






























































































































































Procedure Division
(Cont’d)

Cobol Compiler

data-name-2 [GIVING ] data-name-3 l
INTO < numeric-literal-2 GIVING data-name-3
floating-point-literal-2 GIVING data—name—Sﬁ

[ROUNDED] [ON SIZE ERROR imperative-statement. . .]

RUN
STOP 1literal

GO TO procedure-name

GO_TQ procedure-name-1 [procedure—name—2] DEPENDING ON data-name
ALTER {procedure-name-1 TO PROCEED TO procedure-name-2 }
PERFORM procedure-name-1 THRU procedure-name-2

PERFORM procedure-name-1 [ THRU procedure-name-2 |

integer

data-name TIMES
PERFORM procedure-name-1 [ THRU procedure-name-2 | UNTIL test-condition
PERFORM procedure-name-1 [ THRU procedure-name-2 |

numeric-literal-2}
VARYING data-name-2 FROM |data-name-2  f

f numeric-literal-3
BY ldata-name-3 [UNTIL test-condition-1]

numeric-literaLél}
[AFTER data-name-4] FROM | data-name-5

numeric-literal-6
BY ) data-name-6 [UNTIL test-condition-2 ]

numeric-literal-8 {
[ AFTER data-name-7| FROM | data-name-8

numeric-literal-9
BY )data-name-9 [UNTIL test condition-3 ]

ENTER LINKAGE

CALL entry-name [ USING argument . . . | .

ENTER_LINKAGE
CALL entry-name [ USING argument . . . ].

ENTER LINKAGE
ENTRY entry-name [ USING data-name . . . ] .
ENTER COBOL

ENTER LINKAGE
RETURN | VIA entry-name ] .
ENTER_COBOL
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Procedure Division
(Cont’d)

Report Section

Cobol Compiler

paragraph-name. EXIT.

NOTE comment . . .

USE FOR CREATING

LABELS ON QU

[ BEGINNING
ENDING

TPUT [file-name . . . ] .

USE FOR CHECKING

[ BEGINNING
ENDING

LABELS ON INPUT [file-name . .. ] .

Statement-1

IF condition [THEN]{NEXT SENTENCE {

ELSE statement-2
OTHERWISE}{NEXT SENTENCE}

data-name-1

arithmetic-expression-1
IF )} figurative-constant-1 IS [NOT] =

literal-1

data-name-2

AV

GREATER THAN
LESS THAN
EQUAL TO

arithmetic-expression-2
figurative-Constant-2

literal-2

{d ata-name
I

IF data-name IS

POSITIVE l

arithmetio—expression} IS |NOT]1 ZERO S

NEGATIVE

NUMERIC
[NOT])ALPHABETIC

IF [M] condition-name

¢ RD report-name

[ CODE *“characte

[ { CONTROL IS

CONTROLS ARE

r’ ’]
FINAL l_
} {data-name J

FINAL data-name ‘

PAGE integer-p [LINES][HEADING ] integer-h

[FIRST DETAIL integer-d |

|LAST DETAIL integer—e]‘FOOTING integer—f]
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Report Group
Description

Report Procedure
Division Considerations

Sort Description Entry

¢ 01 [data—name:l

B 5 integer-1 l
LINE< PLUS integer-2
NEXT PAGE ;

B ‘ integer-1 l
NEXT GROUP} PLUS integer-2 ‘
NEXT PAGE

REPORT HEADING

PAGE HEADING
OVERFLOW HEADING

CONTROL: HEADING 3"“3‘“31“6-1%

TYPE FINAL

DETAIL

data-name-2 %

CONTROL FOOTING %FIN AL

OVERFLOW FOOTING
PAGE FOOTING

REPORT FOOTING

REPORT ELEMENT DESCRIPTION ENTRY
level-number data-name LINE-clause
[M integer]

I—GROUP INDICATE :l

[ RESET ON gdat""'"ame”

FINAL

SOURCE data-name
SUM data-name-1 [UPON data-nam&n]
VALUE IS literal

¢ ALL }

INITIATE {report—name .
GENERATE data-name

ALL
TERMINATE | report-name . . . f

USE BEFORE REPORTING data-name

¢ SD sort-file-name

VALUE OF FILE-ID is external-name

[ RECORD CONTAINS [integer-1 T0]

integer-2 CHARACTERS |
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Sort Description Entry
(Cont’d)

Sort Procedure Division
Considerations

Random Processing

Copy/Include Program
Library Facility

COPY Clause

Cobol Compiler

§ RECORD IS

[ DATA{ RECORDS ARE

}record—name .. :I

DESCENDING
ASCENDING

DESCENDING data-name-2

* SORT sort—ﬁle—name{ }data—name—l R

USING y .
INPUT PROCEDURE Se¢on-name

OUTPUT PROCEDURE  section-name-2 }
GIVING file-name-2 ]

RELEASE record-name

RETURN sort-file-name [AT END imperative-statement . . ]

¢ FILE ENTRIES
SA saved-area-name
PROCEDURE DIVISION

PROCESS section-name

HOLD [—AL‘: ]

section-name . . .
¢ Prewritten source program entries can be included in a COBOL pro-
gram at compile time. Thus, an installation can utilize standard file de-
scriptions, record descriptions, or procedures without having to repeat
programming them. These entries and procedures are contained in a user-
created library. They are included in a source program by means of a
COPY clause or an INCLUDE statement.

