D nnn System Label

FI N A L CA RDnnna  Literal

FINALRECORDnnn 
• 

SOR T KEY I/I (Mote)

FINALRECORDnnna SORT X/Y (Mote)

Action Ex pression (Group 2)
only difference between
HEA DERS, TR A ILE R S,TITLEL IMES,
TITL ECAPDS

Action IF (Conditional)
Expression
(Group 3)

Note: The partia l field notation for the sort key must not
include positions 1— 3 of the sort key.
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Ta ble 2

REPORT SPECIFICATION SUMMARY
(Valid Expressions by Level — FINALLINE , PINA LCARD , FIMALPECORD)

(Pa ge 13 of 21)

POSSIBLE ENTRIES

c2n~nI~
nan = 1. — 3 digit l ine level
nnn a = A lpha line level which  is a 1 — 3 digit n umbe r followed

by one alphabetic character
xxx = 1 — 3 digit  pr in t  position
X/Y = partial field notation

Notes: No file fields are allowed except in certain action expres-
sions, namely COUNT O?

___
, TOTAL OF

__
, TOTAL OF _ IN

___
,

COUNT OP
__

IN
_ _
. In mer ge file reports, file fields are

not allowed in P INALL INE S , FINALCARDS , or FIN AL PE CORDS.

The partial field nctation for the sort key must not
include positions 1— 3 of the sort key.

I..
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OUTPUT PROCESSOR (OR)

Table 2

REPORT SPE CIFICATI ON SUM M ARY
(Valid Expressions by Level — IF (Conditional) )

(Page 14 of 21)

POSSIBLE CONDITIONAL EXPRESSIONS

Level 2,3,4, or 5

IF P A R A M ETER Q~~!~~O_~ ~ A RA~ ETH

(NOT) GREATER
“ LATER
“ AFTER GT (GREATER THAN )
“ GT

“ LESS
N EA RLIER
“ BEFORE LT (LESS THAN)
“ LT 

V

“ EQUAL
“ EQUALS 

V

“ EQUALING EQ (EQUAL)
• “ EQ -

‘I =

“ CHANGE CHANGES -

“ CHANGES
V “ CR (No parameter after)

N COMPLETE
~ NGT NOT GR EATER THAN
“ NLT NOT LESS THAN
“ NCR MO CHANGE

• N RE Q NOT EQUA L
N! NOT EQUAL—

“ NL TE NOT LE SS THAN OR EQUAL
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OUTPUT PROCESSOR (OP)

REP ORT SPE CIFICATI ON SU M M A R Y
(Valid Expressions by Level — IF (Conditional))

(Page 15 of 21)

POSSIBLE CONDITIONAL EXPRESSIONS

“ LT! LE SS THAN OR EQUAL
N LE LESS THAN OR EQUAL
“ MG ?! NOT GREATER THAN OR

EQUAL
“ G’!! GREAT ER THAN OR EQUAL
“ GE GREATER THAN OR EQUAL
“ CONTAINS

• $1 AB SENT

I
Note: ‘NOT ’ may be placed in ft -oat of any operator.

Parameters may be data fields, literals, system labels, and
defined literals. Limitat ions depend on the literal or
field name type and the statement on which the condition
appears. Reference should be made to the statement type
(level 1) for f u rt h e r  restrictions on parameters.

A N D  and OR may be used to link ‘paramet er operator pa t-a.—
eter ’ strings.

The following conditional expressions illustrate processing of
condition logic.

N ON — B OOL EA N — Normal mode of condition code generation —
~nterPre~tI~iQO,

IF A AND B Both A and B must be true for the condition
to be met.

IF A OE B Either A or B must be true for the condition
to be met.

• 116
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OUTPUT PROCESSOR (OP)

Table 2

REPORT SPECIFICATION SUMMARY
(Valid Expressions by Leve l — IF (Conditional)

(Page 16 of 21)

