





































































































































































































5. When the system attempts to read the last card:
a. 18M 1402 Card Read-Punch: Press START.
b. M 1442 Card Reader: Press sTaRT on the card
reader.

To perform a stack run when the system resides on
1301:

1. Ready all the input/output devices to which the sys-
tem logical files and/or the devices to which the
Fortran numerical files are assigned. These are the
assumed devices of the System Control Program
and/or the devices referred to in the asoN cards.
The assumed devices are: disk unit 0, the card
reader, the card punch, and the printer.

2. Ready the console:
a. Set the 1/0 check-stop switch off.
b. Set the check-stop switch and disk-write switch
on.
c. Set the mode switch to rux.
d. Press CHECK RESET and START RESET.

3. Load the program:
a. 1M 1402 Card Read-Punch: Press roabp.
b. BM 1442 Card Reader: Press sTarT on the reader,
and PROGRAM LOAD on the console.

4. When the system attempts to read the last card:
a. 18M 1402 Card Read-Punch: Press START.
b. 1M 1442 Card Reader: Press sTarT on the card
reader.

To perform a stack run when the system resides on
magnetic tape, and the card-boot deck and the sysTEM
ascN card are not to be used.

1. Mount the system tape on unit 1.

2. Ready all the input/output devices to which the sys-
tem logical files and/or the devices to which the
Fortran numerical files are assigned. These are the
assumed devices of the System Control Program
and/or the devices defined by the asoN cards. The
assumed devices are: tape units 1, 3, 4, and 5 (Fog-
TRAN RUN) or tape units 1 and 3 (LOADER RUN) or
tape units 4, 5, and 6 (PropucTION RUN), and the
card reader, the card punch, and the printer.

3. Ready the console:
a. Set the I/O check-stop switch off.
b. Set the check-stop switch on.
c. Set the mode switch to run.
d. Press cHECK RESET and START RESET.
4. Press TAPE LOAD.

5. When the system attempts to read the last card,
PIess START.

To perform a stack run when the system resides on
magnetic tape, and the card boot and the sysTEM ascn
card are to be used:

1. Mount the system tape on the tape unit referred to
in the sysTeM ascN control card, and ready the tape
unit. (This card immediately follows the 1402 card-
boot deck.)

Ready all the input/output devices to which the sys-
tem logical files and/or the devices to which the
Fortran numerical files are assigned. These are the
assumed devices of the System Control Program
and/or the devices defined by the ascn cards. The
assumed devices are: tape units 1, 3, 4, and 5 (FOR-
TRAN RUN) or tape units 1 and 3 (LOADER RUN) or
tape units 4, 5, and 6 (PrRoDUCTION RUN), and the
card reader, the card punch, and the printer.

1o

3. Ready the console:
a. Set the I/0 check-stop switch off.
b. Set the check-stop switch on.
c. Set the mode switch to ruw.
d. Press CHECK RESET and START RESET.

4. Press LOAD.

5. When the system attempts to read the last card,
Press START.

Halts and Messages

The halts and messages shown in Figure 35 can appear
during a stack run. To display the halt numbers, press
the A-address register key. Messages are printed on the
MESSAGE file.

Conditions may arise that the system recognizes as
being instrumental in causing a failure. In these in-
stances, the system automatically calls in a storage-
and file-print program and continues by accepting a
new job.

I the system is disk resident, the user can call in the
storage- and file-print program by a manual branch to
address 900. If the system is tape resident, the user can
call in the storage- and file-print program by a manual
branch to address 540. In both cases, a new stack can
then be run.

woRk files are printed out successively beginning
with workl. If an end-of-file indicator (a tape mark for
tape files or a 1IEOFD for disk files) is not present in a
work file when the file-print program has control, the
user can get a printout of the next work file by a man-
ual branch to address 603 for disk-resident systems, or
472 for tape-resident systems.
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Halt Number
(A- Address MESSAGE and/or Meaning .Restart Procedure
Register
001 WRONG SYSTEM. 1. Nonprocess run- out the cards in the reader.
The message appears unconditionally on the printer.

2. Correct the SYSTEM ASGN card, or

3. Place the correct pack or tape on the unit indicated in
the SYSTEM ASGN card.

4. Restart the stack.

002 TEN RD TRIES PRESS STRT FOR 10 MORE. Press START for ten disk- read or tape - read retries.

The message appears unconditionally on the printer.
It indicates any disk error while attempting to read
the system file.
003 SYSTEM ASGN NOT SENSED. 1. Nonprocess run- out the cards in the reader.
The SYSTEM ASGN card did not immediately follow
the card boot. 2. Place the SYSTEM ASGN card and the remainder of
the stack in the read hopper.

3. If the reader is 1402, press START,

4. If the reader is 1442, press START on the reader and
START on the console.

004 Parity check, wrong- length record, or no-address~ | Press START for 10 disk- read or tape - read retries.

compare error sensed 10 successive times during a
disk or tape bootstrap operation.

005 End- of - file sensed in SYSTEM file during disk or Nonprocess run- out the cards in the reader and restart

tape bootstrap operation. the stack.

006 HALT card image. Hard halt.

Indicates the end of the stack.

007 Card - punch error. 1. 1402 card punch and 1444 card punch: nonprocess
run-out the cards in the punch. Discard the last
three cards (two nonprocessed cards and the card in
error) in the stacker. Press START.

2. 1442 card punch: nonprocess run- out the cards in the
punch. Discard the last two cards (the card in error
and a blank card). Press START on the punch and
START on the console.

008 Card - read error. 1. 1402 card reader: nonprocess run-out the cards in the
reader. Place the last three cards (fwo nonprocessed
cards and the card in error) in the hopper. Press START.

2. 1442 card reader: nonprocess run- out the cards in the
reader. Place the two nonprocessed cards in the hopper.
Press START on the reader and START on the console.

009 Printer error. 1. 1403 printer: press START.

2. 1443 printer: press START on the printer and START on
the console.

® Figure 35. Halts and Messages (Part 1)
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Halt Number
(A- Address MESSAGE and/or Meaning Restart Procedure
Register

010 Non - blank card at the punch station in the 1442 Nonprocess run-out the cards in the 1442. Place blank
card read- punch. cards before the nonprocessed cards. Press START on the

1442 and START on the console.

011 PAUSE card image. Press START.

012 Console - printer error. Press START for one retry of the read or write operation.

013 ** % ASGN card image. 1. 1402 card reader: the card in the stacker is the in-
The halt indicates that the ASGN card is incorrectly correct ASGN card. Correct the ASGN card. Non-
punched. process run- out the cards in the reader. Place the

corrected ASGN card and the two nonprocessed cards
in the hopper. Press START.

2. 1442 card reader: nonprocess run-out the cards in the
reader. The first nonprocessed card is the incorrect
ASGN card. Correct the ASGN card. Place the
corrected ASGN card and the second nonprocessed
card in the hopper. Press START on the reader and
START on the console.

3. |If the user wishes, he can ignore the two steps outlined
above, and press START. The system will then use the
effective device assignment for that particular file.

030 The object machine size has been assigned as 8K Change the object machine size declaration in the SYSTEM
in the SYSTEM ASGN card. ASGN card to 12K or 16K. Use Card Boot to restart.

031 In attempting to execute a COPY option during a Place library tape to be copied on tape unit assigned to
library run (tape system only), the new or revised WORKI file. Press START.
library tape was not found on WORK file.

032 In the tape system, when inserting a new subprogram
in the library file, a card was found which could
not be recognized.

CARD NOT RECOGNIZED - BYPASS- CONTINUE Nonprocess run- out cards in the reader. Remove cards
INSERTION. REMOVE NECESSARY CARDS FROM | as required. Press START.

READER. REPLACE REMAINING CHANGE CARDS

AND END CARD. PRESS START.

033 In the tape system, when performing an UPDAT job, | Nonprocess run-out the cards in the reader. Remove cards
the phase name specified in the UPDAT card was as required. Pressing START will cause a return of control
not found on the SYSTEM file. to the System Control Program.
phase name NOT FOUND

034 In the tape system, when replacing a subprogram in Nonprocess run-out the cards in the reader. Correct card
the library file, a card was found which could not and begin library run over from the beginning by pressing
be recognized. CARD NOT RECOGNIZED- START.

BYPASS - CONTINUE INSERTION.
® Figure 35. Halts and Messages (Part 2)
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Halt Number
(A~ Address MESSAGE and/or Meaning Restart Procedure
Register)
035 All work files must be assigned to either a 1301 Change assignments and restart the stack with the Card
or 1311. Boot.
040 The logical file has been assigned to an area that Hard halt. Change the assignment and restart the stack
overlaps a previously defined file label (1311 only). | with the Card Boot.
041 An end - of - file condition was encountered while Restart the stack with the Card Boot.
reading from the INPUT file.
042 An end - of - file condition was encountered while Restart the stack with the Card Boot.
writing on the LIST file.
043 An end - of - file condition was encountered while Restart the stack with the Card Boot.
writing on the LOADER file.
044 An end - of - file condition was encountered while Restart the stack with the Card Boot.
writing on the OUTPUT file.
045 An end- of - file condition was encountered while Restart the stack with the Card Boot.
writing on a work file.
046 An end - of - file condition was encountered while Restart the stack with the Card Boot.
reading the library file (Disk system only).
047 An end - of- file condition was encountered while Restart the stack with the Card Boot.
writing oh the file assigned for the name map.
048 An end- of - file condition was encountered while Restart the stack with the Card Boot.
writing on the file assigned for the Storage Print
option.
049 An end - of - file condition was encountered while Restart the stack with the Card Boot.
writing on the file assigned for the Absolute Deck
option.
050 When producing an absolute deck, the arithmetic Rebuild the Fortran library before processing the remainder
interpreter was not found in the library. of the stacked input.
062 INVALID CONTROL CARD ASSUMED END OF Upon pressing START, control will return to SYSTEM
LIBRARY RUN CORRECT AND RELOAD STACK CONTROL. The control file should be adjusted accord-
PRESS START, ingly.
Invalid control card appearing between LIBRARY
RUN and END card. An END card condition will
be simulated.
CARD NOT RECOGNIZED ASSUMED END OF Upon pressing START, control will return to SYSTEM
LIBRARY RUN CORRECT AND RELOAD STACK CONTROL. The control file should be adjusted accord-
PRESS START. ingly.
During an insertion procedure, an invalid card was
encountered before reading of the "." card. A
"." card will be generated, and an END card con-
dition will be submitted.

