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SECTION I 

160A SYSTEM UTILITIES 

I-1 DOCUMENTATION 

Documentation for the ¿69A System Utilities is contained in FOCCPAC 
Document No. F12S122 TR-51, "ACE - AUTOMATED CONTROL ENVIRONMENT." 

1.2 PROGRAMS 

System Utilities are implemented on the CDC 160A computer urder the 
following names: 

1) ASP (Automated System Program) 
2) I/O (Input/Output control program) 
3) DFM (Disk File Manager) 
4) D-16Q (Display system driver/monitor) 
5) TRIADS (Transmit, Receive, Interrogate, 

System - remote display system driver/monitor) 
And Display 
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SECTION II 

160A NONSYSTEM UTILITIES 

2.1 NONSYSTEMS UTILITY BOOTSTRAP AND THE NONSYSTEM LOADER 
SEGMENT (FILE SEGMENTS 1)00^ AND 0067) 

2.1.1 Function 

To call all 160A nonsystem utilities and maintenance segments from the 
program module of the ACE disk system or magnetic tape. 

2.1.2 Equipment 

NSU bootstrap tape and access to the ACE computer. 

2.1.3 Options 

Load from disk or magnetic tape. Details below. 

2.1.4 Jump Keys/Stop Keys: None. 

2.1.5 Operating Instructions 

a. Master clear. 
b. Load the N/S bootstrap (mylar tape) program. 
c. Programed halt P-0370 Aa4040 

oood halt; if any difference do steps a and b again. 
d. Master clear. 
e. Reset bank to the bank that you bootstrapped in. 
f. Hit run. 

Programmed halt P-6000 A-0000 
g. Enter desired segment number in the A-register. 
h. Hit run. 

Programmed halt P-6111 A-0000 Good stop 
A-0005 Seg not found 
A-0010 Seg BLK CKSUM Error 
A-0015 LD BLK CKSUM Error 
A-0020 INFO BLK CKSUM Error 
A-0025 MISPLACED EOF 
A-0030 PARITY Error 
A-0035 Control Abort (5 tries) 
A-0040 Undetermined status 

FOR TAPE OPTION: 
NOTE; To load from tape do steps a through f as above. 

1. Master clear. 
j. Set the ENTER Key up and set the P-register to 6004 

and enter the WXYZ of the tape drive in the Z-register, 
step the computer. 
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2.2 

k. Master clear, set the P-register to 6000 and the 
desired segment number In the A-register. Reset the 
ENTER Key to neutral position. 

1. Kit run. 
Programmed halt P-6111 A-0000 Good halt 

A-0005 Segment not found 
A-0010 Seg BLK OtSUM Error 
A-0015 LD BLK CKSUM Error 
A-0020 INFO BLK CKSUM Error 
A-0025 MISPLACED EOF 
A-0030 Parity Error 
A-003S Control Abort (5 tries) 
A-0040 Undetermined status 

BI-»OCTAL PAPER TAPE PUNCH (FILE SEGMENT 0001) 

2.2.1 Function 

This routine will dump memory in octal machine load-format on seven 
level paper'tape. 

NOTE: Machine load-format specifies that there will be a seventh level 
punch in the first and each alternating frame. A seventh level 
punch indicates the upper half of a 160 word. No seventh level 
punch indicates the lower half of a 160 word. 

2.2.2 Equipment 

Console paper tape punch. 

2.2.3 Optionp: None. 

2.2.4 Jump Kevs/Stop Keys: None. 

2.2.5 Operating Instructions 

a. Load segment 0001 from disk i:i any bank other than the 
bank you want to punch. 

b. Master clear. 
c. Enter the bank to be punched in the A-reglster. 
d. HU run. 

Programmed halt P-0127 A-0000 
Set A to the first word address of core to be punched. 

e. Hit run. 
Programmed halt P-0133 A-0000 
Set A to the last word address + 1 of core to be punched. 

f. Turn on console paper tape punch and hit run. 
g. Final halt P-0171 A-CK sum value.* 

*N0TE: The newly punched paper tape should be loaded so that the value 
In the A-regiater can be compared against the CK sum to determine 
If the paper tape is good. The value in the A-register must equal 
CK sum. 
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2.2.6 Messages/Errors: None. 

2*3 AUTODIN CODED CARDS TO 0F00N CODED CARDS (FILE SEGMENT 0004) 

2.3,1 Function 

This routine will convert AUTODIN coded cards to OPCON coded cards so 
that they can be prestored for use within the FOCCPAC system. 

2.3.2 Equipment 

Card reader and card punch on internal channel. 

2.3.3 

2.3.4 

2.3.5 

2.3.6 

2.4 

2.4.1 

Options: None. 

Jump Kevs/Stop Keys: None. 

Operating Instructions 

a. Load segment 0004. 
b. Master clear. 
c. Hit run. 

Messages/Errors 

a. A-REG 

b. A-REG 

c. A-REG 

d. A-REG 

e. A-REG 

2500 Could not locate a card reader, ready 
a reader and hit run. 

STATUS Reader error. Set P-register to 0322, 
correct error and hit run, 

1500 Could not locate a card punch. Ready 
a card punch and hit run. 

0001 Punch error or punch stop. Clear punch 
and hit run. 

1111 Good end of Job. 

If another run is necessary, hit run to continue. 

PAPER TAPE TO MAGNETIC TAPE OR OPEN-ENDED FILE (FILE SEG¬ 
MENT 0005) 

Function 

This routine will prestore any 5 level paper tape to magnetic tape or 
an open-ended file. Magnetic tape output is foreign tape. It will 
also prestore OPCON or AUTODIN cards to an open-ended file. 

2.4.2 Equipment 

Paper tape reader, typewriter, magnetic tape drive, card reader and 
4 'in t* as V* p IT 41* Lcr • 
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2*4'3 Misa» 
a. Paper tape to magnetic tape prestore. 
b. Paper tape to open-ended file prentore. 
c. OPCON or AUTODIN cards to open-ended file prestore. 

2,4,4 Jump Keys/Stop Kevs 

a. Jump Key 4 - Bypasses the typewriter. 
b. Jump Key 1 - Sequences input in columns 75-80 in incre¬ 

ments of 10. 
c. Jump Key 2 - Prints data being prestored. 

NOTE; If a printer is to be used. Jump Key 2 must be set at job start 
time. The Jump Key may then be lowered at any time during the 
prestore, and printing will be suppressed until it is elevated 
again. 

2,4,3 Operating Instruetiona 

a. Load segment 0005 into bank 1, 
b. Master clear (set Jump Key 2 If printing is desired) 

and hit run. 
c. Typewriter will output "PRESTORE ID-". Type in the 

file ID of an open-ended file, the word "TAPE" if 
prestoring to magnetic tape, or "CARD" if prestoring 
from card to open-ended file. If an error is made, 
type / (slash) to delete then retype correctly. To 
terminate typing, type a period. 

2,4,6 Messages/Errors 

a. PRESTORE ID- - Type in the PRESTORE ID of an open-ended 
file, 'TAPE" if prestore is paper tape to magnetic tape, 
or "CARD" if prestore is from OPCON or AUTODIN cards to 
an open-ended file. 

b. WXY- - Type in WXY of tape unit. This type-out occurs 
when prestoring to magnetic tape. 

c. READER NOT READY - The paper tape reader is not ready. 
Make reader ready and type a space. If no more paper 
tape input is to be processed, hit the carriage return. 
This will cause the computer to close the output file 
and halt at address 100. To continue with next task, 
hit run. 

d. NO STATION FOUND IN ALERT STATUS - No paper tape 
stations were found alert and ready. Alert input sta¬ 
tion and type a space. 
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g. 

k. 

l. 

m. 

o. 

r, 

8. 

t. 

U. 

V» 

'' Ihe inPUt Para"etet ““ »«ype to 

‘* BÜS BARITY ERR0R TOM PT STATION - A bus parity error 
was detected in the PTCU. Restart prograí!. 

READER not in five LEVEL MODE - The paper tape station ^:8 iewi — — - iivir- 
occurred^betwo^rk^^prc~ " PaPer error hM occurred between the PTS and PTCU. Restart program. 

™:S FILE mmmD - Put rln* In ‘“P' ^ type e 

occurre^on^the^ta ‘ î"f0n"‘Uon type-oot. Urlte parity 
Z^ luLnc ^ r- IhiS routlne “‘U backspace «ttempt to write again automatically, 

BUS PARITY ERROR ON TAPE UNIT - Informan #- 
Automatically retries? leformatlon type-out. 

s^ce™IT N0T ^ - Make taPe -ady a„d type a 

cZe« unn~ T7e t!rped *" 18 "ot tennected. connect unit and type a space. 

CANNOT LOCATE ICC/CICC - Xosure ICC/CICC is connected 
Master clear and Kit run. connected. 

Restart pro^.PreSt0re ab0rte<1 ^ ACE- 

fsplce.0“1 °F PAP£R ' In"Crt paPec in Ptloter and type 

NoU^^TL^e^GÍoup“! ParÍty ha8 ~ 

CANNOT LOCATE PRINTER - Attach printer and type a space. 

PRINTER NOT READY - Make printer ready and type a space. 

CARD READY HOPPER EMPTY - If more cards are to be ore- 
stored, add the cards and type a space. To close 
prestore hit the carriage return. 

CARD READ STOP - Correct condition and type a space. 

VALIDITY ERROR - Re-position cards and type a space. 
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w. 

X. 

y* 

s. 

HALT WITH JUMP 

A»0000 

A-1600 

A-0020 

A-0025 

A-0021 

A-0022 

A«2000 

A-0042 

A-0043 

A-0045 

A-0055 

A-0073 

A-0072 

A-1?'.*, 

CARD READ ERROR - Re-posit ion cards and type a space. 

BUS PARITY CARD READER - Restart and Inform POCCPAC 
Maintenance Group. 

CARD READER NOT READY - Make card reader ready and type 
a space. 

CARD READER NOT POUND - Attach card reader and type a 
space. 

PRESTORE ID ILLEGAL - On card prestore, check BOF card 
for legal ID. 

KEY 4 SET 

Enter tape drive or card reader select code or first 
two OPCON characters of PRESTORE ID. Hit run. If 
PRESTORE ID was entered, the second halt is to enter 
the second two OPCON characters of PRESTORE ID. See 
OPCON list for valid OPCON codes. 

Could not find paper tape stations alerted and ready. 
Make a station alert and ready. Hit run. 

Bus parity on PTS. Restart program. 

Reader not in five level mode. Correct and hit run. 

PT reader not ready. Make PT reader ready and alert and 
hit run. If no more input, clear "A" and hit run. 

Paper tape parity error. Restart program. 

Could not find an ICC unit. Connect and hit run. 

Bus parity on tape unit. Restart program. 

File protected tape. Insert ring and hit run. 

Write parity, Clear “A" to ignore. Hit run with "A" 
not equal 0 to retry. 

Control aborted open-ended prestore. Restart program. 

Printer out of paper. Insert paper and hit run. 

Bus parity error on printer. Notify FOCCPAC Mainte¬ 
nance Group. 

Cannot locate a printer. Attach printer and hit run. 
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A-0071 Printer not ready. Make printer ready and hit run. 

A*0063 Card read stop. Correct condition and hit run, 

A-0100 Card validity error. Re-position cards and hit run. 

A*07.00 Card read error. Re-position cards and hit run. 

A-0064 Bus parity error on the card reader. Inform FOCCPAC Main¬ 
tenance Croup. 

A»0061 Card reader not ready. Make ready and hit run. 

A-2500 Could not locate a card reader. Attach card reader 

and hit run. 

A-0065 PRESTORE ID illegal, check BOF card for legal ID. 

VALID OPCON CODES; 

A-06 0-60 5-65 
C-10 1-61 6-66 

G-14 2-62 7-67 

M-22 3-63 8-70 

X-35 4-64 9-71 

BOF AND EOF CARD FOR OPCON PRESTORE 

1-8 15 
D 
D 

16 17-20 

M XM00 ; PRESTORE ID 

E XM00 

BOF AND EOF FOR AUTODIN PRESTORE 

1-8 15 

T 
T 

16 17-20 

M XM00 ' PRESTORE ID 
E 3ÍM00 1 

2.5 MAGNETIC TAPE TO CARD (FILE SEGMENT 0006) 

2.5.1 Function 

This routine punches from 1 to 96 cards per magnetic tape record in 
either binary or Hollerith mode. 

2*5*2 

Magnetic tape drive and card punch. 

2,5,3 Options 

a. Punched cards can be either binary or Hollerith. 

b. From 1 to 9 specified files can be punched. 

c. From 1 to 9 files can be skipped before punching begins. 
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2.5.4 Jump Keys/Stop Keys 

a. Jump Key 4 - Set to bypass the typewriter. 

2.5.5 Operating Instructions 

a. Load segnent 0006 into bank 1. 
b. Master eisar and hit run. 
c. Typewriter will output "MODE?" Type TC for tape to card. 
d. Typewriter will output "TAPE WXYZ", Enter WXYZ of tape 

drive. 
e. Typewriter will output "CARD WXYZ". Enter WXYZ of card 

punch. 
f. Typewriter will output "BINARY OR HOLLERITH TYPE H OR 

B", Type B for Binary or H for Hollerith. 
g. Typewriter will output "TYPE NUMBER OF FILES TO BE 

PUNCHED". Enter number of files to be punched. If all 
files are to be punched, type just the period; if a 
specified number are to be punched, enter 1-9. 

h. Typewriter will output "TYPE NUMBER OF FILES TO BE 
SKIPPED". Enter number from 0-9 to be skipped. 

2.5.6 Messages/Errors 

a. MODE? - Type TC for tape to cards. 

b. TAPE WXYZ - Type WXYZ of tape drive. 

c. CARD WXYZ - Type WXYZ of card punch. 

d. BINARY OR HOLLERITH TYPE H OR B - Type H for Hollerith 
and B for Binary. 

e. TYPE NUMBER OF FILES TO BE PUNCHED - Type the number of 
files to be punched (1-9) or just a period for all files. 

f. TYPE NUMBER OF FILES TO BE SKIPPED - Type the number of 
files to be skipped, any number from 1-9. 

g. TAPE DT«...., ERR*..., - History Information only - Tape 
data transfers and errors. 

h. CARD DT««,..., ERR*.... - History Information only - Card 
data transfers and errors. Errors are rejected into 
pocket 2. 

i. PROCESSING FILE NUM - Indicates that the next file is 
being processed. 

j. ROUTINE COMPLETED - PAU. 

k. CANNOT GET TAPE STATUS - Ready a tape drive. 
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i. HOPPER EMPTY - Add more cards to punch, 

a. CANNOT GET PUNCH STATUS -• Ready a card punch. 

n. UNRECOVERABLE TAPE ERROR OCCURRED - Job aborted. 

o. PUNCH STOP - Correct condition. 

p. HIT PERIOD TO RESTART - Hit period to continue after 
correctable error condition such as hopper empty, 
punch stop, etc. 

q. GIVE ME AN ICC UNIT TO ACE - Attach an ICC unit. 

r. END OF TAPE SKIP ABORTED - Seif explanatory. 