POSSIBLE CONDITIONAL EXPRESSIONS

~~~~LR~~ tati2fl
IF A OR B AND C C must be true and either A or B must also be

true for the condition to be met.

BOOLEAN LOGIC ‘BCOL’ punched as ~he las1~ parameter on the
CREATE card.

V 

~.~~LUfi2fl I~L~~~ 2~tt1~tL2U )
I? A AND B Both A and B must be true for the condition

to be met.

I? A OR B Either A or B must be true for the condition
to be met.

IF A AND B OR C Both A and B must be true, or C m ust be true
for the condition to be met ..

• 
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OUTPUT PROCESSOR (OR)

Table 2

REP ORT SPECIFICATI ON S U M M A R Y
(Valid expressions by Level — Action Statement)

(Page 17 of 21)

POSSIBLE ACTION STATE M ENT S BY GROUP

Group 1 Action Expressions

1. TOTAL OF IN
2. COUNT OF IN
3. CONPUTE

__
EQ_

A. CON PUT E_ EQ TOTAL OF
___

• 5. CoMPUTE
__

EQ COUNt O?_ ._
6. ADD TO
7. SUB

__
FPO M

__
8. RESE T____
9. RESET_TO

__ 
)

10.
Li. N OVE

__
SUUT MAN E ¶O _

12. NON E_TABLE NAME TO
_ _

13. CONPUT!...___EQ SUM OF
__

• Group 2 Action Ex pressions

1. TOTAL OP
__

2. COUNT OF
___

3. Ari thmetic  Express ion (I DIV T , I NUL Y , etc.)
4. TOTAL Of IN
5. COUNT OF

__
IN_

• Note : Group 2 action expressions may be followed by SUBRT, TABLE or
EDIT if at level 3.
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Tabl e 2

REPORT SPECIFICATION SUMM ARY
(Valid Expressions by Level — Action Statement)

(Pa ge 18 of 21)

POSSIBLE ACTION STATEMENTS BY GROUP

Group 3 Action Expressions

1. TOTAL OF
___

IN
__

2. COUNT OF IN
3. CONPUTE__:!Q

___
4. A D D

__ TO___
5. SUB

__
FROM_

6. M OV E
__

TO
__

• 7. RES E T
__

8. RES!T_TO
__
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OUTPUT PROCESSOR (OP)

Table 2

REP ORT SPECIFI CATION SUM M ARY
• (Valid Expressions by Level — EXTRACT)

(Pa ge 19 of 21) -•

POSSIBLE ENTRIE S

EXTR ACT FI!LDNAM! SUBRT NAME
L I T E R A L  TABLE NA M E
SORTK!Y *SUENAMEØ
IFOGRPn (Note) 0$

‘I!LDNAN E
IF (condi+ional)

I&~ei_~
FILENAM E IF(conditional)
IF (conditional)

Note: a is any  a lphanumer ic  character .

- V
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OUTPUT PROCESSOR (OP)

Table 2

REPORT SPECIFICATION SUMMARY
(Valid Expressions by Level - GOTO, TA G)

• (Pa ge 20 of 21)

- 
POSSI BLE ENTRIES

V 

~H1A_1 ~~ vel_~
GOTO TAGn (Note)  IF (condi tj onal)

NEXT RECO RD

TAG n (note) V

Note: n is 1 to II numer i c  digits.

- 1
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OUTPUT PROCESSOR (OP)

Tabl€ 2

REPOP? SPECIFICATION SUMMARY
(Valid Expressions by Level—PERFORM)

(Page 21 or 21)

POSSIBLE ENTRIES

kzekJ

PERFORM LINEnnn (NOTE) IF (Conditional)
CARDnnn  (NOTE)
RECOR Dunn (Note)

Note : nnn is the 1—3 digit line level

122

V 

V V 

V • V - -

~~

-

~~~~~~
~-



OUTPUT PROCESSOR (OR)

4.3 BIT Code Generatio n Organization

P ubl ishing a PIT involves execution of the code which is
generated by OP from the report specification cards. The
sequence of RI ? output  is determine d by the generation and
execution of this code in “sections,” and within sections by
“blocks.” Following is a discussion of sections and blocks
of code.

4.3.1 BIT Sections of Code

For each data record (or sort key) wh ich is sequentially
accessed by OP . the first section of code to be executed is
one which handles processing of HEADERS, TRAILERS,
OVER FLOWS , TITLELINES, TITL!CAP DS, TITLER ECORDS, FINALLIMES ,
F INA L CA R DS , and F INAL R !COR D S.  These specification cards do
not appear together in a PIT structure deck, but are
processed together for execution.

The second section of code , the  File Control section , is
made up of different types of RI? specifications, depending
on where t he  user has placed the card in his PIT structure
deck. For example , in a single file PIT, ON!?, STOP,
COMPUTE , RESET , ADD , SUB, and MOVE statements are processed
in this section if they appear before the first FORMAT card.
If the se statements appea r after a FORM AT card they are
processed within the data section for that FORMAT and would •not be executed wi th in  the File Control section. In a merge
f i le BIT , the  File Cont rol section contains those statements
(OMIT, STOP, COMPUTE, RESET, ADD, SUB, and MOVE) which occur
af te r  a PILE card and prior to the first LINE state.ent for
the particular file. ExamFlas are shown in section 5, “Pun
Deck Formats ,” concerning inclu sion of PIT specifications
withi n the File Control section .

The Breaklines section of code is executed next and
contains the IF COMPLETE line specifications. This section
uses values saved fro. the previous record and is therefore
not executed on the first record.