¢ The COPY clause permits the programmer to include prewritten Data
Division entries or Environment Division clauses in his source program.
The COPY clause is written in the Data Division in one of the following forms:

Option 1

(Within a Saved Area Description entry)

SA saved-area-name COPY library-name FROM LIBRARY
Option 2

(Within a Sort Description entry)

SD file-name COPY library-name [ FROM LIBRARY J.
Option 3

(Within a Report Description Entry)

RD data-name CODE non-numeric-literal

COPY library-name FROM LIBRARY

Option 4

(With a Report Group Description entry)

01 data-name COPY library-name FROM LIBRARY

Library-name is contained in the programmer's library and identifies

the entries to be copied. It is an external name and must follow the rules
for external-name formation.
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SORT/MERGE
GENERATOR

FUNCTIONAL
DESCRIPTION

INPUT-OUTPUT
DESCRIPTION

EQUIPMENT
REQUIREMENTS

¢ A Sort/Merge Generator is provided as part of the Spectra 70 Tape
Operating System. This routine enables a programmer to generate a pro-
gram that sorts files of random records or merges files of sequenced
records into one sequential file. From one to twelve control fields may
be specified, with the output in ascending or descending order. Control
statements are used to tailor the program to the programmer's needs.

The Sort/Merge system has two distinct phases. The Generation phase
interprets parameters and creates the desired program. The Object phase
structures memory, and performs the actual sort or merge.

The Object phase, after memory is structured, is subdivided into four
parts. The Internal Sort reads the input data and, using a replacement
selection technique, generates strings onto work tapes. The External Sort
performs successive reverse-reading polyphase merges, decreasing the
number of strings until no tape contains more than one string. The Final
External Sort merges the data into one sequenced string. The File Merge
performs a forward-reading merge of input files when the merge function
has been specified or when the volume limit has been exceeded.

A summary of the features included in the Sort/Merge are listed below:

1. Up to a 16-way sort or merge is provided.

2. Standard Spectra 70 label processing is provided, as well as pro-
vision for programmer checking of non-standard labels.

3. Exits are provided for user own-coding whichwill permit inserting,
deleting, altering records, etc.

4. Checkpoints are taken before each External Sortpass and at the end
of each cycle to allow for restarts.

5. Tape alternation may be specified for both input and output files.
Certain input-output work tape duplication is also permitted.

¢ Input records may be fixed or variable in size, blocked or unblocked.
Record formats and labels must adhere to Spectra 70 standards.

The maximum size of the input file is determined by the way of the sort
times the number of records that can be written to a reel (based on the in-
ternal blocking factor).

¢ 1 Processor (65K bytes)
1 Card Reader
1 Console Typewriter
3 to 17 Tape Devices (7 or 9 track) plus Operating System tapes.

A minimum of one selector channel is required. At least two selector
channels are required for maximum efficiency.
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MEMORY
REQUIREMENTS

RELATED
PROGRAMMING
COMPONENTS

ACCURACY
CONTROL

TIMING

Sort/Merge Generator

¢ The Sort/Merge normally uses all of memory. However, the pro-
grammer has the option of specifying the upper limit. A minimum of 12K
must be available to the program.

¢ The Sort/Merge is part of the Spectra 70 Tape-Oriented System and

functions under the control of the Tape Operating System.

¢ The Sort/Merge validates input parameters and observes the standard
set of error messages. Controlisgiven to the programmer at a designated
exit point if input/output errors cannot be corrected by the program.

¢ See Sort/Merge Timing Formula section of the Spectra 70 Sales/System
Guide (#99-70-001) for timing information.
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CARD OR PAPER
TAPE TO PUNCH
AND PRINTER

FUNCTIONAL
DESCRIPTION

INPUT-OUTPUT
DESCRIPTION

Input

Output

EQUIPMENT
REQUIREMENTS

Minimum Equipment

MEMORY
REQUIREMENTS

RELATED
PROGRAMMING
COMPONENTS

ACCURACY
CONTROL

TIMING

¢ The Card or Paper Tape to Punch and Printer routine produces card
output files in EBCDIC format, and printed output in display format, from
80-column card input files or 80-character paper tape blocks of EBCDIC
format. The input cards may be field-selected, packed, unpacked, se-
quence checked, and sequence numbered before being transferred to the
card punch and printer.