® Figure 35. Halts and Messages (Part 3)
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Halt Number
(A- Address MESSAGE and/or Meaning Restart Procedure
Register)
066 NOT INSERTED~ - TABLE Rebuild library before making any further library runs on
AREA EXHAUSTED this system.
USE BUILD OPTION TO INCREASE NO. OF
SECTORS
This message will be printed when performing an
INSER option and the library name table area has
been exhausted.
NOT INSERTED- - LIBRARY Rebuild library before making any further library runs on
AREA EXHAUSTED this system.
This message will be printed when performing an
INSER option and the library file has been
exhausted.
088 SYSTEM AREA MUST BE OPTIMIZED BEFORE PHASE | Press START to cause the system area to be scanned for all
name CAN BE INSERTED. unused sectors.,
PRESS START TO OPTIMIZE. (Disk users only)
In attempting to add a phase to the system, the phase
has not been inserted due to a lack of space in the
system area.
099 NO ROOM IN SYSTEM AREA FOR PHASE name - Hard halt.
number
MORE SECTORS REQUIRED. (Disk users only)
After compression of the system area, there is still
not enough space for a phase insertion.
168 Phase not found in phase table while in supervisory A part of the system must be rebuilt. Use the parts of the
call for phase (disk~ resident systems only). system deck labeled CARD BUILD, SYSTEM CONTROL,
and FORTRAN COMPILER- LOADER~- LIBRARIAN. Follow
the procedures as described in Building a Fortran System.
371 Tape transmission error. Press START for 10 tape - read or disk- write retries.
500 Disk not ready. Ready the disk unit and press START.
629 Parity check, wrong - length record, or no-address- | Press START for 10 disk- read or disk- write retries.
compare error sensed 10 successive times during a
disk- read or write operation.
900 An END statement has been encountered during Press START for printout of storage. Otherwise use Card
execution of user's program. Boot to restart.
998 Tape subroutine for disk. Thirty attempts have been | Press START for another retry.
made to write a tape record.
999 Tape subroutine for disk. Ten attempts have been Press START for another retry.
made to read a tape record.

® Figure 35. Halts and Messages (Part 4)
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Halt Number
(A - Address
Register

MESSAGE and/or Meaning

Restart Procedure

NOTE card image .

* ** card image.

All cards not recognized by the System Control
Program are flagged (***), written on the MESSAGE
file, and bypassed by the system.

Card image
INVALID UPDAT TYPE
Update card with invalid update mode designated.

If a message is printed and no halt occurs, the next control
card is processed.

END CARD OMITTED

ASSUMED END OF LIBRARY RUN

The last card has been detected in the reader either
during an insertion procedure or when attempting to
read a control card.

If this message is received, the library should be carefully
examined. If the error occurred during an insertion pro-
cedure, the library should be rebuilt.

END OF LIBRARY RUN

LIBRARY ASSIGNED TO
REMAINING SECTORS TO

Printed af the completion of a library job.

Control is returned to SYSTEM CONTROL.

NOT FOUND IN LIBRARY
Printed when performing a DELET or LIST option and
the program was not found in the library.

The next library control card is read.

EXISTING LIBRARY DELETED
This message will be printed when rebuilding the
library file.

A new library file will be defined and built.

NO LIBRARY FOUND ON DISK

This message will be printed when performing a
LIST or DELET option and the library file has not
been built.

The next library control card is read.

PHASE XXX ALREADY ON SYSTEM, WILL DROP
THIS SET OF CARDS

PHASE XXX NOT FOUND

HEADER CARD ERROR
All header cards for disk must have 24232 in columns
1 through 5.

All header cards for tape must have 24235 in columns
1 through 5.

Card image

PHASE AREA EXCEEDED

**%**PROCESSOR UNKNOWN=****

LST STARTS 1311
{&UPT} FILE {ENDS } ON {]30]} UNIT n AT

ADDRESS nnnnnn

If a message is printed and no halt occurs, the next control
card is processed.

® Figure 35. Halts and Messages (Part 5)
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Halt Number
(A- Address MESSAGE and/or Meaning Restart Procedure
Register)
ROUTINE IN LIBRARY - DELETED AND INSERTED
A program will be inserted which previously existed
in the library file.
HEADER CARD MISSING - - BYPASS ROUTINE All cards on the input file will be printed until the next
The first card read after the INSER card did not library control card is read.
contain an "H" in column 72.
ASSUMED BUILD OPTION
This message will be printed when performing an
INSER option and a library file has not been pre-
viously defined.
Halt Number
(I- Address MESSAGE and/or Meaning Restart Procedure
Register
1042 Tape system only. An end- of- file condition was Restart the stack with the Card Boot.
encountered while writing on a work file.
1124 Disk system only. An end~ of- file condition was Restart the stack with the Card Boot.
encountered while writing on a work file.
2728 ERROR See Figure 13.

® Figure 35. Halts and Messages (Part 6)

Building and Updating a
Fortran System

Tape Residence System, Deck Description
And Preparation

The tape supplied to the 1401 or 1460 user who wants
a tape resident system contains a Fortran sample pro-
gram, the card boot (used to start system operations),
the Fortran system, a relocatable loader, and the For-
tran Library. This tape is in card image form. These
cards must first be punched from the tape, then used
to create the tape resident system.

The card deck which can be used to start system
operations consists of 13 cards, and is called the card
boot. The first 6 cards are the 1402 load cards. They
are numbered consecutively 1 through 6 in column 80,
and identified by a 0-4-8 punch (% symbol) in column
79. The remainder of the cards are numbered con-
secutively 000 through 007 in columns 73-75, and iden-
tified by the code 51T02 punched in columns 76-80.

Building a Fortran Tape Resident System

The tape supplied to the 1401 or 1460 user is in card
image form. Cards must first be punched from the
tape, then used to build a tape resident system.

Punch the cards from the tape in the following
manner:

1. Ready the card image tape on tape unit 1.

2. Ready the card punch.

3. Set the I/0 Check Stop switch off.

4. Press CHECK RESET, START RESET, then TAPE LOAD.

A halt will occur and the following message will be
printed on the printer.

A HALT WILL OCCUR AT EACH DECK SEGMENT.
MARK DECK AS PUNCHED, PRESS START TO CONTINUE.

The following B-register halts are applicable:

Halt Number

(B-register)  Meaning
120 Printer error
121 Initial halt
122 Tape READ ERROR
123 Halt after each deck segment has been

punched

999 End of Job halt

Four separate decks of cards will be punched. The
first deck of cards is the Fortran sample program. The
second deck of cards is the card boot. The third deck
of cards contains the System Control program, the
Fortran compiler and the Fortran relocatable loader.
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The last deck of cards punched is the Fortran library
of subroutines. The Fortran library is separated from
the remainder of the Fortran system deck to enable
the user to insert a Library ascen card if he wishes the
library to be placed on a tape separate from the system
tape.

Build the Fortran tape resident system as follows:

1. Ready the tape that will become the System Tape
on tape unit 4.

2. Ready a work tape on tape unit 1.

3. Place the deck marked System Control, Fortran
compiler, Relocatable loader followed by the deck
marked Fortran library in the card dreader.

4. Set the 1/O check stop switch off.

5. Press START RESET and CHECK RESET.

6. Press Loap on the Card Read Punch. A short pro-
gram is written on tape unit 1, a message EOJ is
printed and the system halts.

7. Press START RESET, TAPE LOAD, and sTART. The For-
tran system will now be written on tape unit 4. A
message PAUSE™****CHANGE TAPE UNITS*****  jg
printed.

8. Change tape unit 1 to 0; then change tape unit 4
to 1.

9. Press START RESET, TAPE LOAD, and sTART. The tape
is read until the library portion is found, then the
remaining cards are loaded on tape unit 1.

10. Press starT to read last card. A message, PAUSE
SYSTEM TAPE COMPLETED, is printed. File protect
the tape on tape unit 1 and create a copy to be
used for ForTRAN compilations. (Refer to Dupli-
cating the System Tape.)

11. A halt with A-address register 519 during the
building indicates a tape error. Press starr for
ten retries.

Disk Resident System, Deck Description
And Preparation

The card deck supplied to the user who wants a disk
resident system contains six sections as shown in Fig-
ure 36. One section, marking program, is used to sepa-
rate the sections for ease in labeling the various com-
ponents of the complete deck. Three sections, write
file-protected addresses, system control card build, and
Fortran update are used to build the system. A fifth
section, the card boot, is used to operate the system. A
sixth section, sample program, is used to test the sys-
tem built by the user. The individual sections are sepa-
rated by the marking-program control cards. In the
instances where more than one set of cards comprises
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a section, a marking-program control card separates
the sets.

To facilitate building and maintenance operations,
mark the sections as indicated by the marking-program
messages.

All cards in the system deck, except the four 1402
load-card sets and the four 1442 load-card sets, contain
a sequence number in columns 73-75. The cards are
numbered consecutively, beginning with 001. The first
1,000 cards have no zone punches above the sequence
numbers. The second 1,000 have a 12-punch in column
75. The third 1,000 have a 12-punch in column 74. The
fourth 1,000 have a 12-punch in column 73. The re-
maining cards have an 11-punch in column 75.