Following Brea kl ines, the SAVE section moves values to
V sa ve literals for LINES, CARDS, and R ECORDS. This section

also main ta ins  TOTAL OF and COUNT OF work areas.

123
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The PRINT section is then executed. It processes OMITS
and STOPS (appearing after !CRMAT PRINT card), and LABEL and
LINE specifications. At this point, all output for FORMAT
PRINT is complete.

The next section is one to process IF COMPLETE card
specifications, IF COMPLETE record specifications, CARDS ,
and RECORDS.  If a pa r t icular  f o r m a t  is not requi red , the
coding for that  sect io n will consist of a return to the
ca lling program.  Note t h a t  in a mu l t i f o r m a t  PIT , the
formats will always be executed in the above—described
sequence , regardless of the user ’s deck sequence.

When more than one f i l e  is mentioned in the  RIT , there
is a repetition of these sections of code for each
additional file.

4.3.2 BIT Blocks of Code

Withi n a section , code is executed In “blocks.” A
“block” is all stateme nts associated wit h a LINE.  For
exam ple “LINE3”.

e.g. • L I N E 2  20 IT EM1
SPA CE 2 BEFORE LIN E3
LI NE 3 I? ITE N 2 COMPLETE
L IN E 3A 20 ITEM 3
LIME 3B 22 ITYMI4

Block LINE3C 30 TOTAL OF ITEMS
LIN!3C COMPUTE U EQ BR + CC
SP AC E 2
EJ ECT I? BOD YLINES LT 10

• L !NE 4 30 !TEN6
- LINES 40 AA

Action statements, (including ADD , SUB , MOVE , etc.)
V which are  not specified on a line, a re also execu ted in
blocks. Blocks are formed from contiguous action statements
mak ing reference to the same set.

e.g. ADD ?LDIA TO BUCK ET ( f ixed set) - V

ADD FLDIA TO BUCK ET
BLOCK SUB FLD1R ‘RON BUCKET (Periodic Set 1)

MOVE FLD1C TO HOLD1
MOVE ?LD2A TO ROLD2 (Periodic Set 2) •
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OUTPUT PROCESSOR (OP)

A block is cycled through un t i l  the referenced set or
sets are exhausted.  Control is then pa ssed to the next
block.

The amount  of code generated for a block m ay  not exceed
8,000 bytes . All user—def ined  and  OP—generat ed literals are
al so grouped into a data bloc k whic h is limited to 8,000
byt es.

I
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Section 5

RUN DECK FORM ATS

V The material in this section illustrates a typical
sequence of specification cards which could appear within an
OP run deck. Examples, with commentary, are first given for
structuring RITs with all combinations of files and formats.
The deck sequence is then illustrated for runs in which RITs
are executed but not structured . A th i rd  section shows the
sequence for jobs in which both s t ruc tur ing  and execution of
the BITs are accomplished .

5.1 OP PIT Structure

At the end of an RI ? structure run , a loa d module PIT
(ready for execution) has been placed on a library
(temporary or permanent) for each set of RI? specifications
(CREATE through END cards). No RITs are executed and no
reports are produced in a structure job.

5.1.1 Single File Print ~ormat

In a s ingle—fi le  PIT , data records are processed
sequential ly from the f i le  if the RI? is executed SOURC E
DIRECT. If the PIT is executed SOURCE RETRIEVAL , there is
a sequential pass of the QRT wi th  access to each associated
data record on the Qualifyi ng Data File (QDF). A single PIT
may be structured for both SOURCE DIRECT and SOURCE
RETRIEVAL executions (in separate Jobs) assumin g PIT
specifications are the sa me .
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CREATE R ITI D~ Ritname STOREZPERM—NEW

FILE

OMIT , STOP, COMPUT E, RE SET, Pile Control section
ADD , SUB , MOVE

FORMAT P R I N T

OMITS, STOPS

V HEADERS Top of each page

TITLELINES Once at beginning

OVERFLOWS Top of page if not line l’

LABELS Print section
I

LIN E S

LIN E S IF
___

CO MPL E TE Breaklines section

EJECT BET W EEN RECORDS I? COMPLETE

Note: Br~ak1ines are grouped after all other lines

FINALLINES End of report

TRAILERS End of page
V 

END

SPACE, SKIP and EJECT adjacent to any printed line.

C O M P U T E ,  A D D , SUB , MOVE , RESET and DEFINE may be anywhere .

GOTO and the associated TAG may be placed anywhere in
the Print and Brenkline sections. They may not traverse the
boundaries between these sections. The same holds true for
the PERF ORM statement.