The display format provides a visual picture of the input and/or output
card file in character mode. Each input card starts a new print line with
positions reserved to indicate the card number.

¢ Input to this routine consists of a card file or paper-tape file punched in
EBCDIC format.

¢ Output from this routine consists of a punched-card file in EBCDIC for-
mat and a printer listing in 80-column character mode.

¢ 1 Processor (65K bytes)
1 Card Reader or Paper Tape Reader/Punch
1 Card Punch
1 Printer
1 Magnetic Tape Device
1 Console Typewriter

¢ (To be supplied)

¢ (Not applicable)

4 This routine performs validation of input parameter records and pro-
duces a standard set of error messages.

¢ (To be supplied)
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CARD OR PAPER
TAPE TO TAPE

FUNCTIONAL
DESCRIPTION

INPUT-OUTPUT
DESCRIPTION

Input

Output

EQUIPMENT
REQUIREMENTS

Minimum Equipment

MEMORY
REQUIREMENTS

RELATED
PROGRAMMING
COMPONENTS

ACCURACY
CONTROL

TIMING

¢ The Card or Paper Tape to Tape routine provides a convenient method
of transcribing data from card files or paper tape to magnetic tape. Op-
tional control parameters direct this routine to perform one or more of the
following functions:

Tape positioning prior to conversion
Blocking of output records on tape

1.

2

3. Sequence checking of input records

4. Editing (field selection and rearranging of fields within the record)
5

Data conversion (packing and unpacking of numeric fields)

¢ This routine accepts 80-character card records on cards or paper tape
(punched in EBCDIC format) as input.

¢ Output from this routine may consist of a labeled, single-reel, mag-
netic tape file containing unblocked records. Optional control parameters
provide for the production of multireel files, and blocked fixed-length
records.

¢ 1 Processor (65K bytes)
1 Card Reader or Paper Tape Reader/Punch
2 Magnetic Tape Devices
1 Console Typewriter

¢ (To be supplied)

¢ (Not applicable)

¢ This routine validates input parameter records and produces a standard
set of error messages. In addition, the routine checks the expiration date
on the volume label of the output file prior to transcribing the input file.

When the routine terminates, card count and tape block counts are dis-
played on the console typewriter. At the programmer's option, the routine

may be directed to perform a sequence check on input.

¢ (To be supplied)
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CARD OR PAPER
TAPE TO PUNCH

FUNCTIONAL
DESCRIPTION

INPUT-OUTPUT
DESCRIPTION

input

Output

EQUIPMENT
REQUIREMENTS

Minimum Equipment

MEMORY
REQUIREMENTS

RELATED
PROGRAMMING
COMPONENTS

ACCURACY
CONTROL

TIMING

¢ The Card or Paper Tape to Punch routine provides a facility to repro-
duce 80-column card or paper-tape files. Via optional control parameters,
the routine can also be directed to perform one or more of the following
functions:

Field selection (rearrangement of one or more fields)
Editing (packing or unpacking of numeric fields)

1.
2.
3. Sequence checking of input records
4

. Sequence numbering of output records

¢ Input to this routine consists of parameter cards (if required) and the
programmer's card input deck or paper-tape reel.

¢ Output consists of a card file punched as directed by the control param-
eters. If no control parameters are submitted, the output file is identical
to the input file.

¢ 1 Processor (65K bytes)
1 Card Reader or Paper Tape Reader/Punch
1 Card Punch
1 Magnetic Tape Device
1 Console Typewriter

¢ (To be supplied)

¢ (Not applicable)

¢ This routine validates inputparameter records and produces a standard
set of error messages. Card counts of the input and output records are
displayed at the termination of the routine. Sequence checking of input
records and sequence numbering of output records are provided as pro-
grammer options.

¢ (To be supplied)
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CARD OR PAPER
TAPETO
PRINTER

FUNCTIONAL
DESCRIPTION

INPUT-OUTPUT
DESCRIPTION

Input

Output

EQUIPMENT
REQUIREMENTS

Minimum Equipment

MEMORY
REQUIREMENTS

RELATED
PROGRAMMING
COMPONENTS

ACCURACY
CONTROL

TIMING

¢ The Card or Paper Tape to Printer routine prints information contained
in an 80-column card or paper tape file (punched in EBCDIC format) under
the direction of programmer-supplied control parameters. One of two out-
put formats may be specified: Display or List.