All load cards contain a sequence number in column
80. The 1402 load cards are numbered consecutively
from 1 through 6 in column 80 and are identified by a
0-4-8 punch (% symbol) in column 79. The 1442 load
cards are numbered consecutively from 1 through 7 in
column 80 and are identified by a 3-8 punch (# sym-
bol) in column 79.

If it should be necessary to resequence the system
deck, the user should sort the cards in the following
manner:

1. Sort on column 79 (0-4-8 punch) to select the 1402
load cards.

bo

. Sort the 1402 load cards on column 80 to sequence
the cards.

3. Assemble the four sets of 1402 load cards.

4. Sort on column 79 (3-8 punch) to select the 1442
load cards.

5. Sort the 1442 load cards on column 80 to sequence
the cards.

. Assemble the four sets of 1442 load cards.

. Sort the remaining cards into four groups corre-
sponding to:

N ®

a. No zone punch in any of the columns 73-75.

b. 12-punch in column 75.

c. 12-punch in column 74.

d. 12-punch in column 73.

e. 11-punch in column 75.

Sort each of these groups on columns 75, 74, and 73.

8. An appropriate set of load cards makes up the first
six cards (1402) or seven cards (1442) of the marking
programs, file-protect programs, card-build pro-
grams, and card boots. Insert a 1402 or 1442 load
card set preceding each of these programs accord-
ing to the system (1401/1460 or 1440).
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Marking Program

The marking-program deck is made up of two sets. The
set for the 1442 consists of 13 cards and, except for the
load cards, has identification code 50ZY1 punched in
columns 76-80. The set for the 1402 consists of 11 cards
and, except for the load cards, has the identification
code 50ZZ1 punched in columns 76-80. A blank card
follows each set.

The marking program separates the various sections
and sets that make up the system deck. When a control
card is sensed, a halt occurs and a message is printed.

If the reader is 1442, the initial message is:

HALT AT EACH DECK SEGMENT. DISCARD
FIRST CARD, MARK DECK AS PRINTED,
PRESS START TO CONTINUE.

If the reader is 1402, the initial message is:

HALT AT EACH DECK SEGMENT. MARK
DECK AS PRINTED, PRESS START TO CON-
TINUE.

Subsequent messages contain the name of the sec-
tion to be marked.

To use the decks:

1. Set sense switch A on. Set all other sense switches
off.

2. Set the I/0 check stop switch off.
3. Press CHECK RESET and START RESET.

4. Select the marking-program deck that is appropriate
for the system and remove the other deck.

5. Remove the blank card following the marking-pro-
gram and place the program in the card reader, fol-
lowed by the remainder of the Fortran system deck.

6. Load the program.
a. 18M 1402 Card Read-Punch: Press LOAD.
b. 1BM 1442 Card Reader: Press sTaRT on the reader,
and PROGRAM LOAD on the console.

7. Halt 003 procedure.

a, 1BM 1402 Card Read-Punch: Press start. The
marking program is in the NR stacker.

b. 1M 1442 Card Reader: Remove the marking pro-
gram from stacker 1 and press sTART on the con-
sole.

8. Halt 001 procedure.

a. BM 1402 Card Read-Punch: Remove the cards
from stacker 1 and press start. Mark the deck
section as indicated in the message. The marking-
program control card is in the NR stacker.

b. 1BM 1442 Card Reader: Remove the cards from
stacker 1 and press sTarT on the console. Discard
the first card (marking-program control card) and
mark the section as indicated in the message.
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Note: The marking-program control cards are identified
by # # ## # in columns 1-5. These cards are only for the
use of the marking program and should be discarded after
the deck is marked.

9. When the system attempts to read the last card.
a. 1BM 1402 Card Read-Punch: Press sTART.
b. 18Mm 1442 Card Reader: Press sTART on the reader.

The last card is a marking-program control card

and should be discarded.

The following halts can occur when using the mark-
ing program. To display the halt number, press the
A-address register key.

Halt Number
(A-Address Register)

001 The deck section in stacker 1
should be marked.

002 End of job.

003 The initial
printed.

Meaning

message has been

008 Card-read error. To retry the op-
eration:
For the 1402: Nonprocess run-out
the cards. Remove the last three
cards in the stacker and place them
in the hopper. Press START.

For the 1442: Nonprocess run-
out the cards. Place the two non-
processed cards in the read hop-
per. Press sTART on the reader and
START on the console.

009 Printer error. To retry the opera-
tion,
a. 18M 1403 Printer: Press START.
b. 18M 1443 Printer: Press START
on the printer and sTART on the
console.

Write File-Protected Addresses

The write file-protected addresses section is punched
in the Autocoder condensed-loader format. The deck
consists of approximately 120 cards.

The set of cards for the 1442 has, except for the load
cards, the identification code 50FS1 punched in col-
umns 76-80. The set of cards for the 1402 has, except
for the load cards, the identification code 50FP1
punched in columns 76-80.

This section writes disk addresses whose values are
equal to the normal addresses plus 260,000. It is by use
of these false addresses that the file-protected area is
created.

System Control Card Build

This section contains control cards and cards punched
in the Autocoder condensed-loader format. It includes
both the 1402 and the 1442 card-build programs and



the System Control Program. All necessary control
cards are incorporated within the section, which con-
sists of approximately 1000 cards.

The card-build set for the 1442 has, except for the
load cards, the identification code 50X41 punched in
columns 76-80. The card-build set for the 1402 has, ex-
cept for the load cards, the identification code 50X01
punched in columns 76-80.

The System Control Program section is identified by
the code 50Sx1 punched in columns 76-80, where x is
alphameric. The section loads the System Control Pro-
gram in disk storage.

Card Boot

The 1402 card-boot set, consisting of 17 cards, and the
1442 card-boot set, consisting of 19 cards, are punched
in the Autocoder condensed-loader format. The 1442
card-boot set has, except for the load cards, the identi-
fication code 50SZ1 punched in columns 76-80. The
1402 card-boot set has, except for the load cards, the
identification code 50PZ1 punched in columns 76-80.

Because the card boot is required for each stack of
jobs to be performed by the system, the card boot must
be removed and saved for future system operations.

Fortran Update

The Foriran-update section is made up of the Fortran
compiler-loader-librarian set and the Fortran standard
subprograms set.

The Fortran compiler-loader-librarian set is punched
in the Autocoder condensed-loader format, Fortran re-
locatable format, and the urpAT control card format.
The set consists of approximately 3,000 cards and con-
tains the phases of the Fortran compiler, the Fortran
loader, and the library-build routine for the Fortran
standard subprograms. The uppaT cards are identified
by the code UPFIV punched in columns 76-80. The
Fortran compiler, loader, and librarian phases are iden-
tified by the code nnFIV punched in columns 76-80,
where n is numeric.

The function of the deck is to load the Fortran proc-
essor phases on the disk unit, thus permitting a ¥or-
TRAN RUN Or LOADER RUN, and to load librarian phases
that control the building and maintaining of the For-
tran library of standard and user-supplied subpro-
grams.

The Fortran standard subprograms set is punched
in the Fortran relocatable card format and the library
control card format, and contains approximately 1,000
cards. The set has the identification code SSFIV

punched in columns 76-80. This set places the Fortran
standard subprograms on the riBrary file. Fortran
requires that these subprograms be present during a
LOADER RUN.

The last two cards of the set are a NoTE card and
a HALT card which will cause the following comments
to be printed on the Messace file:

NOTE SYSTEM BUILD COMPLETE
HALT PREPARE SAMPLE PROGRAM
TO TEST SYSTEM

Fortran Sample Program

The Fortran Sample Program consists of approximately
150 cards. The sample program for the 1442 has the
identification code S2FIV punched in columns 76-80.
The sample program for the 1402 has the identification
code SI1FIV punched in columns 76-80. This source
deck, written in the Fortran language, is used to test
the effectiveness of the system built by the user.

Building A Fortran Disk Resident System

After all sets of cards have been labeled and those sets
of cards not applicable to the user’s system have been
removed, the user is ready to use the prepared system
deck to build the Fortran system.

Figure 37 is a block diagram showing the building
of a disk-resident system.

The system unit must be prepared for writing the
complete system from cards. The user must clear disk
unit 0 in the move mode from 000000 to 000199, in the
load mode from 000200 to 000259, in the move mode
from 000260 to 000299, in the load mode from 000300
to 007199, and in the move mode from 007200 to
019979. The Clear Disk Storage Utility program ap-
plicable to the user’s system can be used for this opera-
tion. As header labels are to be deleted, the write-
address mode switch will initially be set off.

Figure 38 shows the disk storage allocation on the
system unit.

The control cards for the utility program must be
punched in the following manner.

For 1311,

Columns Contents

1-15 MO00000000019900
21-35 1.00020000025900
41-55 M00026000029900
Columns Contents

1-15 L.00030000719900
21-35 M00720001997900
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Clear Disk

Designate
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Protected
Address

1311 1301
Write
File-Protected
Addresses
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System Control
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Prepare

Fortran Update

and

Fortran Subprogram

Update
System

Run
Sample
Program

Figure 37. Building a Fortran System
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For 1301,

Columns Contents

1-15 M000000000199-+
21-35 1000200000259+
41-55 M000260000299-+-
Columns Contents

1-15 L000300007199
21-35 MO007200019979

The time required to clear the disk unit in the speci-
fied modes is approximately five minutes.

Write File-Protected Addresses

The last card in the section labeled WRITE FILE PROTECT
is a control card that is partially prepunched. It is by
the use of this control card that the limits of the file-
protected area reserved for the system file in the disk-
storage unit are supplied. The user must indicate in
the control card whether the system is to reside on a
1301 or 1311 disk unit. For both the 1301 and 1311, the
system must be built on unit 0. In the case of the 1311,
the system pack can be used on any drive once the
system has been built. The control card is punched as
follows:

Columns  Contents

1-15 FILE-PROTECT ON (prepunched)
17-20 1301 or 1311
22 0 (prepunched)
24-42 FROM NORMAL ADDRESS (prepunched)
44-49 002500 (prepunched)
51-52 TO (prepunched)
54-59 007200 (prepunched)

After columns 17-20 have been punched by the user,
the card must be replaced as the last card of the
section.