• 1- 127
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5.1.2 Single  File, Multiformat

In a multiforma t RI ?, execution of the formats is always
V in the order of PRINT, PGNCH, TAPE, regardless of the user’s

deck sequence. Use of the OMIT ~nd STO P statements with
different formats is discussed in section 3.3.7,
“Conditional Exclusion of Data Records,” section 3.3.7,
“Stopping the Report Conditionally,” and section 3.3.17,
“Expanded Ar ithmetic Operations (TOTAL, STOP, OMIT, COUN T,
COMPUTE).”

~~~~~~~~~~~~~~~~~~~~~~~~~

CREATE R I T I D~ Ritname STOPE=P~PM—NEW

FILE

OMITS, STOPS File Control section
Entire report

I
FORMAT PRINT
(See Single File Print Format)

~QPM AT~~~~~~~jj

OMITS This format only

STOPS For remainder of PIT

TI TL E CARDS

CARDS Card section

CARDS (IF COMPLETE) Break Cards section

LI NALCARD S

1’ 

‘ 

V 
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OMITS This forma t only

STOPS For remain der of RI ?

TITLERECORDS

RECORDS Record section

RECORDS ( IF COMP LETE) Break Records section

FINALRECORDS

END

COMPUTE , ADD , SUB, MOVE , RESE”, and DEFINE may be anywhere.

GOTO and TAG may go in the PRINT, CA R D , and RE COR D
sections as well as their associated Break sections. They
may not traverse the Break section boundaries or those
between formats. The same holds true with the PERFORM
stat~.ent.

5.1.3 Merge File, Sing le Format

A merge file RI? is executed following a RASP step and
processes a QDF and QR?. As each entry in the QRT is
accessed sequentially, the associated dat a record in the QDF
is processed 

Vwith those PIT statements for the specific file
which contains the curren t data record. Specifications in
the PIT for different files automaticall y generate separate V

processing blocks of code so tha t equal line numbers in
different file sections of the RI? will not cause data to be

V printed on the same physical print line. Work areas defined
in the BIT are common to all files. Therefore, data from
different files can be saved in work areas and output on one
physical print line.
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CREATE RITID=Ritna.e STOREZPERN—NEW V

V FORMAT PRINT

HEADER S

TITL E LINE S V

V OVERFLOWS No file fields

FILE X

OMITS, STOPS, Action Statements This format only — File
Control section

V 
LINE S V

LINES (IF COMPLETE) If complete lines by file

FILE I

OMITS, STOPS, Action Statements File Cont rol , File I

LINES

LINES (IF COMPLE?~) 
V

FINALLINES File fields not allowed

TRAILERS -

END

Note : File Contro l includes all action statements before the
first LINEnnn.

The EXTRACT statement may only be specified with in the
V 

- specif ications for the fir st file, FILE I.

I •
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5.1.4 Merge File , Multifo rmat

In a merge file , •ultiforuat RI’, the data record
associated w i t h  each sort key is processed in the same way
discussed in section 5.1. 3, “Me rge File , Single Format. ”
During processing of -each data record, the formats are
always executed in the order of PRINT , PUNCH , TAPE.

• 
~~&tfiLt4._fl)lAt~12ilLt1& t!~~~~~~!~~~~Qfl1XL
CREATE RITID=Ritname STOPE’PEPN—NEW

HEADER S

V 
TI TLELI NES 

V

OVERFLOWS No file fields
I

V FILE 1 -
V LABELS , LINES

FILE 2

LABELS, LINES 
V

FI $ALL INE S No f i le  fields

TR AILERS No file fields

~Q AL1JLKU
TI TLECA R DS

F FILE 1

CARDS

FILE 2
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CARDS

FL NA LC A RD S

ZQ1L~L1il1

TITLERE CORDS

FILE 1

RECORDS

FILE 2

RECORDS

FINALBECORDS

END

The £XTRACT statement may only occur with in the )
specifications for FILE1 in the PRINT , CAR D, and RECORD
formats.

5.2 OP PIT Execution

In one OP Execution run , one RE T will be execu ted for
ea~h PUBLISH card. The execution may be SOU RCE DIRECT or
SOURCE RETRIEVAL but not both in one execution of OP.

5.2.1 SOURCE DIR ECT

£J~~j~ 3~ Dir~ ç~j~~.~ro. D1t~~~~~~