2.6 CARDS TO PRINTER 80/80 LIST (Fllg SEGMENT 0007) 

2.6.1 Function 

This routine will print cards 80/80 just as they are read from the 
reader. It also gives page numbering and total card count at the end 
of the listing. No classification can be obtained except from what is 
in the cards. 

2,6.2 Equipment 

Card reader and printer. 

2.6.3 Options: None, 

2.6.4 Jump Keys/Stop Keys 

Jump Key 2 - Set for double spacing. 

2.6.5 Operating Instructions 

a. Load segment 0007. 
b. Master clear. 
c. Hit run. 

2.6.6 Messages/Errors 

a. P-0151 Printer not on-line. Ready printer and hit 
run. 

b. P-0221 Reader not on-line. Ready reader and hit run. 
c. P-0421 Final halt - if more runs are required, load 

cards and hit run. 

NOTE: In the event of a card jam, remove cards from the reader, place 
the last card in the stacker in front of deck, and restart or 
run P-0243 to bypass the top of page routine. Card count 
includes any blank cards. 
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2.7 COM DUMP OM MAGNETIC TAPE OR PRINTER (FILE SEGMENT 0011) 

2.7.1 function 

This routine will format and output a spécifie area of core on to 
either a printer or magnetic tape. 

The output will be dumped sixteen words per line in matrix form. 

B* 00 01 02 
OOQO AMA BABB CCCC 
0020 YYYY 

17 
NNNN 

- Contents of location 0000 
• Contents of location 0020 

If one or more lines contain the same constant, a single line 
will be printed giving the address range and constant value. 

00 01 02 03 
0120 7101 0100 0000 0000 
0140 thru 7776 have 0000 

* represepts bank that was dumped. 

17 
0000 

2.7.2 Equljment 

A printer or tape drive on internal channel. 

2.7.3 Optionsi None. 

2.7.4 Jump Kevs/Stop Keys; None. 

2.7.5 Operating Instructions 

a. Load segment 0011 in any bank other than the bank you 

wish to dump. 
b. Master clear. 
c. Enter parameters 

P-0110 A-000Y Y-Bank to be dumped 
P-0111 A-BBBB B-First word address of core to be dumped 
P-0112 A-EEEE E-Last word address + 1 to be dumped 

d. Master clear. 
e. Set A-WXY0 WXYO-Select code of TCU or printer 

f » Hit run. 

2.7.6 Mescages/Errors: None. 
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2.8 PAPER TAPE TO MYLAR TAPE COPIER (FILE SEGMEHT 0013) 

2.8.1 Function 

To copy paper tape to mylar tape in the event the Tally Is down. This 
program has delays built in to keep the punch from over heating. 

2.8.2 Equipment 

Console paper tape reader and console paper tape punch. 

2.8.3 Options 

It is possible to make the program run faster by increasing the number 
of 10-frame blocks that it reads and punches between delays (location 
75 bank 0). It is not advisable to do this when punching myla'* tape, 
because mylar is not oil impregnated and the cycle of the punch may 
cause it to heat up excessively and crack the punch pins. If it is 
desired to speed up the program, the procedure is as follows: 

a. After loading routine 13, master set P*0075, 
b. Set "Z" - the octal number of 10-frame blocks to be 

punched between delays. 
c. Place enter switch up. 
d. Step computer. 
e. Reset the enter switch. 
f. Master clear and hit run. 

2.8.A Jump Keys/Stop Keys 

Stop Key 1 - Set to stop the program. 

2.8.5 Operating Instruction 

a. Load segment 0013. 
b. Ready console paper tape reader and console paper tape 

punch. 
c. Master clear. 
d. Hit run. 

2.8.6 Messages/Errors: None, 

2,9 DUMP DISK ON PRINTER (FILE SEGMENT 0015) 

2.9.1 Function 

This routine will output any track or number of tracks from disk to 
a line printer. 

2.9.2 Equipment 

Disk file to be dumped on the external channel and a line printer on the 
Internal channel. 
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2.9.3 Options 

Three print options are available: 

Option 0 » OPCON 80 character per line list 
Option 1 • 160A dump format list 
Option 2 - 1604A dump format list 

2.9.4 Jump Kays/Stop Keyç 

Stop Key 1 - Halts to enter record length for option 0 print. P*0365 
and A-0050. Set A » length of record in 160A octal words (1-74). 

2.9.5 

2.9.6 

Operating Instructions 

a. Load segment 0015 into bank 0. 
b. Master clear. 
c. Hit run. 

Programmed halt P«0110 
file to be dumped. 

d. Hit run. 
Programmed halt F^OlXâ 
BCD numbers of the track 

e. Hit run. 
Programmed halt P»0121 
BCD numbers of the first 

f. Hit run. 
Programmed halt P-0145 
to be dumped in octal. 

g. Hit run. 
Programmed halt P-0151 
printer. 

h. Hit run. 
Programmed halt P-0156 
output. 

i. Hit run. 

Messages/Errors 

A-7000 set A - WXYM of disk 

A-0001 set A - first two (2) 
to be dumped. 

A-0002 set A - second two (2) 
track to be dumped. 

A-5555 set A • number of tracks 

A-1400 set A - WXYZ of line 

A-0000 set A - option of printed 

a. P-0735 
b. P-1051 

c. P-1076 
d. P-0110 

Tried to read a track greater than 9999, 
Lost data 64 times in one pass. Master clear 
and restart job. 
Invalid mod or parameter given. 
A-7000 Good halt - To dump more tracks do steps 
c through 1. 
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The following are the BCD codee used when assigning track addressed: 

jjgte Enter 

2.10 

2.10.1 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

12 
01 
02 
03 
04 
05 
06 
07 
10 
11 

TELMAC PRESTORE (FILE SËGMEMT 0017) 

Function 

Prestore a TELMAC generated magnetic tape to an 
open-ended file. 

2.10.2 Equipment 

Magnetic tape drive, typewriter, and line printer. 

2.10.3 Options: None 

2.1°.4 Jpmp Kevs/StOD Kevs: None. 

2‘10,5 Operating Instructions 

a. Load segment 0017 into bank 0. 
b. Master clear and hit run. 
c. Typewriter will output "PRESTORE ID*", Type in 

PRESTORE ID of an open-ended file. If an error is 
made while typing, type a / (slash) to delete then 
retype correctly. To terminate typing, type a 
period, 

Messages/Errors 

a. PRESTORE ID- - Any legal PRESTORE ID of an open-ended 
file. 

b. TAPE WXYZ - WXYZ of the tape drive containing TELMAC 
magnetic tape. 
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c. LP WXYZ - WXYZ of a line ptinter for on-line listing. 

d. PROGRAM COMPLETE - End of program. The magnetic tape 
will rewind and unload, and program will recycle. If 
another input tape is required, hit run. 

NOTE: You must wait until the auto-job is complete. This program will 
automatically enable the auto-job. 

e. CAN’T lET TAPE STATUS - Attach tape device and retype 
when requested. 

f. CAN’T GET LP STATUS - Attach a line printer and retype 
when requested. 

g. ILLEGAL - Previous type-in contained Illegal Information. 
Repeat type-in when requested. 

h. CANNOT LOCATE ICC/CÎCC - Attach ICC to computer and 
hit run. 

2.11 DFM DIRECTORY REBUILD (FILE SEGMENT 0035) 

2.11.1 Function 

a. To initialize a directory. 
b. To read all directories and print them. 
c. To read an individual directory. 
d. To write an individual directory. 

NOTE: This routine is a segment of DFM and can function only on a DFM 
computer. 

2.11.2 Equipment 

DFC and printer. 

2.11.3 Options 

Described in paragraph 2.11.5 below. 

2.11.4 Jump Keys/Stop Keys 

Described in paragraph 2.11.5 below. 

2.11.5 Operating Instructions 

a. To initialize a directory. 

(1) Set P-7600 relative bank • 3 
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(2) Set all jump keys, 
(3) Hit run. 1 
(4) Halt - P-7100 A-0000 

Set A»DFC/module (module in BCD) 
(3) Hit run. 
(6) Good halt P-7100 A-0000 
(7) If more directories are to be initialized, 

simply enter the DFC/module in "A" and hit run 
(go to step d). 

b. To read all directories and print them. 

(1) Set P-0100 relative bank - 3 
(2) Hit run. 
(3) Good halt P-0100 bank » 3 (DFC/module is printed in 

upper right comer) 

c. To read an Individual directory. 

(1) Set P-7100 set relative bank - 3 
(2) Set A-DFC/module (module in BCD) 
(3) Hit run. 
(4) Good halt P-7100 A-5500 (FWA of directory) 

d. To write an individual directory. 

(1) Set P-7100 set relative bank * 3 
(2) Set all jump keys. 
(3) Set A-DFC/module (module in BCD) 
(4) Hit run. 
(5) Good halt P-7100 A-0000 

2.11.6 Messages/Errors 

a. P-0110 A-1300 Enter printer in "A" and hit run. 
b. A-0535 Disk read/write error - status word 

0 in BER and status word jL in BXR. 

NOTES Directory is written from 5500-6763 bank 3. 

Insure that a printer is on-line and ready. 

2.12 PCC (PERMANENT CONTROL CARDS) (FILE SEGMENT 0036) 

2.12,1 Function 

To create and maintain a file of permanent control cards on the ACE 
disk system. Provisions have been made to allow up to 700 decks of 
control cards to reside on the disk. Segment 0036 has, by selectable 
options, all services that are necessary and useful to maintain the 
master file of control cards. These options are described in paragraph 
2.12.3 below. 
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2.12.2 ga»*F"*pt 

DFC on external channel, card reader and printer on either channel. 

2*12*3 SEÎifiSS. 

a. 0001 - Md a PCC file to the disk or replace an exist¬ 
ing file with the sane task ID, One copy of the new 
deck will be printed as well as a copy of the replaced 
deck where applicable. In case of INXX errors the file 
will not be placed on disk unless the override (Jump 
Key 1) twitch .is set. 

b. 0002 - Itemize all existing PCC files giving (1) file 
ID* (2) date created/updated, and (3) an actual track 
address of the file. The total number of available 
PCC units Is also printed. 

c. 0003 - Print a designated file of control cards. The 
actual file name must be supplied and the computer will 
halt twice for the Insertion of these parameters. For 
PCC files, the OPCON coded file name must be entered; 
for table jobs, the actual equivalent of the job number 
must be supplied. 

Example: PRINT PCC FILE CSP4 

1st HALT A-Q000 SET A-1030 
2nd HALT A»0000 SET A-2564 

Example: PRINT TABLE JOB 149 

1st HALT A-0000 SET A-0225 (149in-225o) 
2nd HALT A-0000 SET A-0000 

d. 0004 - Print a designated file of control cards including 
any chained data. The same parameters delineated for 
option 0003 must be entered. 

e. 0005 - Print X copies of the INXX error messages. These 
messages are used in conjunction with the I/O 160-A 
and are provided for convenience. The computer will 
halt once, asking for the number of copies in the 
A-reglster. 

f. 0006 - Create the PCC directory tracks from scratch. 
This option is only to be used when initializing a new 
disk and should be used only by FOCCPAC Executive 
Systems Croup. 
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g. 0007 - Print .the .overflow directory} provide tool 
for maintenance of the system and has no direct bearing 
on the permanent control cards. 

h. 0010 - Delete a PCC task from a file. This option 
shooId be used judiciously and requires the same para¬ 
meters as for option 0003. 

i. 0011 - Print all PCC files. 

j. 0012 - Create the overflow directory and clear mod 2 
to the bottom of the table job PCC files. 

Jump Keys/Stop Keys 

Jump Key 1 - Set to override INXX errors. 

2*12“5 Operating Instructions 

a. Load segment 0036. 
b. , Master clear. 
c. Hit run. 

Programmed halt P-0120 A-0000 Enter the option desired 

. in the A-register. 
ti # iii c run • 

2*12.6 Messages/Errors 

For all error halts reference side-by-side listing located in the 
Executive Systems Office or on the computer floor. 

0PC0N code for alpha and numeric values for operator's use when enter¬ 
ing task name; 

A-06 
B-Û7 
C-10 
D-ll 
E-12 
IM3 
G-14 

H-15 
1-16 
J-17 
K-20 
L-21 
M-22 
N*23 

0-24 
P-25 
Q-26 
R-27 
S-30 
T-31 
U-32 

V-33 
W-34 
X-35 
Y-36 
2-37 
0-60 
1-61 

2,13 MNEMONIC DUMP (FILE SEGMENT 0037¾ 

2.13.1 Function 

2—62 
3*63 
4- 64 
5- 65 
6*66 
7- 67 
8- 70 
9*71 

To dump core In mnemonic form on a line printer. This routine cannot 
distinguish between actual data and Instructions. Actual data will 
be interpreted as instructions. 
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2*13*2 gqoiPMient 

Line printer 1 and tape drive on the internal channel. 

2'13-3 fleMona! «one. 

2*13*4 Jump Keys/Stop Key« 

Jump Key 2 - Set to bypass the control computer. Use when you have 
no access to the control computer. 

2.13.5 

2.13.6 

2.14 

2.14.1 

.Instructions 

a. Load segment 0037 in a bank other than the bank or 
banks to be dumped. 

b. Master clear. 
c. Hit run. 

Programmed halt A*4000 

d. Hit run. 
Programmed halt A*00Q1 

e. Hit run. 
Programmed halt A-0002 

f. Hit run. 
Programmed halt A-0003 

g. Hit run. 

MÇ.g.sa&es/Errors 

Set A ■ WXYZ of tape drive 
where scratch is mounted. 

Set A * Bank to be dumped. 

Set A * First word address 
of area to be dumped. 

Set A ■ Last word address + 
JL of area to be dumped. 

a. A-0000 A printer was not found ready on internal channel. 
b. A-4000 Good End of Job - do steps 2,13.5c through g if 

another area of core is to be dumped. 

2 BANK PRINTITALL (FILE SEGMENT 0042) 

Function 

This segment la a magnetic tape print routine using any one of the op¬ 
tions described in paragraph 2.14.3 below. The program can operate on 
either the 8090 or 160-A. 