To use the section when the system is to reside on
1311:
Ready the pack on disk drive 0.
Set the write-address mode switch on.
Set the write-disk switch on.
Set the I/0 check stop switch on.
Press cueck RESET and START RESET.
Place the write file-protected addresses section in
the card reader.

7. Load the program.
a. 18M 1402 Card Read-Punch: Press LOAD.
b. 18M 1442 Card Reader: Press sTART on the reader,
and PROGRAM LOAD on the console.
8. When the system attempts to read the last card,
a. 1M 1402 Card Read-Punch: Press START.
b. M 1442 Card Reader: Press sTarT on the reader.
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File Mode | File- Protected Sector Range
SYSTEM File
Not used Move No 000000- 000199
Load No 000200- 000259
Move No 000260- 000299
Load No 000300~ 002499
System Control Program Load Yes 002500~ 002904
Fortran Processor Program Load Yes 002905 - 002979
Not used Load Yes 002980- 002999
System Control Program Load Yes 003000~ 003175
Fortran Processor Program
Area for User's Fortran Object Program Librc:ry} Load Yes 003176 - 007199
WORK Files Move No 007200- 010399
LOADER File Move No 010400~ 011999
LIBRARY File Move No 012000- 013899
® Figure 38. Disk Storage Allocation
9. At the end of the job, set the write-address mode  Halt Number
switch off. (A-Address Register) Meaning

Ut i W D

. Load the program.

To use the deck when the system is to reside on 1301:

. Set the write-address mode switch on.
. Set the write-disk switch on.

. Set the 1/0 check stop switch on.

. Press cHECK RESET and START RESET.

. Place the write file-protected addresses section in
the card reader.

a. 1BM 1402 Card Read-Punch: Press LoaDp.
b. 1BM 1442 Card Reader: Press sTART on the reader,
and PROGRAM LOAD on the console.

. When the system attempts to read the last card,

a. 18M 1402 Card Read-Punch: Press START.
b. 1BM 1442 Card Reader: Press sTART on the reader.

switch off.

. At the end of the job, set the write-address mode

The time required to perform this job is approxi-

mately 1 minute. The following halts can occur when
writing file-protected addresses.

Halt Number

(A-Address Register)

020

Meaning

Last card condition was sensed be-
fore the control card. The control
card containing the initial and ter-
minal addresses of the area to be
file-protected must be the last card
of the deck. When the system is re-
started by pressing sTART, a read
operation is performed.

021

024

025

026

027

An invalid disk type is specified in
the control card. 1301 or 1311 are
the only valid entries for columns
17-20 of the control card. When
the system is restarted by pressing
START, a read operation is per-
formed.

An invalid disk unit is specified in
the control card. The only valid
entry for column 22 of the control
card is 0. When the system is re-
started by pressing sTART, a read
operation is performed.

An invalid start address (columns
44-49) is specified in the control
card. The start address must be
002500. When the system is re-
started by pressing sTART, a read
operation is performed.

An invalid end address (columns
54-59) is specified in the control
card. The end address must be
007200. When the system is re-
started by pressing sTART, a read
operation is performed.

Disk unit 0 is not ready. When the
system is restarted by pressing
sTART, the disk I/O operation is
retried.

The area specified in the control
card is already file-protected (all
or in part). If the system is re-
started by pressing START, the en-
tire specified area will be file-pro-
tected and cleared.

The area specified in the control
card has neither the “normal” disk
addresses (000000-?) nor file-pro-
tected addresses. This is a hard
halt.
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Halt Number
(A-Address Register)  Meaning

028 Parity check or wrong-length rec-
ord error occurred on the disk unit
while writing addresses. When the
system is restarted by pressing
sTaRT, the disk I/O operation is
retried.

029 Parity check or wrong-length rec-
ord error occurred on the disk unit
while determining the existing ad-
dressing scheme. This is a hard
halt.

030 End of the job.

System Control Card Build

The last card in the section labeled carp BuILD is a con-
trol card that is partially prepunched. It is by the use
of this control card that disk residence is determined.

The user must indicate in the control card whether
the system is to reside on a 1301 or 1311 disk unit. The
assumed disk unit number is 0.

The control card is punched as follows:

Columns Contents

6-11 sYsTEM (prepunched)
16-20 BUILD (prepunched)
21-24 1301 or 1311

After columns 21-24 have been punched by the user,
the card must be replaced as the last card of the caro
BuiLD deck.

The system-control card build consists of the card
sections labeled carp BuiLD and SYSTEM CONTROL.

To use the system-control card build when the sys-
tem is to reside on 1311:
Ready the pack on disk drive 0.
Set the write-address mode switch off.
. Set the write-disk switch on.
. Set the 1I/0 check stop switch off.

Press cHECK RESET and START RESET.

A T o S

Place the system-control card build section in the
card reader.
7. Load the program.,
a. 1BM 1402 Card Read-Punch: Press 1.0abp.
b. 1BM 1442 Card Reader: Press sTART on the reader,
and PROGRAM L0AD on the console.
8. When the system attempts to read the last card,
a. 1M 1402 Card Read-Punch: Press START.
b. 1M 1442 Card Reader: Press sTarT on the reader.
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To use the system-control card build when the system
is to reside on 1301:

. Set the write-disk switch on.
. Set write-address mode switch off.
. Set the 1/0 check stop switch off.

. Press cHECK RESET and START RESET.

Ot =~ W O =~

. Place the system-control card build section in the
card reader.

6. Load the program.
a. 18M 1402 Card Read-Punch: Press LoAD.
b. 1BM 1442 Card Reader: Press sTaRrT on the reader,
and PROGRAM LOAD on the console.
7. When the system attempts to read the last card,
a. 18M 1402 Card Read-Punch: Press sTART.
b. 1M 1442 Card Reader: Press sTarT on the reader.

The time required to perform this job is approximately
5 minutes. The following halts can occur while using
the system-control card build deck.

Halt Number
(A-Address Register)

008 Card-read error: To retry the op-
eration:
For the 1402: Nonprocess run-out
the cards. Remove the last three
cards in the stacker and place them
in the hopper. Press sTART.

M eaning

For the 1442: Nonprocess run-out
the cards. Place the two nonproc-
essed cards in the read hopper.
Press sTarRT on the reader and
START on the console.

050 The sysTEM BuULD control card is
missing from the deck or the user
entry is incorrectly punched.

051 End of job.

549 Disk unit 0 is not ready. When the
system is restarted by pressing
sTART, the disk I/O operation is
retried.

554 A disk-write error occurred ten
times. When the system is restarted
by pressing starT, the disk I/O
operation is retried.

Fortran Update

To build the Fortran processor, the Fortran update
section, made up of the sets of cards labeled FORTRAN
COMPILER-LOADER-LIBRARIAN and FORTRAN STANDARD
SUBPROGRAMS are used. Input for this building process
is as follows:

1. 1M 1402 or 1442 card boot, followed by the



o

sysTEM aseN card, which must be punched by the
user, followed by the

3. Fortran update section, followed by the

4. aaLT card, which is the last card of the sTANDARD
SUBPROGRAMS.

To build the system when it is to reside on 1311:

1. Ready the pack on disk drive 0.

2. Set the I/0 check-stop switch off.

Set the check-stop switch and disk-write switch on.
. Set the mode switch to run.

Press CHECK RESET and START RESET.

o ol w

Load the program.

a. 1M 1402 Card Read-Punch: Press Loap.

b. 1BMm 1442 Card Reader: Press sTtarT on the reader,
and PROGRAM LOAD on the console.

7. When the system attempts to read the last card,

a, 1M 1402 Card Read-Punch: Press sTART.

b. 1BM 1442 Card Reader: Press sTART on the reader.

To build the system when it is to reside on 1301:

1. Set the I/0O check-stop switch off.

2. Set the check-stop switch and disk-write switch on.
3. Set the mode switch to RUN.

{ UPDAT INSERT

4. Press CHECK RESET and START RESET.
5. Load the program.
a. 1BM 1402 Card Read-Punch: Press LoAD.

b. 1BM 1442 Card Reader: Press start on the reader,
and PROGRAM LOAD on the console.

6. When the system attempts to read the last card,
a. 18M 1402 Card Read-Punch: Press START.
b. 1Bn 1442 Card Reader: Press sTART on the reader.

The time required to perform this job is approximately
20 to 30 minutes. The halts that can occur when using
the Fortran update deck are shown in Figure 35.

Fortran Sample Program

The Fortran Sample Program is used to test the effec-
tiveness of the system built by the user. A listing of the
Sample Program is shown in Appendix IV. To prepare
and run the Sample Program, see Preparing a Stack
and Running a Stack. Figure 39 shows the input cards
required to test the system by using the Sample Pro-
gram.

The Sample Program consists of five separate jobs.
The first job is a FORTRAN RUN. As a result of this job,
a source program listing, a name dictionary, and a se-
quence number dictionary will be printed on the vLisT
file. Further, the object program in the relocatable for-
mat will be present on the r.oaper file.

/ HALT

¢ UPDAT DELETE

PAUSE

("$SEXECUTION

(” $STORAGE PRINT
(" LOADER RUN
END

Sample Program

Fortran Source Statements
{ FORTRAN RUN
SYSTEM ASGN

{ 1402
1442

} Card Boot

=———Supplied by the User

Figure 39. Fortran Sample Program

Supplied in Fortran Program Deck
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The second job is a LOADER RUN. As a result of this
job, a storage print and a name map will be printed on
the rist file. Further, at the completion of processing,
the object program will be executed. All necessary
data cards are included.

Following the completion of execution, a temporary
halt will occur, and the message

PAUSE PRESS START TO UPDATE SYSTEM
WITH PHASE i

will be printed on the mEssace file. When starT is
pressed, the third job will be performed.