The Display format provides a visual picture of the input file. Each
input card starts on a new output line with positions reserved to indicate
the card number. In this format data may be displayed in either a hexa-
decimal or character mode.

The List format provides a simple edited listing of the input file. In
this format each logical record forms one line of printed output, with data
being listed in either a hexadecimal or character mode.

¢ Input tothis routine consists of a card or paper-tape file that is punched
in EBCDIC format.

¢ Output from the routine consists of a printed copy of the input file in the
format specified by the user.

¢ 1 Processor (65K bytes)
1 Card Reader or Paper Tape Reader/Punch
1 Printer
1 Magnetic Tape Device
1 Console Typewriter

¢ (To be supplied)

¢ (Not applicable)

¢ This routine validates input parameter records and produces a standard
set of error messages. At the termination of this routine a card count and
a page count are displayed on the console typewriter. The programmer
may also specify a sequence check on the input records.

¢ (To be supplied)
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TAPE TO CARD

FUNCTIONAL
DESCRIPTION

INPUT-OUTPUT
DESCRIPTION

Input

Output

EQUIPMENT
REQUIREMENTS

Minimum Equipment

MEMORY
REQUIREMENTS

RELATED
PROGRAMMING
COMPONENTS

ACCURACY
CONTROL

TIMING

¢ The Tape-to-Card routine transcribes fixed-length records stored on
magnetic tape (7 or 9 level) to 80-column punched cards. The input tape
records may beblocked or unblocked; output cards are punched in standard
EBCDIC format.

By means of parameters the following options are also provided:

Multireel input

Positioning of input tape
Label handling

Unblocking of input records

. Field selection (rearrangement of input fields to card output fields)

S O B W N
. . . . .

Packing or unpacking of input field databefore transfer to the output
card field

7. Sequence numbering of output cards

The numbers of input blocks processed and output cards generatedare
displayed on the console typewriter at the end of the routine.

¢ Input records are fixed-length, blocked or unblocked. When the field
selection option is used, the portion of the input record transferred to the
output card cannot exceed 80 characters.

¢ Each output record contains the contents of one logical input record,
punched in EBCDIC format.

¢ 1 Processor (65K bytes)
1 Card Reader
2 Magnetic Tape Devices
1 Card Punch
1 Console Typewriter

¢ (To be supplied)

¢ (Not applicable)

¢ This routine performs validation of input parameter records and pro-
duces a standard set of error messages.

¢ (To be supplied)
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TAPE EDIT

FUNCTIONAL
DESCRIPTION

INPUT-OUTPUT
DESCRIPTION

Input

Output

EQUIPMENT
REQUIREMENTS

Minimum Equipment

MEMORY
REQUIREMENTS

RELATED
PROGRAMMING
COMPONENTS

ACCURACY
CONTROL

TIMING

¢ The Tape Edit routine displays the contents of a magnetic tape, which
has been recorded in EBCDIC format, on the on-line printer. The edited
output is displayed in both alphanumeric and hexadecimal format.

Optional control parameters are provided to allow for the following
functions:

1. DPositioning the input tape before or after printing.

2. Printing a specified number of blocks or files.

3. Printing pre-edited tapes (output from Memory Print and Trace
Routines).

4. Provision for programmer-specified header lines.

¢ Input to this routine consists of a 7- or 9-level magnetic tape that has
been recorded in EBCDIC format. Input blocks may be fixed or variable in
length, blocked or unblocked. Pre-edited tapes produced by the Memory
Print and Trace routines are also accommodated.

¢ Standard output from this routine is an on-line printer listing showing
both the alphanumeric and hexadecimal equivalents of each eight-bit input
character. The programmer has the option to select only alphanumeric or
hexadecimal format.

When pre-edited tapes are used as input, the inputdata is transcribed to
the printer without modification.

¢ 1 Processor (65K bytes)
1 Card Reader
1 Printer
2 Magnetic Tape Devices
1 Console Typewriter

¢ (To be supplied)

4 (Not applicable)

¢ This routine validates input parameter records and produces a standard
set of error messages.

¢ (To be supplied)

58



TAPE
TO PRINTER

FUNCTIONAL
DESCRIPTION

INPUT-OUTPUT
DESCRIPTION

input

Output

EQUIPMENT
REQUIREMENTS

Minimum Equipment

MEMORY
REQUIREMENTS

RELATED
PROGRAMMING
COMPONENTS

ACCURACY
CONTROL

TIMING

¢ The Tape-to-Printer routine displays the contents of a magnetic tape
file on the on-line printer. Two print formats are provided: Display and
List.

The Display format presents a visual representation of the data file in
hexadecimal format. The output line contain descriptive information about
the file, such as block size, block number, and record number,

The List format provides a simple alphanumeric edited listing of data
files that contain fixed-length records. With this format each logical
record forms one print line. In addition, the programmer has the facility
to selectvarious editing options intransferring fields from the input record
to the print record. These options include field selection, pack, unpack,
and hexadecimal representation.