SOURCE DIRECT

PUBLISH RITID—Ritname 8ODTLINES—~e~ CLASS—UNCLASSIFIED

5.2.2 SOURCE RETRIEVAL

SOURCE RETRIEVAL

PUBLISH RITID Ritname ANSID—Dn CLASS”IJWCLASSIPI!D
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5.3 OP RI? Structure and Execution

In one OP run, BITs may be struct ured and executed. All
structure specifications (CREATE cards) come before the
SOURCE card , and all execution specifications (PUBLISH cards
f ollow the SOURC E card. The run  m ay be SOURCE DIRECT or
SOURCE RETRIEVAL but not both in one execution of OP.
Temporary and permanent PITs may be used in the same

• execution of OP.

5.3.1 Permanent  PITs

~tQ~L1LL19.~Ianen~ 1x
CREATE RITID—Ritname STORE— PERM—NEW

(PIT STR UCTURE CARDS)

END

SOURCE DIRECT )

PUBLISH R ITID—Ritname DAT !—l 9flA168 CLASS—UNCLASSIFIED 
V

5.3.2 Temporary PITs

CREATE R I T I D — Rj t n a m e  STORE—TEMP

(RI? Struct ur e Cards)

END 
-

SOURCE DIRECT

PUBLISH SPECIAL—Ritname CLASS—UNCLASSIFIE D

--  - j 133
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5.3.3 Per •anent and Temporary RITe in One Job

CREATE RITID—TEMPI STORE—TEM P
(BIT STRU CTURE CARD S)

END
CREATE RITID— PERM1 STORE—PERM—NEW
(BIT STRUCTURE CAR DS)
END
CREATE RITID=PERM2 STORE=PERM—NEW
(RI? STRUCTURE CARDS)
END
SOURCE DIR ECT

V PUBLISH SPECIAL=T !MP1 CLASS—UNCLASSIFIED
PUBLISH RITID PERM1 DAT E=’12 FEB 1970’
PUBLISH RITID—PERNS PARAM—X !Z CLASS— UNCLASSIFIED

In this example, the PIT name TEMP1 is structured,
stored on the Temporar y Library, and executed. The RET
named PERM1 is structured, stored on the Permanent Library,
and executed. The RI? named P!RN2 is structured and stored

• on the Permanent Library but not exec uted in this run . The
RE T named FERnS is executed fros the Permanent Library.

5~~~ 1e Checkpoint/Restart

During SAM processing, the user may invok e the 05 360
checkpoint/restart capability to record timed or end—of—
volume checkpoints. Yf checkpoints are needed during ISAN
processing, only the - timed option is valid. The
checkpoint/restart should only be used during long—running
jobs usin g the execute only procedures. (Note that the OS
360 step restart is program independent and is not the topic
of this discussion.) A detailed description of the OS 360
checkpoint/restart capabili ty (whic h is utilized in NIPS) is
available to the interested user in IBM Systems Reference
Library, Number C28—6708. A detailed description on how to
use checkpoint/re start is included in Volume VIII, Job
Preparation Manual.

• 13*
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Section 6

SUPPORTING FEATURES

This section describes features outside the OP component
which support its operation .

6.1 Operating System/360

The Output Processor operates within the S/360 Operating
System. 5/360 OS is included as a supporting item only to
make the user aware that many of the features of the
operating system are used by NIPS or can be used to
supplement the capability. Familiarity with OS will be most
useful. -

6.2 Coordinate Conversion 
V

V Coordinate fields are carried in the data V f i le in a V

special internal format to facilitate various geographic
searches . The f ield is automatically converted to an
external format by the Output Processor. The formats are as
follows:

Output Length Result

5 DDMMN/S
6 DDDMME/W 

- 
V

7 DDMNSSN/S
8 D DDNMSSE /W
11 DDMMM/$DDDMME/W
15 DD NN SSN/SDDDM M SSE/W
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Coordinate Position

D DEGREES
N ‘ MINUTES
S = SECONDS

Directional Position

N = N O P T H
S = S O U T H
E = EA ST
H = WE ST

To access a portion of a coordinate field , such as in a
comparison for degrees, the field must first be moved to a
user—defined work area using the system subroutine UTCORDO.
Assume, for example, a coordinate field named LA? (output
length 5): -

-

DEFINE AREA 5 )
MOVE LA? SUBRT IJTCCRDO TO AREA 

- 

-

LINEn ....action.... IF AREA 1/2 GT 3~

• 

V

•