The options that do not use format control from tape are printed in 
the following standard format; 

Print labels and file marks on first page. 
Skip to top of next page. 
Print top security line. 
Advance paper one line. 
Print 56 lines of data. 
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Advance paper one Line. 
Print the page nuaber. 
Print the bottom security line. 
Skip to the top of the next page. 
Print the top security line, etc. 
When an end-of-file label is found. 
Skip to the page number line, and 
Print: “PAGE XXXX OF XXXX PAGES", 
Advance paper one line. 
Print the bottom security line. 
Skip to the top of the next page. 
Print labels and file marks. 
If the second label was a beginning-of-file .label, reset 
page counter to zero, skip to the top of the next page and 
continue the print sequence. 

On the last page of each file that is printed, the total number of 
pages that have been printed and the page number for that page are 
printed on the same line. 

EXAMPLE: Page 0137 of 0137 pages. 

When a file mark is encountered in the middle of a data file, the 
program handles it in the following manner: 

Skip to the page number line. 
Print the page number. 
Advance paper one line. 
Print the bottom security line. 
Skip to the top of the next page. 
Print the top security line; and on the same line, but the 
other side of the page, print: *** FILE MARK ***. 
Advance paper one line and continue normal print sequence. 

If format control is in use: 

Skip to the top of the next page. 
Print: *** FILE MARK ***. 
Skip to the top of the next page and continue print operation. 

2.14.2 Equipment 

Tape drive and printer on internal channel. 

2.14.3 Options 

The following is a list of current print options provided by the 
PRINTITALL utility program. 
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IIP« of Print 

Straight list - This option is a straight list, 
printing the first 120 characters of each record 
read from tape. Anything over 120 characters is 
ignored. If the record is less than 120 charac¬ 
ters, but more than one (1) 160-A word long, the 
remaining print line will be padded with blanks. 
If page numbering is not deleted, this option 
will follow the standard print format for unfor¬ 
matted tapes. 

FILEPRINT - This option is the same as option 00, 
except that it prints formatted tapes and checks 
the first position of each character. The user 
ia responsible for the security classification. 

OTPRINT and PFC - This option is the same as 
option 00, except that the control characters 
on tape are formatted in a different sequence. 

Print over 120 characters - This option will 
print any record from 2 to 7700 octal 160-A 
words. This is equal to 1000 decimal 1604-A 
words. This option unblocks the Input record 
one word at a time, until it has enough words to 
print one line, or reaches the end of the input 
record. It then prints a 120 character line 
utilizing the standard print format for unïonnatted 
tapes. After printing that line, it returns and 
checks to see if the entire record has been 
printed. If so, it reads the next input record. 
If there is more of the record to be printed, 
it continues unblocking the record one word at 
a time until It has printed the entire record. 
By unblocking one word at a time, the record 
may end in the middle of a printer line and still 
be printed correctly. 

This option is the same as option 03 - except 
the line printer is advanced one line before 
printing each new input record. This will give 
the user a clear indication of where one record 
stopped and the next begins. 

Binary tape dump. 160-A format binary dump. It 
will dump records that range In length from 2 to 
7700 octal 160-A words. The paper Is advanced 
one line between each new record, and a header 
is printed across the page to aid the user in 
reading the output. If the record takes more 



Type of rriqif: 

than one page to print, another header is printed 
at the top of the new page. The program prints 
20 optai 160-A words on each line. If the record 
contains an odd nuiaber of words, not a multiple 
of 20, the last line of the record will contain 
from 1 to 17 octal words. Any record that is 
over 7700 octal words in length will have only 
the first 7700 locations printed; the rest will 
be ignored. At the start of each new line of 
print this option will go to a routine that 
checks for repeated data. 

Binary tape dump, 1604-A format - This option is a 
1604-A format (XX X XXXXX XX X XXXXX) dump. It 
will dump records that range in length from 1 to 
1000 decimal 1604-A words long. The paper is 
advanced one line between each new input record. 
This option prints four 1604-A words per line 
in instruction format. Before the line is 
printed, a transfer is made to a repeated data 
check routine (see option 05). If the input record 
contains more than 1000 decimal 1604-A words, the 
first 1000 will be printed and the rest ignored. 
This option utilizes the standard print format 
for unformatted tapes. 

Straight list on 501 printer - This option is like 
option 00, except it will print 136 characters 
per line instead of 120 characters. 

Over 136 characters on the 501 printer - This 
option is the same as option 03, except it will 
print 136 characters per line instead of 120 charac¬ 
ters. 

This option Is the same as option 10, except It 
advances one lire between each new input record. 

VARIPRNT for the 0PC0N printer - This option is the 
same as option 03, except it checks the first 
character. This option prints using the standard 
print format for formatted tapes. 

VARIPRNT for the 501 printer - This option is the 
same as option 12, except it will print 136 charac¬ 
ters per line instead of 120 characters. 

FILEPRNT for the 501 printer - This option is the 
same as option 01, except it will print 136 
characters per line instead of 120 characters. 



Option Type of Print 

FORTRAN print - Option 13 is a FORTRAN format 
print. It will print the first 120 characters 
of each record that la read from tape, with 
anything over that being Ignored. If the record 
la less than 120 characters, but more than one 
IbO-A word long, the remaining print positions of 
that line will be padded with blanks. If the 
record Is one 160-A word long, it will be ignored. 
This option is designed to terminate the print 
when It locates two double period (..) records in 
a row. 

DUMPEDIT for 1604-A - This option is a 1604-A 
format (XX X XXXXX XX X XXXXX) octal core dump. 
It will print four 1604-A words per line of 
print in Instruction format, showing the first 
word address of this block of data and the 
contents of the six 1604-A index registers. 
Before each line is printed, this option checks 
for repeated data via a subroutine called 
equality test (see option 05). ThU option 

utllixes the standard print format for unformat'ed 
tapes. 

Same as 16, but prints the post mortem dump (SEG 
ID of 00) and bypasses any restart dump. 

20 Same as option 03, except it will print only 80 
characters per line. This will give the user the 
capability to print blocked card images. 

PKINflTALLProgram Notes 

‘timesT?e pr08n,m wUl atteinPt t0 « record 10 
will t£!íT C0"8lder« u t0 have a solid parity error. The program 

progress? ^ 88 dependin8 upon the ^ of Print in 

Formatted Prints: For tapes that have control characters the proeram 

the last Un a0) cha'acte™ the fi?st and/or only line of the input record. 

bfpnnted? TflPeSÎ FCr un£onnatted tape®» the following message will 

****** TAPE PARITY ERROR ****** OCCURRED ON THE FOLLOWING RECORD ****** 

Note 2: Multifiled Tapes; When printing mulciflled tape 
prints all flies to the end of the reel. 

the program 
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2.14,5 

2.14.6 

2.14.7 

Jump Keys/Stop Kays 

a. 

b. 

c. 

d. 

Stop 1 - Manually enter print option. Computer will 
halt with P-3370 or P-0454. Clear A-register and enter 
desired option. Reset STOP Key 1 and hit run. 

AUnL!iey l ~ Skip fileS- CoraPuter wiU halt with P-5367 
A-0000. Enter A with the number of files to be skipped. 
Reset Jump Key 1 and hit run. 

Jump Key 2 - Reassign equipment. Complete any printing 

pní'M?en Set Jump Key 2 " con>Puter will halt with 
»5215. Make new crosspoints, reset Jump Key 2 and 

hit run. 

Jump Key 4 - Aborts a printout. 

Operating Instructions 

a. Load segment 0042 into bank 1 only. 
b. Master clear. 
c. Hit run. 

Messages/Errors 

2.15 

2.15.1 

a. P-3161 Mount next reel of multireel file. 
b. P-5270 Tape drive not available, 
c. P-5274 Printer not available. 
d. P-5300 ICC not available. 
e. P-0440 A-0011 No classification. 

Cîear "A" and enter classification: 

0 - UNCLASS 
1 - CONFIO 
2 - SECRET 
3 - TOP SECRET 
4 - TOP SECRET NOFORN 
5 - TOP SECRET SIOP ESI 

f. P-0446 A-0012 No option on the tape 
enter print option. 

clear "A” and 

MASTER DISK REBUILDER (FILE SEGMENT 0044I 

Function 

oureJe oí LíunH? !? te a magnet,c “P* o» disk for the 
purpose of rebuilding the system disk. Disk can also be dumped- 
however, central control function 27 is now utilized. P ’ 

2.15.2 Equipment 

A tape drive on internal channel with ECO switch 
external channel. on and a DFC on the 
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2.15.3 Option« 

a. 0000 » Dump disk to tape. 
b. 0001 * Dump tape to disk. 

2.15.4 Jump Kevs/Stop Keys: None. 

2.15.5 Operating Instruction« 

a. Load segment 0044 into bank 3. 
b. Master clear. 
c. Set relative bank to 2. 
d. Hit run. 

Programmed halt P-0103 A-0000 
Set A ■ option 

e. Hit run. 
Programmed halt P-0107 A-ZOOO 
Set A - DFC and mod (e.g., 7501) 

f. Hit run. 
Programmed halt P-0125 A-4000 
Set A - tape drive being used, 

g. Hit run. 

2.15.6 Messages/Errors 

a. A-0204 Tape error - to accept data clear "A" and hit run. 
b. P-0336 A halt at the end of each reel that was dumped 

using CCC function 27. If another reel is 
required, do steps b through g of the operating 
instructions. 

2.16 160-A TAPE LABELER (FILE SEGMENT 0054) 

2.16.1 Function 

This routine allows the operator to label magnetic tapes with the 
beginning tape label. 

2.16.2 Equipment 

A typewriter and tape drives. 

2.16.3 Options: None. 

2.16.4 Jump Kevs/Stop Keys 

Jump Key 4 - Set to bypass the typewriter in the event that the type¬ 
writer is down. Tape drive and reel numbers will be entered in the 
A-reglster instead of via the typewriter. 
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2.16.3 Oje rat: Ing Instruction« 

2.l6.fe 

2.17 

2.17.1 

a. Load segment 0054. 
b. Master clear. 
c. Hit run. 

d. Typewriter will type out the message "WXY •" for the 
tape drive. Type the tape drive number (e.g., 611) 
followed by a period. If a typing error is made, type 
/ (slash) and then the correct tape drive number 
followed by a period. After the period is typed, 
the message "REEL will type out. Type in the 
reel number of the reel that you wish to label 
followed by a period. Use the same procedure as above 
if a typing error is made. 

e. If the typewriter is down, set Jump Key 4 and the 
computer will halt with 

A«400Q Enter A with WTO of the tape drive and hit 
run. 

A“0001 Enter A with the 1st digit of reel number in 
octal and hit run. 

A-0002 Enter A with the 2nd digit of reel number in 
octal and hit run. 

A-0003 Enter A with the 3rd digit of reel number in 
octal and hit run. 

A-0004 Enter A with the 4th digit of reel number in 
octal and hit run. 

A-0005 Enter A with the 5th digit of reel number in 
octal and hit run. 

Messages/Errors 

a. WXY- 
b. REEL- 
c. Illegal 
d. Ring is out 
e. Not ready 
f. Parity 
g. Not connected 

Request for tape drive. 
Request for reel number. 
Illegal parameter entered. 
Ring is out of the tape. Insert ring. 
Tape drive not ready. 
Write parity. 
Tape drive not connected. 

BCD TAPE PRINT (FILE SEGMENT 00561 

Function 

allowa Println8 of BCD tapes (even parity) at FOCCPAC. 
The ECO switch may have to be turned ON in the TCU. 

2-17.2 Equipment 

Tape drive and printer on internal channel. 
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2.17.3 Option«: Non'». 

2.17.4 Jump Key«/Stop Key«: None. 

2.17.5 Operating Instructlone ... .. 

a. Load segment 0056. 
b. Master olear. 
c. Set ttie "P*»reglBter to 110 and enter the'tape drive 

select code In the Z-register. 
d. ' Step the computer, 
e. Enter the printer select "code in the Z-register. 
f. Step the, computer. 
g. Master clear and hit run. 

2.17.6 Messages/Errors 

Check the side-by-side listing for halts. 

2.18 160-A SSEC BOOTSTRAP (FILE SEGMENT 0066) 

2.18.1 Function 

This is not literally a nonsystem routine as such. It serves the purpose 
of getting one more bootstrap off the computer floor and onto disk 
where it Is more readily accessible. It is used to call the program 
off the SSEC tape, 

2.18.2 Equipment 

Magnetic tape drive on either channel. 

2.18.3 Options: None. 

2.18.4 Jump Keva/^top Keys. 

Jump Key 1 - Set to cause the computer to halt to allow the operator 
to enter the magnetic tape drive select code and channel where the 
SSEC master tape is hanging. 

2.18.5 Operating Instructions 

a. Load segment 0066. 
b. Master clear. 
c. Set Jump Key 1. 
d. Hit run. 

Programmed halt A-0006 

e. Hit run. 
Programmed halt 

Set A«WXY0 of tape drive where 
the SSEC master is. 

Enter the A-reglster with the 
channel of the tape drive where 
the SSEC master is on. 
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f. Hit run. 
Programmed halt A-0000 Enter the A-register with the 

select code of the reader. 
g. Take down Jump Key 1. 
h. Hit run to start the SSEC-controlled task. 

2.18.6 Mesaaaes/Errora 

None. If a halt, occurs after card deck has started to read, refer to 
NAVCOSSACT Document No. 12M901D TR-01, Appendix Z (MCSIM and SSEC halts). 

2*19 NSU BOOTSTRAP (FILE SEGMENT 0067) 

2.19.1 Function 

Load enough instructions to call segment 0000 into core. 

2.19.2 Equipment 

Console paper tape reader. 

2.19.3 Options: None, 

2.19.4 Jump Kevs/Stop Keys: None. 

2.19.5 Operating Instructions 

a. Load bootstrap (MYLAR) tape in desired bank. 
b. Good halt. 

P-0370 A-4040 
If any difference, repeat steps a and b. 

2.19.8 Messages/Errors: None. 

2.20 8090 MONITOR (FILE SEGMENT 0074) 

2.20.1 Function 

To provide an interface between the 8090 and ACE control using the 
161 typewriter. Also required with segment 0076 to get the grasp 
specs from disk. 

2.20.2 Equipment 

161 typewriter. 

2.20.3 Options; Hone. 

2.20.4 Jump Kevs/Stop Keys: None. 
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2*20.5 Operating Instructions 

af Load segment 0074 into bank 1, 
b. Master clear. 
c. Mit run. 
d. Typewriter will output "8090 MONITOR", hit carriage 

return. 
e. Typewriter will output "CON FILE ID", type in desired 

segment number followed by a period, 

NOTE: If an error was made while typing in the segment 
number, retype the correct segment number after 
typing a / (slash). 

2*20.6 Messages/Errors 

a. ^8090 MONITOR" indicates that segment 0074 is loaded. 
b. "CON FILE ID" Type in desired segment number. 

2*21 .^SF SPECIFICATION COMPILER (FILE SEGMENT 0075) 

2.21.1 Function 

To compile OCR page reading specification on tape in the format 
expected by segment 0076 (Grasp prestore to disk program). 