This routine includes input tape positioning and label checking as standard
functions. Optional functions include multireel input, positioning to the
first logical record to be printed, fixed- or variable-length blocked input
records, page headings, suppression of page numbering, and double or
triple spacing between lines.

¢ This routine accepts magnetic tape (7 or 9 level), single or multi-
volume. Records may be fixed or variable in length, blocked or unblocked.

¢ Output of this routine is a listing of the tape file on the on-line printer.

¢ 1 Processor (65K bytes)
1 Card Reader
2 Magnetic Tape Devices
1 Printer
1 Console Typewriter

¢ (To be supplied)

¢ (Not applicable)

& This routine validates input parameter records and produces a standard
set of error messages.

Tape block counts and page counts are displayed on the console type-
writer at the termination of the routine.

¢ (To be supplied)
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TAPE TO TAPE

FUNCTIONAL
DESCRIPTION

INPUT-OUTPUT
DESCRIPTION

Input
Output
EQUIPMENT

REQUIREMENTS

Minimum Equipment

MEMORY
REQUIREMENTS

RELATED
PROGRAMMING
COMPONENTS

ACCURACY
CONTROL

TIMING

4 The Tape-to-Tape routine transcribes all, or selected portions, of an
input magnetic tape to an output magnetic tape. The input file records can
be blocked or unblocked; fixed, variable, or undefined in size.

By means of parameter control cards programmer can exercise the fol-
lowing options during the transcription process:
Multireel input or output
Tape positioning, both input and output
Tape label handling
Unblocking of input records

Blocking of output records

Field selection* (rearrangement of input fields to output fields)

e I I N SV R N
. . . . .

Packing or unpacking of input fields*

*For fixed-length records only.

¢ This routine accepts single or multivolume magnetic tape (7- or 9-
level).

¢ Output of this routine is a single or multivolume magnetic tape (7~ or
9-level).

4 1 Processor (65K bytes)
1 Card Reader
3 Magnetic Tape Devices
1 Console Typewriter

& (To be supplied)

¢ (Not applicable)

¢ This routine validates input parameter records and produces a standard
set of error messages.

Input and output block counts are displayed on the console typewriter at
the termination of the routine.

¢ (To be supplied)
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RANDOM
ACCESS DATA
TRANSCRIPTION
ROUTINES

FUNCTIONAL
DESCRIPTION

INPUT-OUTPUT
DESCRIPTION

Input

Output

¢ The Random Access Data Transcription routines are a group of utility
routines that transcribe data to orfrom a random access device. In trans-
cribing data to an output random access device, the input may appear on
cards, magnetic tape, another random access device, or the same random
access unit as the output device. Transcription from a random access
device can be directed to cards, magnetic tape, or the on-line printer.

By means of control cards, these routines can be directed to perform
one or more of the following functions:

1. Copy - This function transcribes data from the input device to the
output device without change.

2.  Reblock - This function is used when data transcribed to or from
magnetic tape is to be blocked or unblocked.

3. Field select - This function is used when input data is to be re-
formatted before being transcribed to the output device.

4. Reblock and field select - This function is used when a combination
of the Reblock and Field Select options is desired.

5. List ~ This function is used when transcribing data from a random
access device to the printer. Output is restricted to one print line
per record and is listed in hexadecimal format. Page headings and
page numbering may be specified.

6. Display - This function is used when transcribing data from a ran-
dom access device to the printer. Output is displayed inboth alpha-
numeric and hexadecimal format, although either format can be
suppressed. When using this function, an input record may extend
over several print lines. Page headings and page numbering can
also be specified.

7. Display and Field Select - This function is a combination of the Dis-
play and Field Select options and is usedwhen an edited print-out of
random access records is desired.

¢ Whendata is transcribedto a random access device, input to this routine
can include all, or selected portions of, a magnetic tape, a card file, an-
other random access device, or the same random access device.

¢ When data is transcribed from a random access device, all or selected
portions of the random access area can be transcribed to magnetic tape,
to an on-line printer, to a card file, to another random access device, or

to the same random access device.
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Random Access Data
Transcription Routines

EQUIPMENT
REQUIREMENTS

Minimum Equipment 4 1 Processor (65K bytes)

1 Console Typewriter

1 Random Access Device
1 Magnetic Tape Device

1 Card Reader

Magnetic Tape Devices, Card Reader, Card Punch, Printer (as re-
quired for input-output devices)

MEMORY ¢ (To be supplied.)
REQUIREMENTS

RELATED ¢ Not applicable.
PROGRAMMING
COMPONENTS

ACCURACY ¢ This routine validates input parameters and produces a standard set
CONTROL of error messages.