~~~~~~~
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Section 7

SU MM A R Y  OF 1410 NI PS and NIP S 360 FES CHAN GES

This section is included as a conversion aid for NIPS
1410 FF5 users who wish to use the  control language of NIPS
360 FF5. There are no language changes wh ich would force
modifications to an existing RI? before it could be
structured. However , certain restrictions will be imposed
on the user. These restrictions fall into the category of
actions not recommended or warned aga inst in NIPS 1410 FFS,
but allowed. In NIPS 360 FF5, they will not be allowed.
Also, there are a limit ed number  of expansions which the
user might desire to use.

7.1 Alpha Literals - 

)
Alpha literals may be enclosed in at (B) signs or quote

( ‘) signs. The quote ( ‘)  and/or ampersand (6) will be
illegal w i t h i n  the literal , and will result- in a non—
structured condition.

Examples: V -

DEFINE LABEL BEXAMPLE ALPHA LITFRALB

same as

DEFINE LABEL ‘EXAMPLE ALPHA LITERAL’

The following is illegal: V 
-

DEFINE LABEL ‘ILLEGAL TO US? S OR” -
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7.2 Binary Literals

This new literal allows the user to perform arithmetic-
type operations on binary fields without conversion.

Example:

DEFINE WORKA B un nn Leflqth of output

7.3 Subroutine Table and Edit Designation

A fieldname (printed) with no subroutine/table/edit
designation will, default to the output  subroutine/table/edit
functions specified in the F??. A f ieldname followed by the
word SUBR T , TA BL E, or EDIT wi l l  do the same. The PET
designation can be overridden by the fieldname followed by
1* (subroutine or table ) or “(quote , quote for edit) . The
output will be in f i le form or it can be o verridden by
I SU B/TABI , SU BRP SU B N A M E , TABLE TABMANE , EDIT ‘edit mask’, )
or the name of a defined ed it mask and the data will be
processed using the designated subroutine, table, or edit 

V

mask.

Examples:

LI b El 20 SER V )
) Uses subroutine or edit word - 

V

LibEl 20 SE RY SUBET ) d.signated in F??

LIb El 20 SERY 0* Output  will be in f i le  form

LIbEl 20 SERY OSUBI, )
) Output will be processed

V 
LibEl 20 SEPY SUBRT SUBX) by subroutine SURE

7.4 MOVE , ADD , SUB Statements

Th•se new statements allow the user to perfor m ‘:hese V

actions without creating dummy (blank) lines and then
conditioning them out . In essence, the y are on the same

V level as the LINE, RECORD, CAR D, etc.

138
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Examples:

MO VE A TO B

ADD A TO B ) Level 1 Act io n

SUB A FROM B

• MOVE A TO B I ’ A CHANGES Level 1 Conditional Action

7.5 PARAM System Label

This system label allows the user to introduce
information to the RI? at execution time. It is a 60—byte
EBCDIC field.

Example:

LINE 1 IF PARA N 1—1 EQUAL ‘A’ Test the first
character of P A R A N  f or A

)
7.6 Part ia l  Field Designation - 

b

The HOP and LOP on par t ial field designation can be 
V

separated wit h either a — (dash) or /(slash). 
V

Example:

LI NE ‘~ IF SORT 5—6 CHANGES)) Partial field designation
LI~ L IF SORT 5/6 CHANGES) is the same V

7.7 ~ Control Cards

7.7.1 Source Off—l ine

Not valid. Same results can be obtained through S/360
OS and the utility programs .

7. 7.2 Create

The CREATE card has b een expa nded to allow the user some
con t rol ove r the d isposition of the BIT . Not *, however,
that “Special0 PIT s must now have a CREATE card.
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Examples:

a. CREATE RITAR Will result in the PIT RITAR
being structured and stored on
the permanent library as a
change ; the change and the
structure will not be listed.

b. CREATE RITIDZRITNANE Structure the BIT RITNAME.
STORE*PERM—OLD The store anti list options

are the same as in example 1.

c. CREATE RITID=RITNAME Structure the PIT RITNAME.
STORE~ PERM— NEW ?he newly structured BIT

is added to the permanent
l ibrary.

d. CREATE RITIDZRITRAME Disposition to be used for
STORE*TEMP specials. If TEMP is des-

ignated, the PIT will be added )
to the temporary library and

- 
deleted on completion of the
Job.

e. CREAT E RITIDZRIT NAME Designates a debug pass
DEBUG through the edit and trans—

l*tor to check for specifica—
tion errors. No RET will be
struct ured or st,r .d.

f. CREATE RITID RITNAME Example of the use of the
STOR!*PERM-NEW ROOL Boolean logic option.

—~ V
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7.7.3 Off—line

The OFFLIN ! control card is not valid. If the user
desires to obtain offline print or punch, he may do so by
overriding the proper DD cards when generating the output
and using the standard S/360 OS print punch utility to punch
or list the output.

7.7.4 Publish Special

The PUBLISH SPECIAL card is invalid .

7.7.5 Publish

There is a new PUBLISH control card. With the exception
of the OFFLINE and PUBLISH SPECIAL, publish— oriented control
cards will be processed and will produce the same effect as
in NIPS 1410 FFS. The new PUBLISH card is free format,
keyword. Blanks or comma s are treated as word delimiters.
Any punch in column 72 indicates a continuation. The
keywords and their definitions are as follows.

ayvord_~L 2 J ~~
RITID=RITNAM E Identifies name of PIT stored on

Permanent Library.

SPECIAL=R ITNAME Identifies name of BIT stored
on Tem porary Library (replaces
1410 NIPS publish special). 