The third job is a user-update job. The punched-
card object program (phase) in the absolute format is
placed on the system file. This punched-card deck is
identical to the punched-card deck that would have
been produced if a loader-output-option control card
($aBsoLuTE DECK) had preceded the roApER RUN that
was previously performed.

The fcurth job is a PRODUCTION RUN. As a result of
this job, the phase stored on the systeMm file is executed.
The data cards supplied are identical to the data cards
used in the LOADER RUN job.

Following the completion of execution, a temporary
halt will occur, and the message

PAUSE PRESS START TO DELETE SAMPLE PROGRAM
FROM SYSTEM

will be printed on the mEessace file. When srarT is
pressed, the fifth job will be performed.

The fifth job is a user-update. As a result of this
job, the sample program (phase) is deleted from the
systeM file.
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Updating a Fortran System

System updating is accomplished by the use of pre-
punched card decks supplied by M. All necessary
control cards and data cards are included in the deck.

An update job is performed as described in Prepar-
ing a Stack and Running a Stack.

Duplicating the System Tape

To make a copy of the system file when it resiles on
a tape unit, use the copry option of the System Control
Program. The content of the systeMm file, including the
LIBRARY file if it resides on the same unit, is read into
WORKL.

The required control cards for duplicating the sys-
tem tape are:

1. The workl file must be assigned if it differs from
the assumed assignment (tape unrr 4) of the System
Control Program. Punch the workl aseN card in
the following manner.

Columns Contents
6-10 WORK 1

16-19 ASGN

21-31 TAPE UNIT 7

The n represents the number of the tape unit, and
can be 1, 2, 3, 4, 5, or 6.

2. The required copy control card is punched in the
following manner.

Columns Contents
16-19 COPY

For a system-tape copy job, the asen card (if required)
precedes the copy card.



This section contains a summary of the processor jobs
and a summary of the formats of all control cards that
are recognized by the System Control Program. Also
included are the compiler option control cards and
output option control cards.

Each control card recognized by the System Control
Program is punched in the Autocoder format, i.e., the
label field is in columns 6-15, the operation field is in
columns 16-20, and the operand field is in columns
21-72. The user is again reminded that blanks must ap-
pear in columns 21-72 where indicated in the indi-
vidual formats. Further, entries in the label, operation,
and operand fields must be left-justified in the respec-
tive fields.

Each entry in compiler option control cards and out-
put option control cards begins in column 1. Blanks
must appear where indicated in the individual formats.

Figure 40 shows a summary of a normal FoRTRAN
RUN job.

Appendix |

Figure 41 shows a summary of a normal LOADER RUN

job.

Figure 42 shows a summary of a normal user-update

job.

Figure 43 shows a summary of a normal propucTION
RUN job.

Figure 44, shows the formats of aseN cards and the
assumed assignments for the logical files. Figure 45
shows the valid device entries for the asen cards.

Figure 46 shows the formats of the remaining con-
trol cards recognized by the System Control Program.

Figure 47 shows the formats of the compiler option
control cards, the compiler output option control cards,
and the loader output option control cards.

Note: Update cards supplied by 1M are prepunched, and
are included in card decks used for updating the user’s system.

Input

Source program statements on the INPUT file

Output

1. Messages to the machine operator on the MESSAGE file.

2. Source - statement diagnostics on the LIST file.

3. Source program listing on the LIST file.

4. Noame dictionary on the LIST file.

5. Sequence number dictionary on the LIST file.

6. Object program in the relocatable format on the LOADER file.

Optional Output

Object program in the relocatable format on the OUTPUT file. To get this option, use an
OUTPUT ASGN card.

Required User
Assignments

None

Required System
Control Program
Control Card

FORTRAN RUN

Compiler Option
Control Cards

$INTEGER SIZE = nn
$REAL SIZE =nn

$OBJECT MACHINE SIZE = nnnnn
$NO MULTIPLY DIVIDE  —
$PHASE NAME = name

Compiler Output
Option Control
Cards

$NO LIST

$NO NAME DICTIONARY

$NO SEQUENCE NUMBER DICTIONARY
$NO DICTIONARY

Figure 40. Summary of a Normal FORTRAN RUN Job
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Input

Object program in the relocatable format on the LOADER file

Output

1. Messages to the machine operator on the MESSAGE file.
2. Loader diagnostic messages on the LIST file.
3. Name map on the LIST file.

Optional Output

1. Storage print on the LIST file.

2. Punched-card object program in the absolute format on the OUTPUT file.

Required User None
Assignments

Required System LOADER RUN
Control Program

Control Card

Required Loader $EXECUTION

Control Card

$NO EXECUTION

Loader Output
Option Control
Cards

$ABSOLUTE DECK [ three-character file name]
$STORAGE PRINT [fhree-characi‘er file name:l
$NO NAME MAP

Figure 41.

Summary of a Normal LoADER rRUN Job

Input

Punched-card object program in the absolute format on the CONTROL file, or object program

in the absolute format on the SYSTEM file.

System Control
Program Control
Card

[user-comments | UPDAT three-character phase name, INSERT

or
[user commenfs_—_l UPDAT three-character phase name, DELETE

Note: When the UPDAT INSERT card is used in a tape system, three-character phase name
is the name of the phase after which the new phase is to be added.

Figure 42.

Summary of a Normal User-Update Job

Input

Object program in the absolute format on the SYSTEM file

Required User
Assignments

The unit(s) referenced by the object program

Required System
Control Program
Control Card

PRODUCTION RUN three=character phase name

Figure 43. Summary of a Normal propuctioN rRUN Job
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ASGN Card Formats Assumed Assignment Remarks
Label Field | Operation Operand Field (Columns 21-72) Compilation Execution
(Columns Field (FORTRAN RUN) (LOADER RUN or PRODUCTION RUN)
6-15) (Columns
16-20)
1311 UNIT n 1311 unit: user-assigned 1311 unit: user-assigned If the system residence is 1311 or 1301,
SYSTEM ASGN 1301 UNITD 1301 unit: must be assigned to UNIT O 1301 unit: must be assigned to UNIT 0 the SYSTEM ASGN card is the only re~
TAPE UNIT n Tape unit: user-assigned Tape unit: user-assigned quired ASGN card. It must follow the
- Card Boot in a stack of jobs. Any
other SYSTEM ASGN cards in the
stack are flagged and bypassed . If
the user desires that the Foriran system
use less than the number of core
storage positions available in the pro-
cessor machine, punch a comma in
column 32,and 12K or 16K beginning
in column 34. If the system residence
is tape and the tape unit is 1, neither
the Card Boot nor the SYSTEM ASGN
card is required. {Pressing the TAPE
LOAD key achieves the same purpose as
the Card Boot and the SYSTEM ASGN
card.) If the unit is 2, 3, 4, 5, or 6,
both the Card Boot and the SYSTEM
ASGN card are required fo start
systems operations.
CONTROL - | ASGN {READER n } READER 1 READER 1 If the CONTROL file and the INPUT
CONSOLE PRINTER file are assigned to the card reader,
the assignment must be to the same
card reader.
PRINTER n When the MESSAGE file is assigned to
MESSAGE ASGN CONSOLE PRI NTER} PRINTER 2 PRINTER 2 the CONSOLE PRINTER, carriage
control characters used with the 1403 or
1443 printer may oppear in the message .
If the MESSAGE file and the LIST file
are assigned to the printer, the assign-
ment must be to the same printer. The
MESSAGE file is equivalent to Fortran
file 0.
( PRINTER n PRINTER 2 PRINTER 2 If the LIST file and the MESSAGE file
s 131T UNIT n, START nonnnn, END nnnnnn { are assigned to the printer, the assign-
List ASGN 1301 UNIT n, START nnnnnn, END nnnnnn ment must be to the same printer. The
? TAPE UNIT s LIST file is equivalent fo Fortcan
| OMIT fite 3.
\ READER n ( Iff|'He INPUT file c:m'f1 the CONTEOL
1311 UNIT n, START nonnnn, END nonnnn || ile are assigned to the reader, the
INPUT ASGN | 1301 UNIT 2, START anarmn, END anronn | READER T READRR 1 asignment mus be fo th some recder.
TAPE UNIT n e ile is equivalent to
. z Fortran file 1.
PUNCH n
1311 UNIT n, START nnnnnn, END nnnnnn PUNCH 4 (1401 and 1460 systems) The QUTPUT file is equivalent to
OuTPUT ASGN 1301 UNIT n, START nnnnnn, END nnnnnn oMIT PUNCH 1 (1440 systems) Fortran file 2.
TAPE UNIT
OMIT -
1311 UNIT n, START nnnnnn, END nnnnnn }{ 1311 UNIT 0, START 012000, END 013900 |1311 UNIT 0, START 012000, END 013900 | 1311 is assumed if the SYSTEM file
LIBRARY ASGN 1301 UNIT n, START nnnnnn, END nnnnnn | 1301 UNIT 0, START 012000, END 013900 |1301 UNIT 0, START 012000, END 013900 | is assigned to 1311. 1301 is assumed
TAPE UNITn TAPE UNIT 1 TAPE UNIT 1 if the SYSTEM file is assigned to 1301.
_ Tape is assumed if the SYSTEM file
( 1311 UNIT n, START nnnnnn, END nnnnnn is assigned to tape .
1301 UNIT n, START nnnnnn, END nnmnnn f| 1311 UNIT 0, START 010400, END 012000 [1311 UNIT 0, START 010400, END 012000 | At execution time (LOADER RUN),
| LOADER ASGN TAPE UNITn 1301 UNIT O, START 010400, END 012000 {1301 UNIT 0, START 010400, END 012000 | the LOADER file can be assigned to
READERn TAPE UNIT 3 TAPE UNIT 3 READER n.
oMIT ~ If the MESSAGE, LIST, and WORKS
- files are assigned to a printer, the
| 513” UNIT n, START nnnnnn, END nnonnn }1 1311 UNIT 0, START 007200, END 010400 1311 UNIT 0, START 007200, END 007800 | assignment must be to the same printer.
WORKI ASGN i]am UNIT n, START nonnnn, END nnnnon { 1301 UNIT O, START 007200, END 010400 |1301 UNIT 0, START 007200, END 007800 | The WORK] file is equivalent fo
TAPE UNITn TAPE UNIT 4 TAPE UNIT 4 Fortran file 4.
— = The WORK?2 file is equivalent fo
1311 UNIT n, START nnnnnn, END nnnnnn {1311 UNIT 0, START 007200, END 010400 [1311 UNIT 0, START 007800, END 008400 | Fortran file 5.
l WORK2 ASGN 1301 UNIT E, START nnnnnn, END nnnnnn (| 1301 UNIT 0, START 007200, END 010400 (1301 UNIT 0, START 007800, END 008400 | The WORK3 file is equivalent to
TAPE UNIT n TAPE UNIT 5 TAPE UNIT 5 Fortran file 6.
- The WORK 4 file is equivalent to
| 1311 UNIT n, START nnnnnn, END nnnnnn l 1311 UNIT 0, START 007200, END 010400 {1311 UNIT 0, START 008400, END 008900 | Fortran file 7.
WORK3 ASGN 1301 UNIT E, START nnnnnn, END nnnnnn 5 1301 UNIT 0, START 007200, END 010400 |1301 UNIT 0, START 008400, END 008900 | The WORKS5 file is equivalent to
: TAPE UNIT n TAPE UNIT 4 TAPE UNIT é Fortran file 8,
- - The WORKG file is equivalent to
81311 UNIT n, START nnnnnn, END nnnnnn ( 1311 UNIT O, START 008%00, END 009400 | Fortran file 9.
l WORK4 ASGN J1301 UNIT n, START nannnn, END nnnnnn { | OMIT 1301 UNIT 0, START 008900, END 009400
/TAPE UNIT n \ OMIT for tape systems
OMIT
I 13171 UNIT n, START nnnnnn, END nnnnnn 1311 UNIT 0, START 009400, END 009900
1301 UNIT n, START nannnn, END nnnnnn 1301 UNIT 0, START 009400, END 009900
WORKS ASGN TAPE UNITn OMIT OMIT for tape systems
PRINTERn ™
OMIT
I \:g]o: UNIT n, START nnnnnn, END nnnnnn [ :g]: UNIT 0, START 009900, END 010400
UNIT n, START nnnnnn, END nnnnnn {_ 01 UNIT 0, START 009900, END 010400
WORKS ASGN ’TAPE UNITn x omiT OMIT for tape systems
omIT