TIMING ¢ Timing is variable, depending on the input and output device used and
extent of data manipulation (blocking, field select, etc.).
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AUTOMATIC
INTEGRATED
DEBUGGING

SYSTEM

FUNCTIONAL
DESCRIPTION

INPUT-OUTPUT
DESCRIPTION

input

Output

EQUIPMENT
REQUIREMENTS

Minimum Equipment

Optional

MEMORY
REQUIREMENTS

RELATED
PROGRAMMING
COMPONENTS

ACCURACY
CONTROL

TIMING

¢ The Automatic Integrated Debugging System (AIDS) is designed to
minimize the time taken for program testing, thereby maximizing com-
puter efficiency. This system provides programmers with a simple
method of collecting their programs and test data for off-site (remote)
program testing.

AIDS is a two-phase routine. In the first phase, the program(s) and
associated test data are collected onto a single input test tape, together
with control information for memory prints and tape edits.

At program test time, phase two is executed by the console operator.
This phase distributes the test data on the input tape to those input tape
devices specified by the programmer in phase one. The object program is
then loaded and executed. At the conclusion of each test, a memory print
and an edit of the output tapes are optional.

4 Input to this routine consists of the program(s) and test data, which
can be stored on cards or magnetic tape. In addition, parameter cards
are included that identify the programs and test data sets to be collected
onto the test tape, as well as the diagnostic routines desired.

¢ Output of this routine consists of a single output test tape in loadable
format for program testing.

¢ 1 Processor (65K bytes)
1 Card Reader
4 Magnetic Tape Devices (9 level)

1 Console Typewriter
¢ Additional magnetic tape devices may be used as input to phase one.

¢ (To be supplied.)

¢ Not applicable.

¢ This routine validates input parameter records and produces a standard
set of error messages.

¢ Not applicable.
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CONSOLE
ROUTINES

FUNCTIONAL
DESCRIPTION

¢ To limit intervention by the operator as much as possible, a number of
diagnostic routines available in the system can be called in by means of
the console typewriter. Functions that normally require extensive manual
console manipulations can be initiated by aminimum of parameters entered
at the typewriter. The console routines available to the operator are as

follows:

APPLY PATCHES

OPEN DIAGNOSTIC DEVICE
CLOSE DIAGNOSTIC DEVICE
TAPE EDIT

MEMORY PRINT
SNAPSHOT

DISPLAY ENVIRONMENT

DISPLAY GENERAL REGISTERS
DISPLAY FLOATING-POINT REGISTERS
DISPLAY HIGH-SPEED MEMORY
DISPLAY DEVICE RETURN TABLE
DISPLAY PROGRAM START TABLE
DRUM PRINT

DRUM INDEX EDIT

1. Apply Patches - This routine provides the ability to apply object-
time patches from the card reader, console typewriter, paper tape

or magnetic tape.

2. Open Diagnostic Device

- This routine specifies the device that is to

receive the output of certain diagnostic routines. All debugging
routines requested use this output device.

3. Close Diagnostic Device

- This routine inhibits the use of a particu-

lar output device by those diagncstic routines that previously
recognized the device as open.

4, Tape Edit - This routine permits the operator to print the entire
contents of a magnetic tape or selected files on the tape.

Memory Print - This routine provides a printer listing of all or
parts of high-speed memory including the console area and register
settings.

Snapshot - By means of this routine the programmer may specify
selected portions of miemory to be dumped at program intervals of
his choice.

Display Eavironment - This routine displays, via the console type-
writer, tables used by the control system that are associated with

the object program.

Display General Registers - This routine transcribes to the console
typewriter the general register contents at the time of the request.
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FUNCTIONAL
DESCRIPTION
(Cont'd)

INPUT-OUTPUT
DESCRIPTION

Input

Output

EQUIPMENT
REQUIREMENTS

MEMORY
REQUIREMENTS

RELATED
PROGRAMMING
COMPONENTS

ACCURACY
CONTROL

TIMING

10.

11.

12,

13.

14.

Console Routines

Display Floating-Point Registers - This routine transcribes to the
console typewriter the contents of the floating-point registers at
the time of request.

Display High-Speed Memory - This routine displays to the console
typewriter, in hexadecimal format, the contents of specified
memory areas.

Display Device Return Table - This routine prints on the console
typewriter all I/0O devices associated with a particular program,

Display Program Start Table - This routine indicates the program
name, starting address, and priority of the program or program
segment.

Drum Print - This routine provides a printer listing of parameter
specified drum areas.

Drum Index Edit - This routine edits the control information of
the Drum Index Table and transcribes it to the console typewriter
in hexadecimal format.