V

A)ISID $N/RRB Identifies a set of answers to
be published . NW is the query
number and RRR is the secondary
(RET) ID used in RASP

COVEBPAGE—CDW Same as the COVERPAGE operand
in the old format PUBLISH card.

PAGENOZMN Same as the PAGENO card.

BOD!LIN~SaIN Same as the BODYLINES card.

COPIESzNN Same as the COPIES card.
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CLASS Z UU CLA SSI FIE D Same as the CLASS card. Note
that if there are embedded blanks,
the classification must be
enclosed in quote (‘) signs.

PARAM= ’PARAN EXAMPLE ’ Parameter allowing the user to
introduce up to 60 bytes of
information to the RET at PIT

I - execution time.

DEBUGZNN Allows the user to designate
the number of data blocks to be
passed against the BIT. When N
is exhausted, an end of file or
end of answer set is simulated.

DATE=DDMNIY Allows the user to specify an
il—character date at run time.

Example: 
)

72

PUBLISH ANSIDz1 RITID RITEXNP OCVEPPAGE=CDV X

PA GENOZIO1 BODYLINES=40 COPIES~ 2 I

CLASS~ ’ VERY UNCLASSIFIED’ I

P A R A M = ’THI S IS AN EXAMPLE OF THE NEW PUBLIS H CARD ’ X - -

DE BUG Z 1O

7.8 Functional Changes

OFFLINE — This w ill not be treated as an OP function, but
rather as a function of the S/360 OS and the print punch
utilit y program.

REcO RD — This form of output  will be set up as a standard
5/360 Os variable length blocked sequential tape file. It
will be set up so that at execution time the user can
overrid, data set name , retention, output device, blocked to
unblocked, and variable to fixed. The fil. will be closed

142
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after completion of the RET (NIPS 1410 FF5 does not close
until completion of the job) .

PSCTI. — A count of subsets loaded into the processing blocks
will be generated. A PIT which references tha PSCTL will
reference this count. Note that only subsets used by the
RI? are loaded ; i.e., if the PIT uses only flagged su bsets,
unfiagged subsets will not be loaded. Thus, the NIPS 360
FF5 PSCTL might differ from the NIPS 1410 P?S PSCTL.

PSSQ — The NIPS 360 FES PSSQ differs from the NIPS 1410 FFS
PSSQ in both size and content. NIPS 36’!) FFS OP will process
thir field; howeve r , it pe rforms no t:unct ion to provide
compatibility or to inform the user of any possible
incompatibility.

BIT Executions — H I P S 360 FF 5 OP differs in the execution ot
BITs in the following functions:

An answer set may be executed many times by •any
RITa within the sa me job.

Standard RIT5 can be structured and executed within
the same Job.

A special BIT can be structured once and executed
many times withi n the same job.

Multiple publicatiens of Source Direct can be V
executed within the same Job .

BIT Deck Order  — NIPS 360 FPS OP will check for proper
statement order as described in this manual. Incorrect
order will result in the RI? not being structured. V

RUN Deck Order — The order of the run deck will be changed
- such that all RI? specification decks to be structured will
-appear ~~~~ followed by the SOURCE card, followed by the
OP control cards. Note the only change is the placement of-
the BIT special decks and the ability to do structures and
executions in the same executions of OP. Defaults are the

j same as NIPS 11410 FF5 ; e.g., an execut ion of OP with no
input specification would result in th. assumptions that

$ source is retrieval and mode is ~~~~~~
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Publication Order—Source Retrieval — A n s w e r s  w i ll ,  be

published in the order of the answer file (QRT) which may or
say not be in the same order as the PUBLISH control cards.

Coordinates — Automatic conversion of coordinate fields
based on output  length will be pörforme d by OP unless
defined as a group or intermediate processing (subroutine,
edit) is performed . Also, the use of coordinate fields with
the COMPUTE , ARITHMET IC, COUNT , or CONDITIO N statement will

- 
- be illegal.

Classification — Failure to provide a classification or
designating a classification which is not the same as that
designated for the file will result in a warning message to
the operator and a warning page preceding the output.

Logic — Specification of BOOL as the last parameter on the
CR EATE card results in the grouping of AND . terms an d the
separation by OR terms. The Boolean logic interpretation
thus becomes consistent with the retrieval language. )

- ‘ 1414
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CCTC CODE S cop iris

C 12 4 (Reference and Record) V 
~~

_ _ 
3

C 124 (Record Copy) Stock -  6
C24 0 - -- • — - - -  20
C31 5 1
C3L~1 (Maintenance Contractor ) 10
C341 (Stock) 70

EXTE R’~-JAL
V 

Director of Administrat ive Services , Off ice  of
the Jo int Chiefs of S ta f f
Attn : Chief , Personnel Divicion , Room 1A~724 , The
Pentagon Washington , D .C. 20301 1