@ Figure 44.

aseN Card Formats and

Assumed Assignments
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Device Entry and Values of n and nnnnnn

Remarks

{:g(]):} UNIT n, START nnnnnn, END nnnnnn

n is the number of the disk unit, and can be 0, 1,
2, 3, or 4.
nnnnnn_is a disk address.

The END address is the address of the next available sector.

The values of nnnnnn must adhere to the following rules:

1. WORKI and WORK?2 files. If the disk unit is @ 1311, the START
address must be a multiple of 200. If the disk unit is a 1301, the
START address must be a multiple of 800. The END address (1311 and
1301) must be a multiple of 40. )

2. WORK3, WORK4, WORK5, and WORK®6 files. The START address
(1311 and 1301) must be a multiple of 100. The END address of each
file must be a multiple of 10. In addition, WORK3 must be at least
300 sectors long.

3. LIBRARY File. For both 1311 and 1301, the START and END addresses
must be multiples of 20.

If these rules are violated, the system automatically narrows in the disk

area to an area that does adhere to these rules.

TAPE UNIT n

n is the number of the tape unit, and can be 1, 2,

3,4,5,or6.

READER n
For 1402, n can be 0, 1, or 2.
For 1442, n can be 1 or 2.

PUNCH n

For 1402, n can be 0, 4, or 8.
For 1442, n can be 1 or 2.

For 1444, n must be 3.

For 1402, n represents the pocket into which the cards are stacked. For
1442 or 1444, n represents the number of the unit.

PRINTER n

ncanbe 1 or2.

n represents the number of print positions available on the 1403 or 1443.
For 1403, a 1 indicates 100 positions and a 2 indicates 132 positions.
For 1443, a 1 indicates 120 positions and a 2 indicates 144 positions.

CONSOLE PRINTER

The console printer must be an [BM 1447 without a buffer feature.

OMIT

Select this option when the file is not to be used by the Fortran system.
The LIST, OUTPUT, LOADER, WORK4, WORKS5, and WORK® files can
be omitted.

® Figure 45. Valid Device Entries
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Name of Card

Label Field
(Columns 6-15)

Operation Field (Columns 16-20)

Operand Field (Columns 21-72)

Copy (Tape) COPY I:Any message and/or idenﬁficcﬁorﬂ
Halt HALT [Any message and,/or idenﬁficaﬁon]
Initialize FORTRAN INIT [Any message and,/or comment:]
Note NOTE Any message and/or instruction
Pause PAUSE Any message and/or instruction
Run FORTRAN RUN
LOADER RUN
PRODUCTION RUN Three=character phase name
LIBRARY RUN
Update * [User commenl‘ﬂ UPDAT Three-character phase name, INSERT
EJser commenf:lg UPDAT Three—~character phase name, DELETE
Cards associated LIBRARY RUN
with ** BUILD nnn, where nnn specifies a name~table length that differs from 030.
LIBRARY RUN
cards LIST HEADERS
rHE name LIST
LIST
bl name INSER
" 1 name DELET
Fkkk COPY
END

* When the UPDAT INSERT card is used in a tape system, three—character phase name is the name of the phase after which the new phase is to be added.

** This option applies only to libraries that reside on disk.

*** name is the six-character name of a subprogram.

**%% This option applies only to libraries that reside on tape.

Figure 46. System Control Cards
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Type of Control Card

Format - Columns 1 - ?

Remarks

Compiler option control cards

$INTEGER SIZE = nn

01< nn = 20; assumed size is 05.

$REAL SIZE = nn

02< nn £ 20; assumedsize is 08.

$OBJECT MACHINE SIZE = nnnnn

11999 < nnnnn < 15999; assumed size is 11999,

$MULTIPLY DIVIDE

$NO MULTIPLY DIVIDE

Multiply/divide feafure assumed to be present on
object machine.

$PHASE NAME = name

name is 3 alphameric characters; assumed name

is///.

Compiler output option conirol cards

$LIST

$NO LiST

Source program listing is assumed.

$NAME DICTIONARY

$NO NAME DICTIONARY

Name dictionary is assumed.

$SEQUENCE NUMBER DICTIONARY

$NO SEQUENCE NUMBER DICTIONARY

Sequence number dictionary is assumed.

$DICTIONARY

$NO DICTIONARY

Both the name and sequence number dictionaries
are assumed.

Loader output option control cards

*

$ABSOLUTE DECK | three-character file nume:l

$NO ABSOLUTE DECK

No absolute deck is assumed. [f an absolute deck
is specified, OUTPUT file is assumed.

$STORAGE PRINT [three=character file nquI
L

$NO STORAGE PRINT

No storage print is assumed. If a storage print is
specified, LIST file is assumed. The storage print
uses a print line of 120 positions.

$NAME MAP Erhree—chcmcrer file nam%]

$NO NAME MAP

Name map is assumed output on the LIST file.

or six-character subprogram name

$INCLUDE LDR lzhree-charqcfer main program namj

hree-character main program namEl

$INCLUDE INP li

or six-character subprogram name

hree-character main program namEl

$INCLUDE WKEE

or six-character subprogram name

1< <6
The $INCLUDE card is punched as follows.
Columns Contents
1-8 $INCLUDE
16-18 LDR or INP or WKi
21-23 main program name
or or
21-26 subprogram name

$EXECUTION

$NO EXECUTION

One of these cards must be supplied by the user as
the last card of a LOADER RUN.

* When used, Ehree-characrer file namﬂ appears in columns 21-23 of the Loader output option control card.

Figure 47. Fortran Option Control Cards
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The name, identification, and function of each phase
in the Fortran system are given in the following sec-

tions.

System Control Program — Disk Resident

This section describes the phases that make up the
System Control Program for disk-resident systems.

Phase Name
SYB

FHW

IOP

SU0
SU1
SU2
SuU3
SU4
SU5s
SU6

OP1
OoP2

DET

PIT

ID
505801

50811

50821

50831
50541
50851
50561
50871
50881
50591

50SA1
50SB1

50SC1

50SD1

Function

1. Determines machine size.

2. Initializes switches according
to the type of reader, punch,
and printer (serial or parallel).

3. Reads in the I/O package.
4. Calls the determiner.

Contains the assumed assign-
ments for the logical files.

1. Reads or writes disk in the
move or load mode. The mode
depends on the processor
operation.

2. Determines whether the user
has exceeded specified file
limits.

3. Branches to the processor
phase, or branches to the
end-of-file routine if the
end-of-file has been sensed.

Reads in the specified phase
from disk storage and branches
to the specified phase.

Initializes the specified area with
a twenty-character control word.
This control word is obtained
from the temporary file-hardware
table.

Reads the conTrOL file until a
control card (HALT, PAUSE, NOTE,
INIT, UPDAT, RUN, Of ASGN) is
sensed. When a control card is
sensed, the determiner causes a
halt or pauses, prints out a note,
calls the update determiner, calls
the selector, or calls the con-
figurator, depending upon the
type of card.

Contains the locations of the
phases in the system.