2.21.2 Equipment 

Tape drive, 161 typewriter and 915 page reader. 

2.21.3 Options: None. 

2*21.4 Jump Keys/Stop Revs; None. 

2,21,5 Operating Instructions 

a. Load segment 0074. 
b. After segment 0074 types out "CON FILE ID" type in "75". 
c. Typewriter will output "REEL NO". Enter the reel number 

where the specs are to be compiled. (Tape must be 
mounted on drive 0.) 

NOTE: If tape output of the compiled specification Is not 
desired, hit space and go to step f. 

d. Typewriter will output "FILE ID". Type in file iden¬ 
tification followed by a period. File ID must be 15 
characters or less. (Steps c and d physically relabel 
the tape.) 

e. Typewriter will output "SEG ID". Type disk segment 
identification of which the last three digits must 
match the last three digits of the second parameter 
in the DOC control field of the specification page. 
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2*21.6 

2.22 

2.22.1 

f. 

g* 

íftuïnPíoaíí0n«n2^COmPíete, l,Ít 8paCe and contr°l will return to the 8090 monitor» 
Typewriter will output "PRESTORE ID". Type in ooen- 

USer 8 j0b Wil1 be Prestored, 
_ ® JT ÍJ1 be in an ld e looP waiting to read the 
specification page, A load-specification "bottom of 
the page will terminate reading of that page. An 

' will terminate the reading of a set of specifica¬ 
tion and return you to step e. 

Messages/Errors 

a. Reel No 
b. File ID 
c. Seg ID 
d. Prestore ID 

Type a space to close the output tape. 

GRASP PRESTORE (FILE SEGMENT 0076ï 

Function 

Type reel number 
Type file IDt example "SPEX" 
Type disk segment ID 
Type actual open-ended file ID where 
segment 0076 will prestore to. 

text ^ nPa8e8,/ï1î íhe sPecification from disk and prestore the 
0pen”ended file* The prestore ID on the top of the OCR 

ended 68 t0 se8mfint 0076 which specs to use and which open- 
ended file to prestore to. F 

2.22.2 Equipment 

915 page reader and 161 typewriter. 

22*3 Options: None. 

2'22'4 Jump Keys/Stcp Revs: None. 

2,22,5 Ojerating Instructions 

a. Load segment 0074 into bank 1. 
b. Master clear and hit run. 
c. Typewriter will output "8090 MONITOR", hit carriage 

d. Typewriter will output "CON FILE ID", type in "76" 
e. Program will be in an idle loop waiting for the pa¿es 

to be prestored. 
f. As each page is prestored, the word "FORM" and the 

four character form number is typed out. 
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2.22,6 Measages/Errors 

a. Form XXXX Indicate® the open-ended file to which 
the page will be praatored. 

b. Pres ID Err Page reader couldn't read the form line. 
This ia usually caused by no space 
between the line locate bar and prestore 
ID or page didn't load correctly at 
initial read point. 

NOTE: Unreadable character will result in the typing of 
the entire line with an equal • sign replacing the 
bad characters. If you can read the rejected charac¬ 
ters« type them in and hit the carriage return. 

Example: AB»DEF - the * sign is "C", Type In the "C" and 
hit carriage return. 

NOTE: If you have more than one » sign on any line, you 
must type in all the characters after the first • 
sign, then hit the carriage return. 

Example: AB-D-FG - the » signs are "C" and "E". Type 
CDEFG and then hit carriage rciturn. 

NOTE: If you have an - sign and there are two characters 
missing» you must type from the « sign. 

Example: AB*EFG - the • sign Is "CD" which should be two 
characters. Type CDEFG and hit the carriage 
return. 

NOTt: If you cannot read a rejected character, hit backspace. 
This will cause the entire line to be rejected and 
the next line to be read. 
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SECTION III 

160U SYSTEM UTILITIES 

3.1 IPS FILE FORMAT TO JOVIAL TABLE DEFINITION (JOT) 
■.iniwiii.mii             -ggiMai   - Ml   r.,.._r_ .T.||rr|r,-.||n r|||| m...|L ^  

3.1.1 Program Description 

3.1.1.1 Language : JOVIAL 

3.1.1.2 Function 

Convert# data definitions found in an IPS Master File Format record to 
a format acceptable to the JOVIAL compiler or the Compool assembly 
program. 

3.1.1.3 Option 

JOT may be operated under control of the Program Production System 
(PPS) with control information taken from control cards. JOT may also 
be operated by SSEC with a standard set of parameters assumed by the 
program. 

3.1.1.4 Entry to Program 

Preloaded by SSEC or loaded by PPS along with control cards. See 
paragraph 3.1.2 for control information format. 

3.1.1.5 Requirements/Limitations 

No checks are performed to determine if the input tape is of the 
proper format. If it is not, the results will be incorrect. Control 
cards are not error checked. 

3.1.1.6 Linkage 

a. Input 

Input to JOT is the File Format Table and the Item Title 
Table records from an existing IPS-format master file. 
These tables are FFFC and FSTC as described in NAVCOSSACT 
Document No. 12M9Ö1D TR-02, Information Processing 
System (IPS) User's Manual. Additionally, optional 
JOT control Information may be provided when JOT Is 
operated by the PPS. See paragraph 3.1.2 for control 
information format. 
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b. Output 

Output from JOT 1» a file that contains data definitions 
in PPS format and the necessary control information to 
update a symbolic file with these definitions. 

c. Error Stops/Hessages 

JOT uses the system abnormal termination procedure for 
errors detected in I/O operations. 

3.1.1.7 Printouts: None. 

3.1.1.8 Method 

Information systems at FOCCPAC use data bases that are maintained 
and queried with the Information Processing System (IPS), Some 
reports, due to their format and frequency of operations, can be 
more efficiently produced by the use of single purpose report 
generators rather than by the use of IPS. One of the tasks required 
in producing a report generator Is that of defining file data In the 
language of the report generator. Program JOT has been written to 
perform this task for the programmer by converting data definitions 
found in an IPS Master File Format record to a format acceptable to 
the JOVIAL compiler or the Compool assembly program, 

JOT reads from file 05 two records which are assumed to be the File 
Format record and the Item Title record of an IPS master file. A 
PPS table definition is written onto file 28. This definition 
includes an Item definition of each item and subitem defined in 
the File Format Table. Set names, repeat level reference numbers, 
and item titles are written as comments. Imbedded blanks In item 
names are changed to single primes since imbedded blanks are illegal 
in PPS item names. When the Compool format is requested for output, 
item names are truncated to the first eight characters. Reel number 
and file name from the Input tape are also printed as comments on 
the output tape. PPS control cards are written on the output tape 
so that it may be used to update a user's program with cards contain¬ 
ing data definitions from the File Format Table. 

3.1.1.9 Subroutines Required: M/A. 

3.1.1.10 Tables and Files: See paragraph 3.1.1.6. 

3.1.1.11 Peripheral Equipment: Magnetic tape used for input and output. 

3.1.1.12 Storage Locations: 15000 through 27150. 

3.1.1.13 Sample Task Deck 

a. Time, Job and Task cards are to be prepared in accordance 
with NAVCOSSACT Document No. 12M901D TR-01, Appendix H. 
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b. File Carda 

COLUMNS CONTENTS 

1 F 

3-4 30 

5-6 MT 

7 P 

9 U 

15-16 MM 

20 P 

27-40 PFSII1 

COLUMNS CONTENTS 

1 F 

3-4 29 

5-6 CR 

7 I 

9 U, C, S, T 
0, E or 1 

27-40 xxxxmxxxrax 

COLUMNS CONTENTS 

1 F 

3-4 28 

5-6 MT 

EXPLANATION 

Identifies card as file card. 

File code of this utility program. 

Device type (mag tape) assigned to 
this file. 

Use (protected input) of this file. 

Classification of this file. 

Indicates that this file is multi- 
filed to SSEC Master. 

Preload indicator. 

File identification of PFS Master. 

EXPLANATION 

Identifies card as file card. 

File code of card file. 

Device type (card reader) 
assigned to this file. 

Use (input) of this file. 

Classification of this file. 

File identification of card file, 
(user’s ID) 

EXPLANATION 

Identifies card as file card. 

File code of this file. 

Device type (mag tape) assigned to 
this file. 

7 0 Use (output) of this file. 



9 U, C, S, T Classification of this file. 
0, E or I 

27-40 XXXXXJÍXXXXmX File identification of FPS table 
definition (user's Iu>). 

62-63 

COLUMNS 

1 

3-4 

5-6 

7 

9 

27-40 

XX 

CONTENTS 

F 

27 

MT 

S 

U, C, S, T 
0, E or I 

ÀAAAAJUiAAAAAAA 

49-50 

COLUMNS 

1 

3-4 

5-6 

7 

9 

27-40 

VV1 
aluffc 

CONTENTS 

F 

25 

»jfft 
oi 

0 

U» C, S» T 
0, E or I 

XXXXXXXXXXXXXX 

62-63 XX 

Number of save days. 

EXPLANATION 

Identifies card as file card. 

File code of this file. 

Device type (mag tape) assigned. 

Use (scratch) of this file. 

Classification of this file. 

File identification of the user's 
history file. 

Priât option desired. 

EXP LA' .til ON 

Identifies card as file card. 

File code of this file. 

Device (mag tape) assigned. 

Use (output) of this file. 

Classification of this file. 

File identification of user's 
binary program file. 

Save days (14 minimum). 

COLUMNS CONTENTS 

1 F 

3-4 21 

5-6 MT 

EXPLANATION 

Identifies card as file card. 

File code of this file. 

Device (mag tape) assigned. 
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7 O Öse (output) of this file. 

Classification of this file. 9 U, C, S, T 
0, E or I 

27-40 XXXXXXXXXXXXXX File identification of user's new 
symbolic file. 

Note: File 17 (disc) and File 18 (typewriter) are required 
in accordance with existing compile instructions. 

COLUMNS 

1 

3-4 

5-6 

7 

9 

CONTENTS 

F 

11 

MT 

P 

U, C, S, T 
0, E or I 

EXPLANATION 

Identifies card as file card. 

File code of this file. 

Device (mag tape) assigned. 

Use (protected input) of this file. 

Classification of this file. 

27-40 XXXXXXXXXXXXXX File identification of user's old 
symbolic file. 

COLUMNS 

1 

3-4 

5-6 

7 

9 

15-16 

27-40 

53-37 

CONTENTS 

F 

07 

MT 

p 

U, C, S, T 
0, E or I 

MM 

JOT 

18069 

EXPLANATION 

Identifies card as file card. 

File code of this file. 

Device (mag tape) assigned. 

Use (protected input) of this file. 

Classification of this file. 

This file is multlfiled to SSEC 
Master disc. 

File identification of JOT binary 
program. 

Reel number of this tape. 
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EXPLANATION 

Identifies cerd as file card. 

File code of this file. 

Device (nag tape) assigned. 

Use (protected input) of this file, 

Classification of this file. 

File identification of user's FMS 
input file (containing the file 
format record and the item title 
record). 

c. Data cards of card file 

1) All data cards shown in paragraph 3.1.3 should be 
Included. 

2) Data card XGOTO is explained In. paragraph 3,1,2, 
3) Other cards .are required as part of standard PPS 

requirements. 

3-1>2 JOT Control Information 

Control information is entered by the XGOTO 'function of PPS, a function 
which sets the PPS control table to the values cm the XGOTO card and 
causes a jump to the specified address. The control card Is in the 
following format: 

1 

3-A 

5-6 

7 

9 

maim '1 

F 

05 

MT 

P 

U, C, S, T 
0, E or I 

27-40 XXXXXXXXXXXXXX 

XGOTO 

JOT 

tableñame 

tablelength 

XGOTO JOT tableñame tablelength n1 cardnumber n2 type 15000 $ 

PPS function 

Identifies this card as JOT input 

8 0PC0N characters used as the name of the 
user's table output by JOT. 

An integer of 4 characters or less, specifying 
"number of entries." 

nl An increment, added to the starting word 
location of Item descriptions output by JOT. 

cardnumber A 3 letter, 5 digit identifier used to 
sequence output. 
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A 1 to i digit integer used to Increment card 
number. 

ur.ien this parameter Is coded as CLASS, JQT" 
will write output in COMPOOL'"format which 
Includes table and item security classification. 
Item, names will be truncated' if greater than 8 
characters. 
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3.2 RASSEMBLER {lb04A) 

k^age: COMP 3.2.1 

3*2.2 Function 

The function of NAVASSEMBLER 1$ to assemble any number of prestored 
CODAP coded programs that are non-Compool sensitive into loader control 
binary format. 

3.2.3 Options 

a. If a library is to be used, it must be declared as file 
number 14. 

b. If no library is needed, only four files must be declared: 
viz., 01, 11, 12 and 13. 

3*2.4 Entry to Froeram 

The program is nonrelocatable and originates at location 12000 octal. 
It is preloaded by the System and control is transferred to It by 
leaving the starting address blank on the Task card. 

3.2.5 ■ Linkage 

a. Input 

File 1; NAVASSEMBLER - preloaded. 
File 11: Card image tape. 
File 14: Library tape if desired. 

b. Output 

File 12: Side-by-side tape. 
File 13: Binary tape. 

c. Error Termination Codes 

After an abnormal termination, an error message will 
appear in the form 37XX fc YY addr PPPPP; when XX 
represents the status response for the file in question, 
YY represents the File Code and PPPPP represents the 
octal location of the I/O calling sequence. 

In addition, TERM REAS 3735 indicates that an exces¬ 
sive number of EQU's have been processed, 

3*2.6 Requirements/Limitât Ions : None. 
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3.2.7 ¿y.lphTal Equipment 

Magnetic tape drives for input files and magnetic tape diives for 
output files are required. 

3.2.8 Storage Locations 

The program is originated at 12000 octal. Approximately 10500 (octal) 
locations are utilized. 

fcnple „Iff,*, Deck 

a. Tine» Job and Task cards are to be prepared in accord¬ 
ance with NAVCOSSACT Document No. Í2M901D TR-01, 
Appendix H. 

b. File Cards 

COLUMNS CONTEXTS EXPLANATION 

1 F Identifies card as a file card. 

3-4 U1 File code of this utility program. 

5-6 MT 

7 P 

Device type (magnetic tape) 
assigned to this file. 

Use (protected input) of this 
file. 

9 

15-16 

20 

27-40 

COLUMNS 

1 

3-4 

5-6 

7 

U 

MM 

P 

ASM 

CONTENTS 

F 

11 

Mr 

p 

Security classification of this 
file. 

Indicates that this file is 
multifiled to the SSEC Master. 

Preload Indicator 

File identification name of 
utility program. 

EXPLANATION 

Identifies card as a fiVe card. 