Director for  Personnel , 3-1 , Off ice  of the Joint
Chiefs of Staff , Attn : Chief,  Data Service Office , )

Room 1B738C, The Pentagon, Washington , D.C.
20301 ---- - - - -— — — —  1

Director for Operations, 3—3, Office of the Joint
Chiefs of Staff , Attn : P & ~.D, Room 2B870 , The
Pentagon , Washington , D.C. 20301 I

Director for Operations , J-3, Off ice  of the Joint
Ch~~V C f S of Staff , Attn : Deputy Director for -

Operations (Reconnaisance and Electronic War fa re )
Room 2D 921 , The Pen tagon , Washington , D.C.  V

20301 1

Director for Logistics, J-4 , Off ice  of the
Joint Chiefs of Staff , Room 2E828 , The Pentagon ,
Washington , D.C.  20301 1

Chief , Studies Analysis and Gaming Agency , Attn :
V Chief , Force 7~nalysis Branch , Room 1D928A , The

Pentagon , Washii~gton , D.C.  20301 I

Automatic Data Proces~;ing , Liaison Office
National Hil i tary Command Center , Room 2D9 01A ,
The Pcnlagon , W~tshington , D.C. 20301 I
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Automatic Data Processing Division
Supreme He adquarters Allied Powers , Europe
Attn : SA 6 P Branch , APO New York 09055-- 1

Director , Defense Communications Agency , Off ice
Of MEECN System Engineering , Attn : Code 960T,
Washington , D.C. 20301 1

V 
Director , Defense Communications Engineering
Center , Hybrid Simulation Facility, 1860 

V

Wiehi Avenue, Reston, VA 22070 1

Director , Defense Intelligence Agency
Attn : DS - 5C2
Washington , D.C. 20301 -- 5

Commander—in—Chief , Pacif ic , Attn : J633 1 ,
FPO San Francisco , 96610 1

Commander-in-Chief , US Army Europe and
Seventh Army ATTN: OPS APO New York 09L403--- I

Commanding General , US Army Forces Command ,
Attn : Data Support Division , Building 206 ,
Fort McPherson , GA 30303 1

Commander , Fleet Intelligence Center , Europe ,
Box 18, Naval Air Station , Jacksonvil le ,
Florida 32212 1 

V

Commanding Off icer , Naval Air Eng ineering
Center, Ground Support Equipment Department ,
SE 314 , Building 76—1 , Philadelphia , PA 19112 1 

V

Commanding Off icor , Naval Security Group
Command , 3801 Nebraska Avenue , N.W. Attn : GP22,
Washington , D.C. 20390 1

Commanding Officer, Navy Ships Parts Control
Center , Attn : Code 712 , Mechanicsburg , PA 17055 1

Headquarters , US Marine Corps, Atth: System
Design and Programming Section (MC—JSMD-7)
Washington , D.C. 20380 

-
— 1
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Commanding Of f icer , US Army Forces Command
Intelligence Center , Attn : AFIC—PD, Fort
Bragg , NC 28307 1

Commander , US Army Foreign Science and
Technology Center , Attn: AMXSJ—CS , 220
Seventh Street NE, Charlottsville , VA 22212- 1

Commanding Officer , US Army Security Agency ,
Command Data -Systems Activ ity (CDSA) Arlington
Hall Station , Arlington , VA 22212 1

Commanding Off icer , US Army Security Agency
Field Station - Augsburg , Attn : IAEADP ,
APO New York 09458 1

Commander , Fleet Intelligence Center , Atlantic ,
Attn: DPS, Norfolk , VA 2351 1 1

Commander , Fleet Intelligence Center , Pacific , )
Box 500, Pearl Harbor , HI 96 860 1

Air Force Operations Center , Attn : Systems
Division (XOOCSC) Washington , D.C. 20301 I

Commander , Armed Forces Air Intelligence
Train ing  Center , TTT’~~IM (360 FFS) , Lowry - 

V

AFB , Co 80230 1

Commander, Air Force Data Services Center,
Attn : Director of System Support , Washington , V V

D.C. 20330 1

Commander-in-Chief , US Air Forces in Europe,
Attn : ACDI APO New York 09332 1

Commander , USAF Tactical Air Command , Langley
4 AFB , VA 23665 1

Commander , Space and Missile Test Center , Attn :
(ROCA) Building 7000, Vandenberg , APE , CA
93437 1
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Naval Air Systems Command , Naval Air Station ,
Code 13999 , Jacksonville , Florida 32212 1

Commanding General , US Army Computer Systems
Command, Attn: Support Operat ions Directorate ,.
Fort Be].vojr, VA 1

Defense Documentation Center , Cameron Station ,
Alexandria, VA 22314 12

TOTAL 159

)
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