Phase Name
CFG

SEL

UPD

UIN

UHD

UDL

UPT

DMP
DM2

F/P
F/2
F/3

UPK

MNE
2XB
4XB
6XB
8XB

ID
50SE1

50SF1

505G1
50SH1
50811

50S]1

50SK1

50SM1
50SN1 i

50SL1 }

50801
50SP1

50SQ1

AUMNE
EX2XB
EX4XB
EX6XB
EX8XB

Appendix Il

Function

Updates the temporary file-
hardware table as specified by
the asGN card(s).

Initializes the files used by the
processor being called, and
calls the first phase of that
Processor.

Determines the type of update
operation being performed, and
calls in that particular updater.

Places a new phase on the
sYsTEM file in any available
location.

Updates the header of a phase
that is in the sysTEM file, as
specified by a header card.

Deletes a phase from the
sysTEM file.

Patches a part of a phase on
the systEm file.

Prints storage on the List file.

Prints all work files on the LisT
file.

Compresses phases within the
system area so that all unused
sectors are made available.

These phases are used by the
Autocoder Assembler Program.

System Control Program — Tape Resident

This section describes the phases that make up the Sys-
tem Control Program for tape-resident systems.

Phase Name
SYB

I0P

ID
505801

51TO05

Function

1. Determines machine size.

2. Initializes switches according
to the type of reader, punch,
and printer (serial or parallel).

3. Reads in the I/0 package.

4. Calls the determiner.

1. Contains the assumed assign-
ments for the logical files.

2. Reads or writes tape in the
move or load mode. The mode
depends on the processor
operation.
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Phase Name ID Function

3. Branches to the processor
phase, or branches to the
end-of-file routine if the
end-of-file has been sensed.

4. Reads in the specified phase
from the system tape and
branches to the specified
phase.

5. Initializes the specified area
with a twenty-character
control word. This control
word is obtained from
assumed assignments for
logical files.

Reads the conTroL file until a
control card (HALT, PAUSE,
COPY, NOTE, INIT, UPDAT, RUN,
or asGN) is sensed. When a
control card is sensed, the
determiner causes a halt, or
pauses, or prints out a note.

DET 51706 1.

o

. Updates assumed file assign-
ments as specified by the asen

card(s).

3. Initializes the files used by the
processor being called, and
calls the first phase of that
processor.

4. Determines the type of update
operation being performed,
and calls the updater.

50SH1 1. Places a new phase on the
sysTEM file in any available
location.

2. Updates the header of a
phase that is in the sysTEM
file, as specified by a header
card.

UPD

3. Deletes a phase from the
systeM file.

4. Patches a part of a phase on
the system file.

50SL1
50SM1

DMP .
DM2 Prints storage on the LisT file.
Prints all work files on the LisT
file.

F/P 51T10

Fortran Processor Program

This section describes the phases that make up the
Fortran Processor Program.

Phase Name ID
00F 00F1V

Function

1. Reads compiler option control
cards, if any, from the iNpUT
file and outputs them on the
List file.

2. Initializes deblocking routines
(cETEX and PUTEX).
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Phase Name

10F

20F

21F

ID

10F1V

20F1V

21FIV

Function

3.

1.

1.

1.

Sets up an area in upper core
storage for GeTEx and pPUTEX
buffers.

. Passes the first source-program

statement to phase 10F.

Reads source statements from
iNpUT file until the EnD card
is sensed.

. Assigns sequence numbers to

all source statements except
comments statements.

. Outputs the source program

listing on the LisT file, if the
option is exercised.

. Replaces key words (common,

DIMENSION, GO TO, etc.) with
internal three-character
symbols. Replaces remaining
portion of each statement with
internal symbols.

. Replaces unrecognizable

statements with diagnostic
codes.

. Outputs nonexecutable and

1/0 name lists on WORK2
and executable statements on
WORK].

. Calls phase 20F, 25F, or 30F,

depending on type of source
statements.

Extracts DIMENSION, COMMON,
EQUIVALENCE, FUNCTION,
SUBROUTINE, EXTERNAL, and
type statements from woRk2.

. Builds a name-attribute table

in upper core storage.

Uses name-attribute table
built by phase 20F and allo-
cates object-time storage for
coMMON variables and appli-
cable EQuivaLENCE definitions.

. Allocates storage for normal

variables with EQUIVALENCE or
DIMENSION definitions, and
adds this information to the
name-attribute table. No
storage is allocated unless the
complete set of variable
attributes has been
determined.

. Compresses the name-

attribute table, deleting
information no longer
required.

. Outputs a macro reflecting

ordering or various variable
types within coMMoN on the
rutex file.

. Calls phase 25F, if required.

Otherwise, phase 30F is called.



Phase Name

25F

30F

33F

34F

35F

ID
25FIV

30F1V

33F1V

34F1V

35FIV

Function

1. Extracts FORMAT, DATA, and
DEFINE FILE statements and
1/0 name lists from woRk2.

2. Replaces names in DATA or
1/0 name lists and source or
generated constants from 1/0
name lists with object-time
addresses.

3. Generates sequence of macros
with associated parameters on
the putex file for each state-
ment. An increased object-time
character count is included
with each sequence number
or label assignment macro
reflecting the total number of
object-time characters since
the last sequence number or
label assignment macro.

4, Begins label table for ForMAT
statement numbers.

5. Continues building name-
attribute table and continues
allocating storage as required.

1. Extracts executable statements
from the ceTEX file, which can
contain macros from phase
25F.

2. Continues building name-
attribute table and label
table, with allocation accom-
plished when required. An
address is substituted for a
name and an internal repre-
sentation is substituted for a
label.

3. Generates macros with appro-
priate parameters for all exe-
cutable statements, except for
expressions that are passed to
phase 40F. Subscripted vari-
ables are processed as in phase
25F, generating macros even
when they are part of an
expression. The object-time
incremental character count is
included with sequence num-
ber or label assignment
macros.

4. If source label and name table
overflows, subsequent source
labels and/or names are
passed in expanded form for
replacement by phase 34F.

Processes subscripted variables.

Phase 34F is an optional phase.
When required, it completes the
storage allocation for normal
variables. It replaces names with
addresses, and source labels with
internal label notation.

1. Outputs a name dictionary on
the vist file, if requested.

Phase Name

36F

40F

45F

53F

ID

36FIV

40FIV

45F1V

53FIV

Function

2. Outputs constants as macros
in the name table on the
rutex file.

3. Allocates storage in upper core
storage for a source label
table and a generated label
table which will eventually
contain actual addresses.

4. Calls phase 36F if compiling
a subprogram.

When a subprogram is being
compiled, macros are generated
on the putex file to represent the
necessary processing when the
subprogram is called. A “pro-
logue” is generated; also, an
“epilogue” is generated which
represents any necessary resetting
of values before returning control
to the calling program. If
variable dimensions have been
used, a pass on the ceTEX file is
required when building the
prologue name to indicate addi-
tional object-time calculations.

1. Extracts expressions from the
GETEX file that were partially
processed by phase 30F. The
expressions are reordered ac-
cording to implied operator
precedence and parentheses,
and macros are generated on
the putex file.

2. Extracts label assignments and
sequence number macros
from the cetex file. For a
sequence number, the incre-
mental character count is
replaced with an actual
accumulative character count,
and the macro is passed.
Label assignment macros are
not passed further. Actual
addresses for source labels
and generated labels are en-
tered into the label table and
generated label table.

3. Passes control to phase 45F if
a DATA statement is sensed.

1. Extracts pATA name list
macro sequences from the
GeTEX file. The macros are
expanded into object code
in a phase work area. The
code references some included
subroutines. paTA literal list
macros are matched with
object-time addresses and
passed as regular literal
macros.

2. Continues label assignments
and sequence number proc-
essing as in phase 40F.

1. This phase is called only if
diagnostic codes were output
by a previous phase. The
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Phase Name

92

70F

ID

70FIV

Function

codes are extracted and
translated into diagnostic
messages that are output on
the vList file. These errors can
be warnings, or severe errors
that would prevent a success-
ful compilation.

9. If the messages were merely
warnings, phase 70F is called.

3. If the messages indicated er-
rors that would prevent a
successful compilation, the
system halts, then control
reverts to the pET (determiner)
phase of the System Control
Program, which will read a
control card from the cONTROL

file.

Generates object code in the re-
locatable format from internal
macros and associated param-
eters. Addresses are substituted
for label references. A header
card image is always generated
first, and a trailer card image is
always generated as the last card.
Between these two card images
will be relocatable and external
name cards to indicate object
characters to be loaded and inter-
program references. Card images
appear on the LoADER and/or
output files, depending on actual
device assignments. Control is
returned to the per (determiner)
phase of the System Control
Program.
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Phase Name
78F

79F

80F

81F

82F

90F

91F

ID
78FIV

79FIV

80FIV

81FIV

82F1V

90F1V

91FIV

Function

Builds, updates, or lists the
Fortran relocatable subprogram
library.

1. Reads loader control cards
from the conTroOL file.

2. Relocates and loads a main
program and required sub-
programs, possibly from the
subprogram library.

3. Establishes interprogram com-
munication by replacing ex-
ternal references by actual
addresses.

Produces an external name map
on the LisT file, if requested.

Produces storage print of the
loaded program on the List file,
if requested. The storage print
does not include the standard
overlay package.

Produces an absolute deck on the
ourtpurt file, if requested.

Standard overlay package for
1401 or 1460, including arith-
metic interpreter and standard
1/0 routines.

Standard overlay package for
1440, including arithmetic inter-
preter and standard I/O routines.



Building a System that Contains
Fortran and Autocoder

In this section, the Autocoder system refers to 1401/
1440/1460 Autocoder (on Disk), program number 1401-
AU-008. The specifications and operating procedures
for this program are contained in the Systems Refer-
ence Library publications, Autocoder (on Disk) Lan-
guage Specifications for IBM 1401, 1440, and 1460,
Form C24-3258 and Autocoder (on Disk) Program
Specifications and Operating Procedures for IBM 1401,
1440, and 1460, Form C24-3259.