File code of card image tape. 

Device type (magnetic tape) 
assigned to this file. 

Use (protected input) of this 
file. 
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9 

27-40 

53-57 

COLUMNS 

1 

3-4 

5-6 

7 

9 

27-40 

U, Ct S, T, 
0, E or I 

xmxxxxxxmx 

xxxxx 

CONTENTS 

F 

12 

MT 

O 

U. C, S, T, 
Of E or 1 

Security4 claseificecion of this 
file. 

File identification name of card 
image tape. 

Leave blank when running at FOCCPAC. 

EXPLANATION 

Identifies card as a file card. 

File code for side-by-side tape. 

Oevice type (magnetic tape) 
assigned to this file. 

Use (output) of this file. 

Security classification of this 
file. 

XXXXXXXXXXXXXX File identification name for side- 
by-side tape. 

COLUMNS CONTENTS EXPLANATION 

1 F Identifies card as a file card. 

3-4 13 File code for binary tape. 

5-6 MT Oevice type (magnetic tape) 
assigned to this file. 

7 0 Use (output) of this file. 

9 U, C, S, T Security classification of this 
0, E or 1 file. 

27-40 XXXXXXXXXXXXXX File identification name for 
Binary tape. 

COLUMNS CONTENTS 

*1 F 

3-4 14 

5-6 MT 

7 P 

* This file is to be used 
3-12 

EXPI ANATION 

Identifies card as a file card. 

File code of library tape. 

Oevice type (magnetic tape) 
assigned to this file. 

Use (protected input) of this file. 

only if a library is needed. 



3.2.10 

CARD 

Ist 

Luc for 
chis Seg 

U Security classification of this 
file. 

M Indicates that this file is 
mult ifiled to the SSEC Master. 

LIBRARY File identification name for the 
Library tape. 

Prestored Deck Structure 

CARD TYPE COLUMNS 

IDENT 10-14 

20-23 

TRANSFER 10-12 

CONTENTS 

IDENT 

XXXX Program ID 

END 

20-28 Label of starting 
address 

Repeat the above-mentioned cards for each program to be assembled. 

Last for FINIS 10-14 
this group 
of programs 
(optional) 

FINIS signals 
NAVASSEMBLER that 
all programs have 
been assembled. 
End-of-file produces 
same effect. 

3.2.11 Pseudo Operation Codes Available 

The NAVASSEMBLER and PPS Assembly Program have basically the same 
capabilities. The Pseudo Operation Codes listed below are all available 
with the NAVASSEMBLER. A detailed description of the codes may be 
tound in the PPS Assembly Language section of the Program Production 
System User's Manual. 

1. BES 
2. BESZ 
3. BSS 
4. BSSZ 
5. DEC 
6. EJECT 
7. END 
8. EQU 

9. FDC 
10. FINIS 
11. FLX 
12. HED 
13. IDENT 
14. LIB 
15. OCT 
16. ORG 

17. 0RGR 
18. REM 
19. RST 
20. SPACES 
21. TEL 
22. TYP 
23. WST 
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3.3 SNQCTAIF - (IòCKA OCTAL AND FDC (OPCON CODE) CARD LOADER 
AMD SNAPSHOT COE£ DUMP ROUTINE.) 

3.3.1 LanRuaae: CODAP 

3.3.2 Function 

SNOCTALF may be incorporated into any 1604A program to provide the 
capability of utilizing an unlimited number of Octal Correction, FDC 
(OPCON code) and/or up to 20 distinct Snapshot Core Dump Cards per 
computer run. The routine expands some of the debugging capabilities 
provided by the MCS/MCSIM and PPS Systems. The features of SNOCTALF 
which make it differ from either or both of the System debugging 
packages are as follows: 

a. SNOCTALF will accept an unlimited number of Octal 
Correction Cards for any given run. These cards 
are in the same format as the MCS/MCSIM Run Modification 
Cards. Each card can contain octal corrections for up 
to four consecutive memory locations. SNOCTALF will 
also accept an unlimited number of cards which contain 
FDC (OPCON code) data. Each card can contain OPCON 
data for up to nine consecutive memory locations. 
Both types of cards may be input in the same job and 
they may be in any order, 

b. The routine requires only about 500 (octal) memory 
locations. The equipment needed consists of a card 
file and one tape file for the snapshot dumps. 

c. When using SNOCTALF, no separate debugging monitor is 
introduced. The routine functions with the object 
program and operates completely within the MCS/MCSIM 
environment. No special types of control cards are 
required to gain access to SNOCTALF, 

d. With SNOCTALF, dynamic dumps (snapshots) may be inserted 
at execution time in any desired program' locations. 
The snapshots need not be planted in the symbolic deck 
and assembled with the object, program. 

e. SNOCTALF also provides the capability for limiting the 
number of successive passes through the snapshot 
location which will produce the dump, and for permitting 
preliminary passes through this location before dumping 
begins. If no limit is specified and fbc object program 
should inadvertently loop through a snapshot location, 
SNOCTALF will automatically terminate dumping after 
63 passes . 
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í. With SNOCTALF, any single Snapshot Core Dump Card may 
define up to four distinct areas of core to dump each 
lime the snapshot :Ls executed. 

g. index registers, the AC and MQ, are preserved both at 
the initial card processing entrance and at the 
occurrence of each snap* 

3.3,3 Options 

SNOCTALF is available to the user as a self-contained, relocatable 
program file which may be preloaded into any area of core not used 
by the MCS/MCSIM System or the object program. The routine is located 
on the same tape or disk as the other IbO^A System Utility programs. 
Program options are as described in paragraph 3.3.2 above. 

3.3.4 Entry to Program 

SNOCTALF is designated as a preloaded file from the 1604A System 
Utility Master. Both SNOCTALF and the object program are preloaded 
concurrently into core. Control is given first to SNOCTALF which 
places the desired octal corrections, FOC (OPCON Code) data and/or 
snapshots in the object program. Control then goes to the octal 
location in the object: program which is punched in columns 76-80 of 
the SNOCTALF Termination Card and normal processing is begun. No 
RTJ SNC1LF calling sequence is required in the object program when 
SNOCTALF is used In this manner. When using SNOCTALF, some modifi¬ 
cations are necessary in the MCS/MCSIM control card deck of the object 
program. {See paragraph 3.3.Sg.) 

3.3.5 Linkage 

SNOCTALF will accept Octal Correction, FDC (OPCON Code) and/or Snap¬ 
shot Core Dump Cards as input. These cards are placed in the card 
reader at run time and are read when SNOCTALF1 is executed. The three 
card types may occur in any order within the input card deck. 

Slight modifications to the MCS/MCSIM control deck for the object- 
program are necessary when using SNOCTALF. These changes are also 
described in this section. 

a. Octal Correction Card Format 

(Same as MCS/MCSIM Run Modification Card.) 

COLUMNS CONTENTS EXPLANATION 

^ Identifies card as Octal Correc¬ 
tion (Run Modification) Card. 

2-6 Octal address 
of first word 
local ion. 
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7-22 Octal Contents 
of first word, * 

23-38 Octal contents *lf any field is left blank, 
of second word * successive fields aw not 

interpreted. 

39-54 Octal contents 
of third word, * 

55-70 Octal contents 
of fourth word.* 

71-80 Ignored 

b. F DC (OPCON Code) Card Format 

COLUMNS CONTENTS 

1 4 

2-6 Octal Address 
of first word 
location. 

7-8 May be 01 
through 09 

9-16 FDC data for 
first word. 

17-24 FDC data for 
second word. 

«'tôt c * * * » * * 

73-80 FDC data for 
ninth word. 

EXPLANATION 

Identifie* card as FDC Modifica¬ 
tion Card. 

Number of word® of FDC data to 
be inserted. 

c. Snapshot Core Dump Card Format 

COLUMNS CONTENTS 

1 6 

2-6 (Octal) 

EXPLAN,AT ION 

Identifies card as Snapshot Core 
.Dump Card, 

Location where snap is to be 
imp lant-ed. 
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7-8 (Octal) 

9-10 (Octal) 

11-15 (Octal) 

16-20 (Octal) 

21-)0 (Octal) 

31-40 (Octal) 

41-50 (Octal) 

53-36 

Number of passes "to" "be made 
through this location before 
dumping begins, (Blanks=00.) 
Use leading zero. 

Maximum number of consecutive 
passes through this location for 
which dumping is desired. 
(Blanks*//.) Use leading zero. 

First word address (FWA) of 
core area to be dumped. 

Last word address -'•l. (LWA+i) of 
core area to be dumped. 

2nd set of dump parameters for 
this location. (Blank If not 
needed.) 

3rd set, 

4th set. 

Format control characters for 
each of the four dump areas 
corresponding to format control 
character (F) in, word a+2 of 
MCS/MCS1M Dump calling sequence. 
A blank is equivalent: to 0 
(Octal Format). At present, 
only octal format will be 
produced. As additional capa¬ 
bilities are added to the MCS/ 
MCS1M dump, they will automat¬ 
ically become available with 
SNOCTÁLF, 

SN0CTALF uses the MCS/MCSIM Dump routine; the actual 
dump will be taken before execution of the instruction 
at the specified snap location. SNOCTALF will provide 
an ID Code for each dump. This code will consist of 
the two OP CON characters formed by, the last four octal, 
digits of the snap location address. 

d. SNOCTALF Termination Card 

This card is placed at the end of the Octal, Correction 
and/or Snapshot Core Dump Cards to indicate to SNOCTALF 
that no more cards are to be processed. Columns 76-80 
have a special function as noted below. 



COMTËNTS EXPLANAIIOK 

(Blank) These columns must be left: blank. 

(Octal) 'These columns contain the «tart- 
ing address within the object 
program to which SNOCTALF will 
transfer at completion of its 
card processing. 

e. Beginning-File lafcel Card 

The SNOCTALF input deck (Octal Correction, FDC (OPCON 
Code) and/or Snapshot Core Dump Cards) must be preceded 
by this standard MCS/MCSIM control card. 

COLUMNS 

1-73 

76-80 

COLUMNS 

1-8 

16 

17-30 

31-40 

A9-56 

FIELD 

Periods 

M 

User's Choice 

Date 

Task Name 

£, Ending-File Label Card 

The SNOCTALF Termination Card must be followed by this 
standard MCS/MCSIM control card. 

COLUMNS FIELD 

1-8 Periods 

16 E 

17-30 User's Choice 

g. MCS/MCSIM Control Deck Modifications 

The following modifications must be made to the object 
program. MCS/MCSIM control card deck to make use of SNOCTALF. 

(1) Task Card 

The Task Card must contain as its Starting Address 
the add ress into which SNOCTALF is to be preloaded 
(columns 19-23), 
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This is the same as the address in columns 21-25 
of the SNOCTALF program file card. 

If snapshots are being taken, a "D" is required in 
column 13 of the Task Cari to indicate dumping. 
Any post-mortem dumps specified on the Task Card 
in columns 31-41 will appear on the same dump 
tape with the snapshots. This tape may be printed 
on the IbOA using the 160A System Utility program 
DUMPEDIT. / r a 

(2) Card Reader File Card 

SNOCTALF always requires a card reader input file. 
Therefore, a File Card for a card reader file must 
be added to all MCS/MCSIM control card decks. 

EXPLANATION 

Identifies Card as File Card. 

Filf Code Number 

Devise type (Card Reader) 
assigned to this file. 

Use (Input) of this file. 

Security Classification of 
this file. 

Card Reader File ID 

(3) SNOCTALF Program File Card 

A File Card for the SNOCTALF program is required. 
Its format is as follows: 

COLUMNS CONTENTS EXPLANATION 

1 F Identifies Card as File Card. 

Pile Code (To be chosen by the 
user). 

5”6 ^ Devise type (Magnetic Tape) 
assigned to this file. 

7 P Use (Protected Input) of this 
file. 

COLUMNS CONTENTS 

i F 

3-4 ¡o 

5-6 CR 

7 1 

9 1'. C, S, T, 
o, E or I 

27-40 
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9 

15-16 

20 

21-25 

27-40 

(4) 

COLUMNS 

1 

3-4 

3-6 

7 

9 

18 

2 7-40 

U Security Classification 
(unclassified) of this file. 

MM Indicates that this file is. 
multifiled to the SSEC Master. 

P Preload Indicator. 

(Octal) SN0CÍALF Relocation Address. 
Address, not used by MCS/MCSÏ.M 
or object program, into which 
SNOCTALF is to be loaded. This 
is the same address which appears 
in columns 19-23 of the Task 
Card. 

SNCT File Identification Name. 

Dump File Card 

A dump file 'must be declared whenever snapshots 
are being taken by SNOCTALF. If only octal cor¬ 
rections and/or FDC (OPCOW Code) cards are being 
used, no dump file has to be declared* The format 
of the dm^ file card is as follows: 

CONTENTS EXPLANATION 

F Identifies Card as a File Card. 

File Code. (To be chosen by 
the user.) 

MT 

0 

Devise type (Magnetic Tape) 
assigned to this file. 

Use (Output) of this file. 

I', C, S„ T, Security classification of 
0,,.,E or I this file. 

U - Unclassified 
C - Confidential 
S - Secret 
T - Top Secret 
0 - Slop 
E - Sensitive 
I - Supersensitive 

Df Specifies this File as a Dump File. 

Dump File identification name. 
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3.3,6 Printouts 

There are no operational printouts. Ten» Reason No. 3730 Indicates 

the car,i read"h- î- 

■**3* 7 ijMuirtimet)ts/Limit: lions 

a. No limit is placed on the number of Octal Correction 
and/or FDC (0PC0N Code) Cards. A maximum of 20 Snap¬ 
shot Core Dump Cards will be processed. 

b. Caution shouia be exercised in the choice of snap loca¬ 
tions. SNOCTALF will replace the complete word at that 
address with an RTJ and a NOP. 

c. No error indication is given in the current version for 
anon-octal character on an input card. Thî character 
will be converted Mod d. 

d. Since SNOCTALF uses the MCS/MCSIM Dump routine, space 
should be made available for it when calculating the 
lowest origin for the object program. 

^routines Required: MCS/MCSIM Dump Service. (SSEC) 

Peripheral Equipment 

One tape drive (only when snapshot dumps are being taken), card reader. 

10 aHe Lo (~ a y on s : Approximately 300 (octal). 

16Q4A TRACE PROCRAM (SYSTRACE) 

Program Description 

Language: OPC0N CODAP for 1Ó04A Phase 2 

Function 

3.3.8 

3.3.9 

3.4 

3.4.1 

3.4.1.1 

3.4.1.2 

The Trace Program provides services for the user to locate and 

of pïoaraS^ff^r5 ^ °f corcectin8 ^ “ith a minimum 
8u ff r° accon,Plish this function. Trace Program makes 

ailable to the user the tollowing four distinct services: 

a. Modify 

Modifying program segments of a task as they are 
dynamically loaded and/or overlaid for their 
execution. 
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Trace b. 