¢ The input to the console routines is by means of parameters inserted
by the operator using the console typewriter.

4 See routine description.

¢ Processor (65K bytes)

Console Typewriter

2 Magnetic Tape Devices (9 level)

1 Random Access Device

NOTE: Additional equipment requirements depend upon the individual

routines.

¢ (To be supplied.)

4 Not applicable.

¢ These routines validate input parameters and produce a standard set of
error messages.

¢ (To be supplied.)
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MEMORY PRINT

FUNCTIONAL
DESCRIPTION

INPUT-OUTPUT
DESCRIPTION

Input

Output

EQUIPMENT
REQUIREMENTS

Minimum Equipment

Optional

MEMORY
REQUIREMENTS

RELATED

PROGRAMMING
COMPONENTS

ACCURACY
CONTROL

TIMING

¢ The Memory Print routine is a program testing aid used to display the
general registers, channel status indicators, and designated core areas
during the execution of the program. This data is normally displayed on-
line, but a magnetic tape may be used for off-line printing.

The programmer selects those points at which memory prints are to be
taken by inserting parameters at appropriate places in his assembly source
program. These parameters are then assembled as part of the program.

The description of the areas to be printed may be supplied in the assem-
bled source program or at execution time by means of console type-ins or
parameter control cards.

The Memory Print routine can be incorporated inthe program at assem-
bly time, or this routine can be bound to the program through the Linkage
Editor routine.

¢ Input to this routine consists of a program and parameter information
describing the core areas to be printed.

¢ Output consists of an edited printer listingofthe contents of the general
registers, channel status indicators, and the user-selected area of memory.
This listing can be displayed on the on-line printer or written to magnetic
tape for subsequent printing,

¢ 1 Processor (65K bytes)
1 Card Reader
1 Printer
1 Magnetic Tape Device
1 Console Typewriter
¢ A magnetic tape device may be substituted in lieu of the on-line printer

for off-line listings.

¢ (To be supplied.)

¢ This routine operates in conjunction with a programmer problem pro-
gram. It may be assembled with the problem program or linked to it by
means of the Linkage Editor.

When the output from Memory Print routine is written to magnetic tape,
the Tape Edit routine is required for subsequent printing.

¢ This routine validates input parameter records and produces a standard
set of accuracy controls.

¢ (To be supplied.)
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¢ The Self-Loading Memory Print routine is a program testing aid used
to display the contents of core when a program under test has terminated
abnormally.

The printed output is displayed in hexadecimal and graphic format.

This data is normally displayed on-line, but a magnetic tape may be used
for off-line printing.

¢ Input to this routine consists of the starting and ending addresses of
the memory area to be printed, supplied at object running time.

¢ Output from this routine is a printed listing of the contents of the
channel status indicators, the general registers, and the memory area
defined by the operator. At the operator's discretion the output may be

printed directly to the on-line printer, or written to magnetic tape for
printing at a later time.

¢ 1 Processor (65K bytes)
1 Card Reader
1 Printer
1 Magnetic Tape Device
1 Console Typewriter

¢ A magnetic tape device may be substituted in lieu of the on-line printer
for off-line listings.

¢ (To be supplied.)

4 When the output from this routine is written to magnetic tape, the Tape
Edit routine is required for printing the output tape.

4 Not Applicable.

¢ (To be supplied.)
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¢ The Tape Compare is a diagnostic routine thatenables the programmer
to compare the contents of two magnetic tapes. During the comparison
process any discrepancies that exist beftween the two input tapes are dis-
played on the on-line printer.

The programmer can elect to compare the entire contents of the input
tapes, or by optional parameter cards, specify certain portions only.

¢ The input to this routine consists of two volumes of magnetic tapes,
plus parameter cards if positioning of input tapes is required for selective
comparison.

¢ The output of this routine is a printer listing of the differences existing
between the two tapes, displayed in hexadecimal format. If the contents

of the tapes are identical, a print-out to this effect is given at the end of the
routine.

¢ 1 Processor (65K bytes)

3 Magnetic Tape Devices
1 Printer
1 Console Typewriter

¢ (To be supplied.)

¢ Not applicable,

¢ This routine validates the input parameters and produces a standard
set of error messages.

¢ (To be supplied.)
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¢ The Test Data Generator routine automatically creates program test
data from programmer-supplied parameter descriptions and transcribes
this data to cards or magnetic tape. Multifile volumes and multivolume
files can be generated, with record size, blocking factor, and the number
of fields to appear in the output records determined by the programmer.

Provision is made for the generation of alphanumeric or numeric data
in the output record fields, with the base value for these fields supplied
via input parameters. In addition, the programmer may include an increment

value for any field that will be added to the designated field each time a
new output record is generated.