File Considerations

Because the System Control Program is the controlling
element of the Autocoder system as well as the Fortran
system, it is possible to build a system file that con-
tains both the Fortran Processor Program and the Au-
tocoder Assembler Program.

Figure 48 shows the disk-storage allocation on the
system unit when both Fortran and Autocoder are
present.

The user should consult the referenced Autocoder
publications for a description of the Autocoder system.

Appendix 1l

Two differences exist when the Autocoder system re-
sides alone on a disk unit as opposed to when it resides
on a disk unit that also contains the Fortran system.
These differences are:

1. The assumed assignment of the Autocoder LIBRARY
file.

2. The assumed assignments of the Autocoder work

files.

Figure 49 gives the assumed assignments of the Auto-
coder LiBRARY file and the Autocoder work files when
Autocoder and Fortran reside on the same systeM file.
Do not consider the assumed assignments for these
files as given in the Autocoder operating procedures
publication.

Note also that Autocoder uses a maximum of three
wogk files, whereas six wogk files are defined for For-
tran. Further, the user should note that Autocoder de-
fines a coreLoap file (not applicable to Fortran), and
Fortran defines a rLoaper file (not applicable to Auto-
coder). The assumed assignments for the remaining
logical files (CONTROL, MESSAGE, LIST, INPUT, and OUT-
puUT) are the same for both the Autocoder and the For-
tran systems.

File Mode | File- Protected Sector Range
SYSTEM File
Autocoder Preprocessor Work Area Move No 000000~ 000082
Avutocoder Preprocessor Move No 000090- 000199
Autocoder Preprocessor Load No 000200- 000259
Autocoder Preprocessor Move No 000260~ 000299
Avutocoder Preprocessor Load No 000300~ 000899
Not Used Loadq No 000900- 002499
System Control Program Load Yes 002500- 002904
Fortran Processor Program Load Yes 002905- 002979
Not Used Load Yes 002980~ 002999
System Control Program Load Yes 003000~ 003175
Fortran Processor Program
Autocoder Assembler Program } Load Yes 003176- 007199
Area for User's Fortran Object Program Library
| WORK Files Move No 007200- 010399
LOADER File (Fortran only. This area is used by Autocoder as a continuation Move No 010400- 011999
of the WORK files.)
LIBRARY File (Fortran) Move No 012000- 013899
LIBRARY File (Autocoder) Move No 013900~ 019979

® Figure 48. Disk Storage Allocation
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File Assumed Assignment

1311 UNIT 0, START 013900, END 019980
1301 UNIT 0, START 013900, END 019980

LIBRARY

WORK1 1311 UNIT 0, START 007200, END 010400
13071 UNIT 0, START 007206, END 010400
WORK2 1311 UNIT 0, START 010400, END 011600
1301 UNIT 0, START 010400, END 011600
WORK3 1311 UNIT 0, START 011600, END 012000
1301 UNIT 0, START 011600, END 012000

® Figure 49. Assumed Assignments of Autocoder L1BRARY and
work Files

Building @ Combined System

To build a system comprising Fortran and Autocoder,
first build a Fortran system as described in this publi-
cation.

After the Fortran system has been built, use the
Autocoder marking program to separate the various
components of the Autocoder program deck as de-
scribed in Autocoder (on Disk) Program Specifications
and Operating Procedures for IBM 1401, 1440, and
1460, Form C24-3259. Use only the Autocoder-update
section of the Autocoder program deck to build the
Autocoder system, This section is made up of the sets
of cards labeled AUTOCODER PROCESSOR, AUTOCODER PRE-
PROCESSOR, and AUTOCODER MACROS. After the system
has been built, use the appropriate SAMPLE PROGRAM
to test the system.

Perform a user-update job to add the Autocoder As-
sembler Program to the systeMm file. Input for this job
is as follows.

1. The 1402 or 1442 card boot, followed by

2. The sysTeEM aseN card, which must be punched by
the user, followed by

3. The Autocoder update section, made up of the sets
of cards labeled AUTOCODER PROCESSOR, AUTOCODER
PREPROCESSOR, and AUTOCODER MACRos, followed by

4. The HALT card, which must be punched by the user.

To build the system when it is to reside on 1311:
1. Ready the Fortran system pack on disk drive 0.
2. Set the I/0 check-stop switch off.

3. Set the check-stop switch and the disk-write switch
on.

4. Set the mode switch to rRuN.

S. Press CHECK RESET and START RESET.
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6. Load the program.
a. 18M 1402 Card Read-Punch: Press Loab.

b. 1BM 1442 Card Reader: Press sTART on the reader,
and PROGRAM LOAD on the console.

7. When the system attempts to read the last card,
a. 1BM 1402 Card Read-Punch: Press sTART.
b. 1B 1442 Card Reader: Press sTarT on the reader.

To build the system when it is to reside on 1301:

1. Set the I/O check-stop switch off.

2. Set the check-stop switch and disk-write switch on.
. Set the mode switch to rux.

Press cHECK RESET and START RESET.

SN

Load the program.
a. 18M 1402 Card Read-Punch: Press LoAD.

b. 1M 1442 Card Reader: Press sTaRT on the reader,
and PROGRAM LOAD on the console.

6. When the system attempts to read the last card,
a. 1BM 1402 Card Read-Punch: Press START.
b. 1BM 1442 Card Reader: Press sTarT on the reader.

The halts that can occur when using the Autocoder-
update section are shown in Figure 35.

Testing the Autocoder System

The appropriate saMpLE ProcRaM deck, which is used
to test the effectiveness of the system built by the user,
calculates and lists a table of salaries. A listing of the
sample program is shown in an appendix of the Auto-
coder operating procedures publication.

The first card in the sample program is a partially
prepunched control card used for assigning the corg-
Loab file, This partially prepunched control card can-
not be used when the Autocoder and Fortran systems
reside on the same unit because the assignment of the
CoreLOAD file designated in the control card is within
the area defined for the Fortran LiBrary file. Discard
this control card and replace it with a new control card
punched in the following format.

Columns Contents
6-13 CORELOAD
16-19 ASGN
21-24 1311 or 1301
26-57 uniT 0, sTART 000040, END 000090

To prepare and run the sample program, see Preparing
a Stack and Running a Stack.



Appendix IV—Sample Program

[ T T T T T e T T e T e T e T e e e ——-‘
FORTRAN RUN 77KTSTOO
SNO MULTIPLY DIVIDE T7L
[+ SAMPLE PROGRAM TO TEST SYSTEM 77M SAMP
C 77N SAMP
c PROGRAM FOR FINDING THE LARGEST VALUE 770 SAMP
(4 ATTAINED BY A SET OF NUMBERS 77P SaMP
001 DIMENSION Ax)12n 770
002 READ X1410N%XAXIN,I#1,NI 77R SAMP
003 1 FORMAT XI3/%12F6,20n 781 SAMP
004 BIGA#AX1IN 78J SAMP
005 DO 20 1#2,N 78K SAMP
006 IF XBIGA«LT.AXIONn BIGA # AXIn 78L SAMP
007 20 CONTINUE 78M SAMP
008 WRITE X3,20ONsBIGA 78N SAMP
009 2 FORMAT %21H1THE LARGEST OF THESE,1I3,11H NUMBERS 1S,F9.,2n 780 SAMP
oto0 STOP 78P SAMP
o11 END 780 SAMP
e e e ———— i
NAME DICTIONARY
00126 A 00131 N 00136 1 00149 BIGA

SEQUENCE NUMBER DICTIONARY
002-00151 004-00170 005-00182 006-00205 007-00249 000-00249 008-00253 010-00272

011-00282 001-00292 002-00292 003-00355 008-00408 00900423 011-00506

LOADER RUN 78R SAMP

$STORAGE PRINT 791

*%¥%k NAME MAP %¥*

05851 /// 06515 nHC 06978 =D 06228 nA 06415 nB 07155 9
08004 *1 06982 ©uF 07050 nG 08025 %3 06206 LINK 07102 nH
07405 Ge 07676 Pe 07906 Qe 07484 H. 07523 M, 06511 HE
07155 +0 06441 zZnl 06320 Zn 06482 Yn 06375 UuUn 06416 Vn
07207 X0 07219 X1 07271 %2 07291 X3 07251 X4 07231 X5
07377 Ge3 07404 Gel 07341 Ge2

*%% END OF NAME MAP *Xx%

® Figure 50. Sample Program (Part 1 of 3)



05700 X0* 01?2072
1111
05800 YOo*
0SZSTB#45Y
1 1 1
Bl2UBR7SSY
1 1 11
D8UBIOW BR
1 11
2BIOW HO89
1 11
7$H0940168
1 1
W014,H0940
1
160009F
1 1
000H094000
1
0BP2X07?00A
1 1
1R8/YR7207?
1
1VR6#RB%KV
1 1
M9S6099M0 !
1 1
SNA000000?
11 1
1454.900BC1
1 1
€1/2G9KBC2
1
MD7WD
1 1
90BC7XsSB81
1 1
1T2BF1UMIT
1 1
J3047M0190
1
K98001YK35
1
QO6E04BI 4Z
1 1
9I9C1INP
1 11

05900 ZOo#

06000
06100 JO#*
06200 KO*
06300 LO#*
06400 MO*
06500 NO*
06600 DO0%
06700 PO*
06800 QO+
06900 RO*
07000 20%
07100 AO*
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PAUSE PRESS START TO UPDATE SYSTEM WITH PHASE

UPDAT///4 INSER 001 ///

—_ e . — . T T ]

PRODUCTIONRUN ///

— T

THE LARGEST OF THESE 12 NUMBERS IS 9876.54
PAUSE PRESS START TO DELETE SAMPLE PROGRAM FROM SYSTEM

- ———

FCRTRAN UPCAT/// DELETE
HALT SAMPLE PROGRAM COMPLETE, ALL SYSTEMS ARE GO.

Figure 50. Sample Program (Part 3 of 3)
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Other
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