Tracing and recording the execution flow of a task 
or part of it. 

c. Monitor 

Monitoring and recording the step by step execution 
of a task or part of it. 

d. Snap 

Taking selective dumps of core storage areas and machine 
registers at specified points and times during the 
execution of a task. 

All these services provided by the Trace Program may be easily utilized 
without any recompilation and/or reassembly of any program segment of 
the task. 

The Trace Program is fully compatible with the Master Control and 1604A 
Subsystem Executive Control of the OPCON Operating System. All file 
control, input-output, and loader services are accomplished through 
MCS/MCS1M and SSEC. 

3.4.1.3 Options 

a. The modification of any program of a task prior to its 
execution may be requested by octal correction cards 
identical in format to the MCS/MCSIM run modification 
card. 

b. Any desired program segment areas, or complete range 
of any program segment, or all program segments which 
are loaded and or overlaid dynamically during the execu¬ 
tion of a task may be traced and/or dumped. 

c. A count-conditional provides the user with a means of 
qualifying the time when a trace should be activated 
or when a dump is to be taken. 

d. The trace or dump requests for relocatable program 
segments may be specified as relocatable addresses. 

e. The trace of all executed instructions (Monitor), or 
the trace of only those instructions which change 
execution sequence and path of a program segment 
(Trace) may be requested. 

f. SSEC calling sequences within a program segment area 
which is being traced will not cause the trace to be 
terminated. When these calling sequences are executed. 
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h. 

fîl'ïsEC “iîj if UT'*lily »‘“‘ï""'“«1 “"»1 the return rom hbhL» and then will be continued. 

do«i1rL(Snap) reqUest may sPeclfy the dump of two 
rTaiZt rí f °rT areaS* The duraP list for each 
request includes the dump of machine registers and 
core locations 0-17 inclusive. 

The user -ay specify the amount of Mxirnu» out|)ut t0 
produced by the Trace Progran. When this naKlrjn 

output is produced, the execution of the task may™ 

and'dûmn r“ith0Ut *"y »f the tram 

(see °r tl,e ,aSk ”y ^ ter"1'’aU-d 

3.4.1.4 Entry to Program 

eTUherraMCSPor°8«li,: ^■“‘rmce^r“.“*'"1“'' C0“tr<>l dack nndur 
preload indicator of the file rord°for”svs™CF ^ Jreî°i“le‘1 throuf,J' ‘he 

tlon hy SSEC. control is reUnnuthed to tie Tmcelrli™ T,}*'1'" 
starting address as given on the taoir ...ira r; ^ dm dt f*1C 
must be identical to\h( nr,.! a d‘ h° task startinR address 
Card. The following preload address a« given on SYSTRACE File 

for a rast Íu}Ta¡ L eTr^LTrZu*: fL“ ""i'01 

c:íd p's:t“rsACl :p:„tr„^c8„r^l, 

1) Time Card (MCS1M only) 

2) Job Caid 

3) Task Card (starting address of Trace Program in 
columns 19-23) 

i4) Card (ïrace Program File - preload) 

fÎÎ! cZa iiraCe Zq{leStS File ~ see below> tile Card (Irace Program output file) 
File Card(s) (Object program filefo) . preload at 

least one) 

r-íe ?rííSí Program input file(s)) 
in ^Car? 8 (0bjeCt Pro8rara output file(s)) 
(Optional D - cards must follow their respective 

and nZ c' fmust be one F “ «rd for each file 

requiredV ^ ^ ln conf^^^ion 

5) Optional Run Modification Cards (maximum of ¢) 

h) Sentinel Card (blank card if in MCSIM mode) 
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3.4.1.5 Linkage 

a. Input 

In addition to the control cards deck required by 
the Master Control or bv the Master Control Simulator 
a 11 ace Request# File is required as input by the 
Trace Program. 

Trace Requests File (Control Cards Input File) 

AU requests for correction, trace and dump for a given 
task are grouped together into a Trace Requests File. 
This file may be on tape in card format. The file 
code number assigned to the Trace Request File is 25. 
If the Trace Request File is to be entered through a 
file code other than 25, the Trace Program must be 
modified by a MCS/MCS1M modification card for this new 
code. This modification card must be as shown below: 

COLUMNS CONTENTS EXPLANATION 

1_5 Identifies card as modification 
card. 

2-6_Octal SYSTRACE 
Preloading address 
as given on Task 
and SYSTRACE File 
cards plus l 

7-20 Zeros _ 

21-22 Octal_ 
File Co e 
for the 
Trace Request 
Fi le 

^3-70 B1anks 

71-80 Ignored. 

A Trace Requests File is headed by the control card 
*TRACE. A minimum Trace Requests File may ftniS ist of 
only *TRACE control card. Such a minimum file initiates 
complete monitoring or tracing of all programs dynami¬ 
cally loaded and/or overlaid during the execution of 
a task. Paragraph 3.4.2 describes in detail these and 
all other card types which may be included in a Trace 
Requests File. A generalized Trace Requests File is 
shown in paragraph 3,4.3. 
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b. Output 

The formats of output from Trace Program for Trace, 
Monitor, and Snap are shown in paragraph 3.4.4. Ail 
output writing is buffered and overlapped with the 
execution of Trace Program and/or object program(s) 
execution (see page 3-28 for maximum output)1 

3.4.1.6 Printouts 

No operation printouts. If any error occurs, a core dump is taken and 
error code is given in t. dump. (See paragraph 3.4.5 for Error 
Codes.) 

3.4.1.7 Method 

The Trace Program after receiving control from SSEC, initializes the 
program controls, and then transfers control to the initializer. 

The initializer reads in the Trace Requests File ana converts, trans¬ 
lates, packs and then stores contents of the control cards in the 
allocated areas. Specifically, the initializer constructs the follow¬ 
ing three tables; 

1) Load and Overlay Control Table 

2) Correction Table 

3) Trace, Monitor and Snap Table 

After constructing the tables, the initializer relinquishes control 
to the executor. 

The executor controls all object program(s), and immediately after 
they are dynamically loaded and overlayed, it corrects them according 
to the correction table and then it inserts Trace/Monitor/Snap requests 
as calls to itself and then gives control to the object program. If 
and when these inserted calls are executed, Trace/Monitor is activated 
and/or dumps an taken according to the Trace and Monitor table, and 
or Snap table. This interaction and transfer of control between Trace 
Program and the object program(s) continues until the task is terminated 
by the object program itself or when permissible maximum or specified 
utput is produced by SYSTRACE. 

-•4.1.8 Requirements/Limitations 

a. A Trace requests file may not contain more than a 
maximum number of trace or dump requests (see paragraph 
3,4,6)• 

b. 1 race/Monitor areas may neither be nested nor overlapped. 
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c. Only on® Snap may be requested at any given program 
point. 

Ü. Trace/Monitor or Snap may not be requested at the 
following program locations; 

(1) Locations which are modified dynamically during 
the execution. 

(2) Locations which are referred by the return jump 
instructions. 

{3) Locations which are within the calling sequences. 

(4) Locations which contain the return jump instructions. 

e. Any execution within a Trace/Monitor area which does not 
pass through the specified beginning address will neither 
activate Trace/Monitor nor increase the count for 
count-conditional. If such execution passes through the 
specified end address, a remark In regard to this execu¬ 
tion will be written on the Trace Program output file, 

f. Any return jump or calling sequence other than SSEC 
calling sequences within a program segment area which 
is being traced will cause the trace to be terminated 
if the jump address is not within the specified trace 
area. 

3.4.1.9 Subroutines Required; None. 

3.4.1.10 Tables and Files 

The Trace Program In contained in a program file called SYSTRACE. 
SYSTRACE may be on a multifile reel. 

3.4.1.11 Peripheral Equipment 

1 Magnetic tape or card reader (for Trace Requests File). 

1 Magnetic tape (for SYSTRACE Output File). 

1 Magnetic tape (for SYSTRACE Program File. It may be on a multifile 
reel with other system or object program files.) 

Other peripheral equipment as required by object program(s) and as 
indicated by file cards. 

3.4.1.12 Storage Locations 

SYSTRACE is relocatable and requires 5606(octai)/295Q(decimal) core 
locations. 
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All preloaded or dynamically overlaid program segments of the task 
must be loaded above core location 1U75(octal)/4923(decimal). 

3*4*2 i>gs<Lgjl)llon of Trace Request File Control Cards 

3.4.2,1 *TRACE Card 
(Fields that are explicitly 

COLUMNS CONTENTS 

1~6 *TRACE 

7-9 

10-1.3 Segment 
Identifier 
I DEN 

14 

.M-...1.9 First Address 
FIRST 

20 

21-25 Last Address 
LASTA 

26 

27-31 Starting 
Address 
START 

32 

33-34 Trace Program 
File Code 
FT 

required are underlined.) 

explanation 

Identifies card as the primary 
control card of the Trace 
Requests File, 

Not interpreted. 

Segment identifier of the pre- 
loaded program segment to which 
initial control must be given 
by the Trace Program for the 
object program(s) execution 
(left justified). 

Not. Interpreted. 

Absolute octal address of the 
first location of the preloaded 
program segment shown in columns 
10-13 (3 octal, digits). 

Not interpreted. 

Absolute octal, address of the 
last location of the preloaded 
program segment shown in columns 
10-13 (3 octal digits). 

Not Interpreted. 

Absolute octal address to which 
initial control must he given 
by the Trace Program (5 octal 
digits). 

Not interpreted. 

File code for SYSTRACE Program 
segment (right justified deci¬ 
mal number). If it is left 
blank, File Code 23 will be 
assumed. 

3-27 



COLUMNS CONTENTS 

35 

36-37 Trace Program 
Output File 
Code 
FO 

3,0 

39 T race Type 
M/T 

40 

41-45 Maximum 
MXOUT 

46 

47-50 Termination 
TERM 

61 

EXPLANATION 

Not Interpreted. 

File code for the Trace Program 
output (right justified decimal 
number). If it is left blank. 
File Code 24 will be assumed. 

Not Interpreted. 

Optional. Type of trace if all 
task to be traced. 
M » MONITOR (complete trace) 
T - TRACE (flow trace) 
If it is left blank, T will be 
assumed. 

Not interpreted,. 

Optional. The maximum number 
of printed lines to be per¬ 
mitted as the trace and/or 
dump output for this task. 
When this maximum output is 
produced, the trace and/or 
dump request® will have no 
more significance. It is a 
decimal number and must be 
smaller than 12000, If it 
is left blank, the system value 
12000 print lines will be 
assumed (right justified 
decimal number). 

Not interpreted. 

Optional. When the maximum 
output specified, through 
columns 41-45 is produced, 
the execution of the task 
will be terminated if columns 
47-50 contain TERM. If it is 
left blank, the execution of 
the task will be continued 
without any trace and dump 
until it is terminated by the 
object program itself. 

62-75 

76-80 Serial No. 

3-28 

Not interpreted. 

Not interpreted. 

EAM use. 



3.A.2.2 L-Card* 
(Fields that are explicitly required are underlined.) 

COLUMNS CONTENTS EXPLANATION 

2-9 

10-13 Segment 
Identifier 
IDEN 

14 

15-19 First Address 
FIRST 

20 

21-25 Last Address 
LASTA 

26-75 

76-80 Serial No. 

Identifies card as preloaded 
program card. 

Not interpreted, 

Segment identifier of the pre- 
loaded program segment. There 
must be one L-card for each 
program segment which is pre- 
loaded (except for the program 
segment shown, columns 10-13 of 
*TRACE Control card) (left 
justified). 

Not interpreted. 

Absolute octal address of the 
first location of the preloaded 
program segment shown in columns 
10-13 (5 octal digits). 

Not interpreted. 

Absolute octal address of the 
last location of the preloaded 
program segment shown in cohimns 
10-13 (5 octal digits). 

Not interpreted. 

EAM use. 

*lf the information to be supplied by L-cards can be 
obtained from SSEC, no L-card will be required for 
the preloaded program segments. 
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3.4.2.3 P-Card 
(Fields that are explicitly required are underlined.) 

COLUMNS CONTENTS EXPLANATION 

1 P Identifies card as Fragrant Identi¬ 
fication card. 

2-9 Not Interpreted. 

10-1,3 Segment 
Identifier 
IOEN 

14 

15 Absolute/ 
Relocatable 

16-75 A/R 

76-80 Serial No. 

Segment identifier of the program 
for which the services of the Trace 
Program must be provided according 
to the associated 5-cards (Octal 
Modification Cards) and M-cards 
(left justified). 

Not interpreted. 

A ■ For Non-Relocatable Program 
R - For Relocatable Program 

Not interpreted. 

EAM Use. 

3.4.2.4 5-Card (Octal Modification Card) 
(Fields that are explicitly required are underlined.) 

COLUMNS CONTENTS EXPLANATION 

1_5 Identifies card as modification 
card. 

2-6 Octal Address 
of First Word 
Location 

7-22 Octal Contents 
of First Word 

23-38 Octal Contents 
of Second Word 

39-54 Octal Contents 
of Third Word 

55-70 Octal Contents 
of Fourth Word 

71-80 Ignored. 

(If any field 1® blank, successive fields are not Interpreted. 
All location references are non-relocatable (absolute) 
addresses.) 
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3,4.2.5 H-Card 
(Fields that are explicitly required are underlined.) 

COLUMNS CONTENTS EXPLANATION 

1 M Identifies card as Trace/Monitor/ 
Snap Card. 

2-9 

10 _T/M/S 

11 

Not interpreted. 

T • Trace 
M • Monitor 
S » Snap 

Not interpreted. 

12-16 Octal Address If column 10 » T/M: 
OCTAL 

Starting point to Trace or Moni¬ 
tor. It is an absolute or 
relative address according to 
the preceding P-card. The 
content of this point must not 
be modified dynamically during 
the execution of the segment 
which is associated with this 
M-card. It may not be a location 
within another Trace/Monitor 
area, e.g,, Trace or Monitor 
areas may neither be overlapped 
nor nested. 

If column 10 ■ S: 

Snap point Dumps are performed 
before execution of the instruc¬ 
tions at this point. The content 
of this point must not be modi¬ 
fied dynamically during the 
execution of the segment. Only 
one snap may be requested at any 
point. The snap points may be 
within Trace or Monitor areas 
(5 octal digits). However, the 
snap points may not be at the 
beginning or end point of Trace 
or Monitor areas. 

17 Not interpreted. 

3-31 



COLUMMS CONTENTS EXPLANATION 

If column 10 - T/M: 18-22 Octal Mdreta 
OCTAL 

23 

24-28 1 
OECML 

29 

30-34 J 
DECML 

35 

36-40 K 
DECML 

End of Trace/'Moni tor area. It 
may not be a location within 
another Trace/Monitor Area 
(5 octal digits). The content 
of this point must not be 
modified dynamically during 
the execution. 