¢ The input to the Test Data Generator routine consists of programmer
supplied parameter control cards that specify the type of data generation
desired.

¢ The output of this routine is a card or magnetic tape file containing
the generated test data,

¢ 1 Processor (65K bytes)
2 Magnetic Tape Devices
1 Card Reader
1 Console Typewriter
1 Card Punch or Magnetic Tape Station

¢ (To be supplied.)

¢ Not applicable.

¢ This routine validates input parameters and produces a standard set of
error messages.

¢ Not applicable.

69



TRACE

FUNCTIONAL
DESCRIPTION

INPUT-OUTPUT
DESCRIPTION

Input

Output

EQUIPMENT
REQUIREMENTS

Minimum Equipment

Optional

¢ The Trace routine is a program testing aid that provides diagnostic
information regarding the instructions executed in a program and the
status of registers after the instructions have been executed. This routine
is normally used when the programmer is unable to isolate a problem
using the standard testing routines such as memory dumps and snapshot
prints.

When this routine is used, the programmer supplies the addresses of
the first and last instructions to be traced. Whenever control is trans-
ferred to any instruction within the defined area, the routine displays the
instruction being executed, its core location, the contents of the general
registers utilized by the instruction, and the status of the condition code
after the instruction has been executed. The programmer is thus provided
with a detailed picture of the sequence of conditions that occur during the
running of his program.

By using control parameters, the programmer can direct the routine to
defer tracing until the instructions within the area to be traced have been
executed a specified number of times. In addition, the output from this

routine can be specified to be writtentothe on-line printer or to a magnetic
tape for printing at a later time.

¢ Input to this routine consists of a program and parameter information
designating the program area to be traced.

4 Output from this routine is an on-line edited listing of the executed
program instructions and the contents of selected registers associated

with each instruction, printed in hexadecimal or graphic format. An off-line
listing can be produced at the programmer's option.

¢ 1 Processor
1 Card Reader
1 Printer
1 Magnetic Tape Device
1 Console Typewriter

¢ A magnetic tape device may be substituted in lieu of the on-line printer
for off-line listings.
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Trace

MEMORY ¢ (To be supplied )
REQUIREMENTS

RELATED ¢ The Trace routine is assembled independently of the program and com-
PROGRAMMING bined with the program by means of the Linkage Editor routine. The Trace
COMPONENTS routine must reside in memory at the time that the program is executed.

If the Trace output is written to tape, the Tape Edit routine is used to
obtain the printed listings.

ACCURACY ¢ This routine validates input parameter records and produces a standard
CONTROL set of error messages.

TIMING ¢ (To be supplied )
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¢ The Program Section Library Maintenance routine is a service routine
that provides the programmer with a means for inserting, replacing or
deleting program control sections from a Program Section Library tape.

¢ Input to this routine consists of:

1. Control cards defining the program sections to be inserted, re-
placed or deleted, followed by an End-of-Input card.

2. A Program Section Library tape.

3. A Program Section File on magnetic tape that contains the program
sections that areto replace corresponding program sections on the
Program Section Library and any new sections that are to be inserted

into the Program Section Library.

¢ Output from this routine is an updated Program Section Library tape.

¢ 1 Processor (65K bytes)
1 Card Reader (or a 9-level magnetic tape station)
3 Magnetic Tape Devices (9 level)

1 Console Typewriter

¢ (To be supplied.)

¢ The Program Section File used by this routine is the standard output
generated by the Assembly, Report Program Generator, FORTRAN or
COBOL systems.

¢ This routine produces a standard set of error messages.

¢ (To be supplied.)
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¢ The Linkage Editor routine is a service routine that is used for the
maintenance and creation of programmer Load Library tapes. This routine
accepts program sections from an input magnetic tape and binds these
sections into loadable programs on the programmer's Load Library tape.
The facility is also provided for selecting and updating programs from
an existing Load Library, as directed by input control cards.

¢ Input to the Linkage Editor consists of:
1. Control cards that specify the Linkage Editor functions and the load
structures of the programs to be bound, followed by an End-of-Input

card.

2. A Program Section Library tape containing the program sections to
be bound into loadable programs on the output tape.

3. A programmer Load Library tape.

4 Output from this routine is a new programmer Load Library tape.

¢ 1 Processor (65K bytes)
1 Card Reader
5 Magnetic Tape Devices
1 Console Typewriter

¢ (To be supplied.)

¢ The output Load Library tape is in a format acceptable for loading and
execution by the Tape Executive routine.

¢ This routine validates input parameters and produces a standard set of
error messages. In addition, this routine displays the names of any pro-
gram sections designated for linkage, addition, selection or deletion that
were not found on the specified source tape.

¢ (To be supplied.)
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