If column 10 » S: 

Not interpreted. 

Not interpreted. 

Optional. I for Count-conditional. 

Not interpreted. 

Optional. J for Count-conditional. 

Not interpreted. 

Optional. K for Count-conditionai. 

(Trace/Monitor is activated or 
snap is taken the Ith time and 
every jth time thereafter up to 
and including Kth time whenever 
program step at the location shown 
in columns 12-16 Is executed. 
Any execution within a Trace/ 
Monitor Area which does not pass 
through the location shown in 
columns 12-16 will neither acti¬ 
vate Trace/Monitor nor change 
Count-conditional. I» J, and K 
are right justified decimal 
numbers and they must be smaller 
than 32768. If K is blank, no 
termination count will be imposed 
for blank I or J (I) will be 
assumed.) 
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COLUMNS 

41-75 

41 

42-46 

47 

48-52 

53 

54-58 

59 

60-64 

65-75 

75-80 

CONTENTS 

Absolute 
Octal Address 
OCTAL 

Absolute 
Octal Address 
OCTAL 

Absolute 
Octal Address 
OCTAL 

Absolute 
Octal Address 
OCTAL 

Serial No. 

EXPLANATION 

If column 10 • T/M; 

Not interpreted. 

If column 10 » S (Optional, if 
no dump area is 
specified* all 
core locations 
are dumped.) 

Not interpreted. 

Beginning of first dump area. 

Not interpreted. 

End of first dump area. 

Not interpreted. 

Beginning of second dump area. 

Not interpreted. 

End of second dump area 

Not interpreted. 

EAM use. 
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3.4.3 ..îrace Requests p:.i.B 

(Bgginnln^^of-Flle Labal) 

Card 

L-C#r4 

l-C#rd 
* 

« 

L-Card 

Pm»C* mrd 

5-Card 

5-Card 

• 

5-Card 

M-Card 

M-Card 
• 

* 

* 

M-Card 

P-Card 
* 

* 

* 

P-Card 

(^nd-of-File Lah»n 
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Generalized Maximum Layout of Trace Control Carda 

(Fields that are explicitly required are under¬ 

lined, *TRACE and *TEND control cards must be 

the first and the last card respectively.) 

*1MCE IDEM, FIRST .LASTA. START. FT. FO. M. MXOUT .TERM 

L IDEM.FIRST,LASTA 

L IDEM,FIRST,LASTA 
• 

« 

• 

L IDEN.FIRST.LASTA 

£ IDEN(R) 

5FIRSTFIRST OCTAL WORDSECND OCTAL WORDTHIRD OCTAL WORDFORTH OCTAL WORD 

5FIRSTFIRST OCTAL WORDSECNQ OCTAL WORD 
* 

* 

* 

5FIRSTFIRST OCTAL WORD 

Ë T.OCTAL-OCTAL.DECML.DECML.DECML 

Ë M.OCTAL-OCTAL.DECML.DECML.DECML 
* 

* 

Ë S.OCTAL DECML,DECML,DECML.OCTAL-OCTAL,OCTAL-OCTAL 

P IDEN(A) 
* 

« 

£ iden(r) 

*TEND 
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3,4.5 Description of Error Codai» 

Octal 
Error''Code 

10 

H 

12 

13 

14 

15 

16 

17 

20 

21 

22 

23 not used 

24 not used 

flescriptlon of Error 

Buffer type not defined. 

Attach type neither write nor read. 

Read request for a non-attached 
file code, 

No stacked read available, possibly 
read buffers not released. 

Release routine error. 

A stack read request for a non-attached 
buffer pool. 

Check write request for a non-attached 
buffer. 

Embedded check write routine finds no 
stacked write. 

Last+1 of just terminated write not 
equal to stacked write. 

Write request for a non-attached 
file code. 

STACKR finds read buffer error. 

Trace/monitor request foe a non- 
identified program. 

Trace/monitor range not within 
program boundaries. 

L0C1/LOC2 lower instruction contains 
:t conditional Jump instruction. 

* Illegal use of SYSTRACE. 
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Octal 
Error Co<ie 

* 30 

31 

* 32 

* 33 

34 

* 35 

36 

37 

40 

41 

42 

43 

44 

* 43 

* 46 

* 47 

* 50 

51 

ion of ^rror 

Trace program output greater chan 
permissible maximum outputj execution 
Is terminated (TESTC Routine), 

Possible error in TESTC routine. 

First control card not *TRACE card. 

LAOCT overflow; number of preloaded 
programs greater than permissible 
maximum number. 

Possible error in Bi0< sequence. 

Trace program output greater than 
permissible maximum output; execution 
is terminated (vJRITEOUT Routine). 

Segment mark on T.’tA.CECC file. 

"Suffer error while reading from 
TRACECC file. 

Tape parity or other error while 
reading from TRACECC file. 

TRACEOIT file protected. 

TRACEOUT file end-of-tape. 

Tape parity error while writing 
on TRACEOUT file. 

Other error while writing on TRACEOUT 
file. . 

Illegal control card. 

Illegal character in (P) control card. 

Trace, Monitor and Snap table overflow, 
more than permissible number of M-cards 
are encountered. 

Illegal character ln OPCON decimal field 

Error in binary to QPCON decimal con¬ 
version, argument greater than per¬ 
missible maximum. 

* Illegal use oí SYSTRACE. 
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Description of Error 
Octal 

Error Code 

* 52 I ilegal character on (M) control 
card. 

53 Unsuccessful loading of executor 
segment. 

* 54 Correction table overflow. 

55 Possible error In calling sequence 
to JDENSCAN. 

* 36 Trace/monitor request within trace/ 
monitor area, 

57 Fault return address cannot be 
determined. 

3.4.6 

* 60 not used 

* 61 Column 39 of *TRACE card neither 
T/M nor blank. 

62 Illegal code at (SNAPFLAG). 

63 Illegal security classification. 

64 not used 

65 Possible error in reactivating 
trace/monitor. 

* 66 Exit from preloaded program range 
while tracing all task. 

Requirements and Limitations 

Card Type 

L 

C 

M 

Permissible maximum number 
of card types for each 
Trace Request File 

19 

20 

20 

* illegal use of SY5ÏRACE, 
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3,5 TAFECOOTERTBIN (I604A FOREIGN TAPE CONVERSION) 

3.3.1 Proaram Description 

3.5.1.1 Language : JOVIAL 

3.5.1.2 Function 

The function of TAPEC0MVERTBIN Is to convert BCD or Binary records 
from HOI. HIP. 704 or 7090 created magnetic tapes to 0PC0N-coded 
records written as ¿file on an OPCON-system-labeled magnetic tape. 

3.5.1.3 Options 

a. Input Tape Parity 

The input tape(s) may be ODD parity (Binary) or 
EVEN parity (BCD). EVEN parity is assumed, unless 
the user otherwise specifies. See paragraphs 
3.3,1,6b and 3.5.2. 

b. Input Tape Positioning 

The input tape can be positioned before conversion 
by specifying the number of segment/tape marks to 
be skipped. Any skipping of labels or record count 
data must be requested by the user via the parameter 
card. 

c. Multireel Input 

Up to 11 reels of magnetic tape may be converted. 
File i must be declared as the first reel; then files 
21-30 In consecutive ascending order. The- output 
from this option will be a multireel file. 

d. Restart Capability 

This option is available and a complete core dump 
is taken after reading each 1000 input records. 

3.5.1.4 Entry to Program 

The program operates as a task under normal SSEC procedures and 
standard system control cards are required. This program is origi¬ 
nated relocatable at 00000; therefore, the relocation address must 
be specified on file card for FILE 10. 
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3.5.1.!) Linkage 

a. Input 

File 01 - Foreign tape to be converted - H or l in 
column 26 of file card indicates tape density. 

File 03 - Card Reader for Parameter Card. See para¬ 
graph 3.5.2. 

File 10 - Program file - preload. Columns 21-25 of 
file card must contain relocation address, 
TAPECONVERTBIN. *“ 

File 21-30 - Foreign tapes to be converted in addition 
to File 01. Used only if more than one 
tape is to be converted. 

b. Output 

File 02 - Converted tape. 

File 20 - Restart tape,if this feature Is desired. 

c. Erro1' Termination Codes 

All messages are routed through the SSEC abnormal 
termination path. 

0401 - Insufficient FILE cards or nonconsecutive file 
numbers declared for input reels (Files 21-30). 
Given when attempting to convert more than one 
tape and the required file cards have not beer 
declared. 

37XX - Where XX is the input/output status given back 
by SSEC when an error occurs. These statuses 
are identical to those in NAVCOSSACT Document 
No. 12M901D TR-01, Appendix M. 

3.5,1.6 Sample Task Deck 

a. Control Cards 

(1) Time, Job and Task cards are to be prepared in 
accordance with instructions in Appendix H of 
NAVCOSSACT Document No. 12M901D TR-01, Appendix H. 

(2) File Cards 
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COLUMNS CONTENTS EXPLANATION 

1 

3-4 

5-6 

7 

f 

26 

53-57 

COLUMNS 

1 

3*4 

5-6 

7 

9 

27-40 

COLUMNS 

1 

3-4 

5-6 

7 

9 

F 

01 

MT 

P 

U, C, S, Tt 
0, E or I 

H or L 

Identifies card as a file card. 

File code of first tape to be 
converted. 

Device type (magnetic tape) 
assigned to this file. 

Use (protected input) of this file. 

Security classification of this 
file. 

Denotes density of foreign tape. 

Leave blank when running at FOCCPAC. 

CONTENTS EXPLANATION 

F identifies card as a file card. 

02 File code of converted tape, 

MT Device type (magnetic tape) assigned 
to this file. 

U Use (output) of this file. 

U, C, S, T, Security classification of this 
0. L or I file. 

File identification name oí 
converted tape. 

CONTENTS EXPLANATION 

*' Identifies card as a file card. 

03 File code of card file. 

CR Device type (card reader) assigned 
to this file. 

1 Use (Input) of this file. 

U» C, S, T, Security classification of this 
0, E or I file. 

NOTE : For each additional foreign tape to be converted, it 
is necessary to prepare a file card as above using 
the file code numbers 21 through 30. 



27-/4() File identificaiio» name of card 
file. 

COLUMNS CONTENTS EXPLANATION 

1 F Identifies card as a file card. 

3--A 10 File code of this utility program. 

5-6 MI Device type {magnetic tape) assigned 
to this file. 

7 P Use {protected input) of this file. 

9 U Security classification of this 
£ i le. 

15-16 MM Indicates that this file is multi 
filed to the SSEC Master. 

20 P 

21-25 

27-40 FORN 

Indicates that first segment of this 
file is to be preloaded. 

Relocation const ant-indicates 
address at which to begin to load 
this program. 

File identification name of program 
fi 'e. 

b. Parameter Card - This card is always required. 

COLUMNS CONTENT 

1-2 Segment/tape marks to be skipped 
before converting. 
Blar ■ 0, otherwise 01-99 
NOTE: If tape to be converted is 

a 1401 tape starting with a 
file 0, put 02 in these 
columns. 

5-8 Number of characters per input 
record, 01-7680 right justified. 
This field is ignored if SAME does 
not appear in columns 13-16; 
program will write the same amount 
of characters that it reads. 

NOTE: This parametric card is to be placed between a 
beginning-of-file label card and an --nd-of-file 
label card. See NAVCOSSACT Document No. 12M901D 
TR-01, Appendix I, paragraphs 1.2.2,1 and 1,2.2,2. 



9-11 ODD, If Tape to be converted (File 
01) was generated In Odd parity. 
Blank ■* even parity. 

13-16 SAME, if all input records are the 
same size and the size is given in 
columns otherwise, leave blank. 

37-40 1401 or 1410, if File 01 is a 1401 
or 1410 tape, respectively; blank, 
if File 01 is a 7090 or 704 tape. 

79-80 02 - 11 - Total number of reels when 
File 01 is multireel; otherwise, 
leave blank, 

3.5.2 Characteristics of Card Image Tapes Generated on the.1401 
and 704 Tapes at CINCLANT 

Tape Characteristics 704 1MI 

Parity Odd Even 

Density Low High 

No. of Characters 72 84 

No. of Characters to be placed on 80 80 
Parameter Card 

Segments to be Skipped Initialh 0 0 or 2 

Other Information: 

a. The card to tape program used on the 704 creates an 
extraneous record (000200000020000..0200) in the middle 
of the tape. This record is converted by TAPECONVERTBIN 
and must be deleted subsequently by .n Updater program 
(SYMUP, CARD/UPDATER, TPUPDATE) before the tape can be 
used successfully for an assembly or compilation, 

b. Since the 704 writes only 72 characters and TAPECONVERTBIN 
will write 80, the sequence field (characters 73-80) of the 
converted tape (File 02) wilt contain garbage. The rese¬ 
quencing feature of SYMUP and CARD/UPDATER will easily 
alleviate this inconvenience. 
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c. There are two different card to tape programs on the 
1401 at CINGLANT* One automatically puts a file 0 on 
each tape and the other starts putting card images on 
starting at load point. It is this author's understanding 
that the latter type will become the standard. If file 
0, however, is generated, the user must request the tape 
to be skipped forward 2 tape marks. See paragraph 
3.5.1.6b columns 1-2. 

3•6 UNLIMITED OCTAL CORRECTIONS 

3,6•1 Program Description 

3.6.1.1 Language: 1604A absolute code 

3.6.1.2 Function 

To allow an unlimited number of octal corrections in the system format 
to be read in from the 1402 card reader. 

3.6.1.3 Options: None. 

3.6.1.4 Entry to Subroutine 

The program is on seven octal correction cards in the MCS/MCSIM deck. 
Entry to program is gained by the transfer address on the task card; 
columns 19-23 must contain 77701, After ail cards are processed, 
control Is transferred back to the USER'S PROGRAM at the address 
specified in columns 10-14 of the first card of the octal corrections 
program. See paragraph 3.6.2 for the seven octal program cards. 

3.6.1.5 Requirements/Limitations 

a. USER'S PROGRAM may not occupy locations 77700-77745, 
b. No error checks are made for nonoctal punches on USER's 

OCTAL CORRECTIONS. 

3.6.1.6 Linkage 

3.6.1.7 

3.6.1.8 

a. Input: OCTAL CORRECTIONS in usual format 
b. Output: Corrections are made to core. 

Printouts: None. 

Method 

Cards are read in one at a time and processed. When a blank card 
is found, control Is transferred back to the USER'S PROGRAM, 

3.6.1.9 Subroutines: None. 

3-47 



3.6.1.10 Tables and flies 

A ten-word table for the card input area is located at 77734-77745. 

The card file is located in the 1402 card reader. It must contain: 

Beginning-of-file and End-of-flle cards, the USER'S OCTAL CORRECTIONS, 

and a blank card to terminate processing. 

3.6.1.11 Peripheral Equipment: 1402 card reader. 

3.6.1.12 Storage Locations: 77700-77745. 

3.6.1.13 Status; Tested and documented. 

3.6.1.14 Classification: Unclassified. 

3,6.2 Octal Program Cards 

The below cards contain the program, "Unlimited Octal Corrections. 

USER'S PROGRAM OCTAL EQUIVALENT 
STARTING ADDRESS***** 0F FILE C0DE ** 

5,77700,750*****,30000000,100000**,610?7703,61077730,61077705, 

75400154,01000000, 

5,77 704,7 5400142,00000000,00000002,00000000,00000000,00000000, 

00077734,00077746, 

5,77710,75400143,00077704,12077734,22277730,50100000,75477722, 

03000036,61077720, 

5,77714,07000006,61077727,50100001,50000000,75477 722,50000000, 

16077727,61077727. 

5,77720,07000052,21000000,72077720,75077716,75000000,50200001, 

16177734,31100001, 

5,77724,23277704,50000007,06000003,07000003,55677725,55277723, 

75077722,00000000 

5,7 7 7 30,7 5 400154,0 2000000,7 50 7 7 7 00,50000000, 

NOTE: Commas indicate individual instructions and neither commas nor 
spaces may be punched on the cards. 
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3.7 ECOP (1604a FOREIGN. EVEN PARITY TAPE COPY) 

Languste JOVIAL 3.7.1 

3.7.2 

Us function of ECOP is to copy foreign even parity magnetic tapes 
and convert any 0# codes to 77 codes to allow processing in the 
ÜPOONCÎR. 

3.7.3 Options 

a. Record size «*»> be from 1 to 4125 (octal) 1604 words. 
b. Input records containing permanent parity errors say be 

skipped. 
c. Input tapes containing no 00 codes may bypass this code 

check resulting in a 402 decrease in copy time. 

3*7*4 Entry to Program 

The program operates as a task under normal SSEC procedures, and standard 
system control cards are required. 

3.7.5 Linkage 

a. Input 

File 01 - foreign tape to be copied. 

File 03 - option card (must be Included, even if no 
option is selected). 

File 04 - program file (file ID is ECOP, preload from 
master disk). 

b. Output 

File 02 - 0PC0NCTR compatible copy. 

Typewriter - copy status. 

(1) For all successful copies the following comment 
is typed; total records NNNNNNKN largest rec 
NNNNNNNN smallest rec NNNNNNNN where: 

(a) NNNNNNNN is octal 
(b) total records * records successfully copied. 
(c) largest rec/smallest rec » record length in 

1604 words. 
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(2) When the skip option is selected, the following 
comment is typed: parity on input record 
NNNNNNNN where: 

(a) NNNNNNNN is octal 
(b) a total of 25 parity skips are allowed. 

The copy terminates if more are encountered. 

c. Error Termination Codes 

(1) 37XX - where XX is the input/output status 
given back by SSEC when an error occurs. These 
statuses are identical to those in NAVCOSSACT 
Document No. 12M901D TR-Q1, Appendix M. 

(2) 7775 - SSEC write parity status (occurs when 
the NONE option is selected and a 00 code is 
encountered). 

3.7.6 Task Deck 

a. Control cards are to be prepared in accordance with 
instructions in Appendix H of NAVCOSSACT Document No. 
12M901D TR-01 (FOCCPAC 1604-A and 16Q-A SSEC/MCSIM 
User's Guide). 

b. Option card must be blank for standard copy or 
contain: 

(1) SKIP - In columns 1-4 if permanent parity 
records are to be skipped. (NOTE: If permanent 
parity is encountered and this option is not 
selected, the task will terminate with an SSEC 
3705 reason.) 

(2) NONE - in columns 9-12 if no 00 codes will be 
encountered. (It is recommended that only 
tapes which are copies generated by this 
routine and that are being copied again use 
this option.) 

c. A sample task deck using both the SKIP and NONE 
option appears on the following page. 
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3.8 BADSAP (BADSAP ASSEMBLY PROGRAM) 

Language ; JOVIAL 

Function 

3.8.1 

3.8.2 

BADSAP Is a three-pass assembly program which converts programs 
written in symbolic notation (BADSAP/OSAP) to a fixed, machine 
language program. BADSAP is written to operate on an OPCON 1604, 
assembling programs for OPCON 160 execution. 

3.8.3 Options 

a. Symbolic input may be via cards, system tape, or 
foreign tape. 

b. A card image tape of any segment may be generated 
as output. 

c. An octal-format card deck of any segment may be 
generated as output. 

d. All segments may be resequenced. 
e. Symbols may be defined as common to all segments or 

as unique to a particular segment. 

Additional information on these options may be found in the sections 
on LINKAGE and METHOD. 

3.8.4 Entry to Program 

Entry to BADSAP is made using standard system control cards. 

3.8.5 Linkage: Optimum multifiling is as noted: 

a. input 

File 01 - The old master, created in a previous BADSAP 
generate or update run. This file must be 
declared only when running BADSAP in an update 
configuration. 

File 03 - BADSAP control and SYM cards. This file may 
be cards or a card image magnetic tape. 

File 13 - Library file. This file is optional; it has 
the format of a BADSAP master. 

Fila 30 - BADSAP program file. This file must be pro¬ 
tected input, preloaded, and mu It ifiled to 
the Master (P in column 7, P in column 20, 
MM in columns 15-16). 
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b, Output 

File 02 - The new master, created in a generate or an 
update run. 

File 04 - Side-by-side list. 

File 05 - Magnetic tape binary output. This should be 
multifiled to File 02 (02 in columns 15-16). 
NOTE: This file cannot be preloaded. It 
must be loaded using either the CDC 160A 
utility BADSAP loader or special bootstrap. 

File 06 - Octal-format card deck output of any segment. 
This file is optional and should be declared 
only if an octal deck is desired. 

File 07 - Card image magnetic tape extract of any seg¬ 
ment. This file is optional and should be 
declared only if a card image segment extract 
is desired. If declared, File 07 should be 
multifiled to File 01 (01 in columns 15-16). 

File 10 - Serial disk (100 cylinders), used as scratch. 

File 11 - Serial disk (100 cylinders), used as scratch. 
This should be multifiled to File 10. 

File 12 - Random disk (2 cylinders), used as scratch. 
This should be multifiled to File 10. 

File 15 - Dump file. This file should be multifiled to 
File 04. 

c. Abnormal Termination Codes 

BADSAP uses three Abnormal Termination Codes - 3700, 3705, and 3777, 
These termination codes are associated with I/O errors, With either 
error the file code associated with the Abnormal Termination will be 
included. The 3700 error is produced when the subsystem executive 
returns 20 consecutive unrecoverable write parities on a single 
record of the BADSAP assembly. The only files which can produce the 
3700 termination are: 

The New Master (File 02) 
The Side-by-Side Tape (File 04) 
The Binary Object Program (File 05) 

The 3705 code represents an unrecoverable read parity error on File 
02, the new master, during the second pass. The 3777 code represents 
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an unrecoverable read parity error on File 13, the librarv i/o 
error checking is not performed by BADSAP for the followiÍ¿ files; 

File 03 
File 06 
File 07 
File 10 
File 11 
File 12 

The card or card image input to BADSAP. 
The card punch. 
The card image output tape. 
The interim symbol table. 
The interim Binary. 
COMPOOL Card Image Buffer. 

Invalid ^ Ü1)’ in th® CVent of either a taPe Parity or an invalid NEWT word, is processed in the following fashion: 

The last SEG ID read correctly from the old master will be placed 
®nJries °l the fflast®r inPut table and a sequence number 

reíd frorn thl ^ thÍrty entrÍ€S U9Íag the S^e „umber read from the previous record as a starting base. Additionally all 
« *" table .111 have their OPCODE description. ™âaeed to 

C^'f ‘“i1“™ FIELD' no™an" blanke8d „r 

bééñ ¡ec™elíeh í »ÍCÍÍ “ f°r ',ta|,e error-" °““ thi» h“ been accomplished, BADSAP returns to its normal update sequence All 
records f l,g8ed In this manner „111 be listed ss errors T™e ™tpU 
slde-by-slde „Ith the SEC ZD and Sequence dumber for subseqinto 
rection in another run. 

3.8.6 Printouts 

a. The BADSAP Assembly System will produce a complete 
side-by-side of all segments during a generate run. 
During an update run only those lines of a segment which 
are in error will be listed, unless that segment was 
changed during that update run, in which case a side- 
by-side will be produced for the entire segment. For 
those users familiar with the standard OSAP output the 
side-by-side produced by BADSAP will represent a slight 
change. The binary generated by two-word instructions 
will be listed on a single line. The FDC Pseudo Op 
in BADSAP representation only requires one line on the 
side-by-side because the binary for the first word only 
is listed. 

(1) LISTALL 

The LISTALL control is used to override the auto¬ 
matic suppression of side-by-side production of those 
segments that were not changed. Thus, the use of 
LISTALL will cause all segments on the master to 
be listed. 
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(2) OLDLIST 

The OLDLIST control card allows the user to obtain 
the standard OSA.P form of the side-by-side. 

b. If the SYMTAPE control is utilized and File 07 is 
declared, a card image extract of segments from the 
master will be generated. As many segments as desired 
may be extracted and printed. 

3.8,7 Method 

a. Description of Passes 

(1) PASS 1 - INPUT PROCESSING 

It is in PASS 1 that all of the symbolic input 
and control cards with a BADSAP Assembler are pro¬ 
cessed. The update control cards (CHANGE, INSERT, 
and DELETE) have a required sequence which is 
dependent upon the Master being updated. The 
remaining control cards (OCTDECK, SYMTAPE, 
LISTALL, FDCCODE, LIBRARY, LIBLIST, BCDCODE, 
SEABASS, SAVDATE, BENCHMK, and OLDLIST) are merely 
stored in PASS 1 and affect the operation during 
PASS 2. 

(a) Symbolic Analysis 

All cards inputted to the BADSAP Assembly 
System which do not contain, starting in 
column 1, the previously listed control words 
will be assumed to be OSAP Coding. BADSAP, 
unlike the OSAP Assembler, tequires that all 
LABELS, OPCODES, and M-TERMS start in the 
first position of the appropriate field. As 
the symbolic card is analyzed, the M-TERM is 
unpacked using (+) and (-) signs as separators. 
A BLANK ( ) is used as the scan termination 
character in BADSAP,, BADSAP will accept up 
to four (4) symbols in the M-TERM, During the 
analysis of the symbolic Input, the instruc¬ 
tion type and the number of locations required 
are determined. Symbolic analysis is per¬ 
formed only on initial input. 

(b) Symbolic Update 

In normal operation the BADSAP Assembly System 
uses as input an old master which contains in 
compiler-allocated, variable length, multiple- 
entry tables the results of all symbolic 
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analysis performed cm preceding runs. The 
master also contains in each record a segment 
identifier and sequence number. These ..wo 
fields are used in conjunction with the 
CHANGE, DELETE, and INSERT control cards for 
updating the master. 

<c) Symbol 'Table Generation 

As the new master is generated in PASS I, 
calculations are performed to assign the label 
fields their equivalent core position. BADSAP 
will record each label, its core location, 
and the defining card number In a symbol table. 

jl Segment Symbol Table (SST) 

Each segment processed by BADSAP has its. 
own SEGMENT SYMBOL TABLE (SST); uniqueness 
of labels between segments thus can be 
guaranteed. The SST is stored intermedi¬ 
ately on serial disk for usage in PASS 2, 
and is listed following its segment on the 
side-by-side. 

2 Common Symbol Table (CST) 

BADSAP has an option in which a COMMON 
SYMBOL TABLE (CST) may be generated for 
usage in all segments. A symbol is 
inserted into the CST by placing a "C" 
in column 8 of the card which defines the 
symbol. Symbols defined in this manner 
may be referenced in any segment. The 
CST is listed separately at the end of the 
side-by-side output; it is labeled 
"COMPOOL LISTING", The information provided 
in the CST list includes: 

¿ The identity oí the segment which 
defined the labei. 

Js The card sequence number. 

£ An indication of multiple definitions 
of symbols, 

d. An indication of reference made to a 
symbol. 

£ The index to the card image held on 
random disk (File 12). 
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The CST is held in core throughout the run, 

id) Segment Set/Use Table 

!_ Generation 

The Set/Use Table is also generated in FASS 
i for each segment processed by BADS AI'. 
The Set/Use Table will appear on the 
side-by-side listing following the Segment 
Symbol Table listing. This table will be 
labeled "SET/USE LISTING XXXX" where XXIX 
is the segment name. The table is limited 
to 8,000 entries per segment where each 
entry represents a reference to a tag, a 
locart :»n in tne direct bank or to the speci¬ 
fic location. When the capacity of the 
table is exceeded, a message will appear 
at the beginning of the Set/Use listing giving 
the card number where the table overflowed. 
After outputting the message, program pro¬ 
cessing continues. 

_2 Format 

The Set/Use Table listing is divided into 
three parts as follows: 

Part 1 - This part will contain tags with 
core location and card number, and all 
references, by card number, to these tags. 

Example: 

DBUFF 4000 14 
25 U 37 S 39 S 41 5 

Part 2 - This part will contain references, 
by card number, to specific locations in 
the Direct Bank using Direct and Indirect 
addressing modss. 

Example: 

0017 
50 U 71 S 103U 

Part 3 - This part will contain references, 
by card number, to the specific location 
{77778 Bank 0) using the Specific addressing 
mode. 
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Example: 

191 S 
7777 
194 S 267S 272 U 2?h S 

All references to a tag or location will 
be followed with a set (S) or used (U> 
code. 

(2) PASS 2 - BINARY GENERATION 

llÍ°.Lt0 ¡;TenCe0ent °f MSS 2 ihe olà ““ter is 
closed and is not referenced again. Therefore, 

ÍÍ«S/Vfílable £0r multifLlin& purposes. In 
rAbS 2, the new segment (tape), the SST’s (disk). 
and the CST (core) are combined to generate 160 
bject code. As the object code is generated, it 

"SYrnltt" Simulated 160 bank. If a 
SYMTAPE of the segment being processed was 

requested and File 07 is declared, a card Image 

oh?L MeíMír<?d* lowing the generation of the 
J bin«rY f°r each segment, the simulated core 

bank is written onto serial disk. Following this 
an octal deck on RUN-MOD card format of the object 
binary specifying Bank 2 as the load bank, will 
e produced If the user has requested the "OCTDECK" 

Control Option and has declared File 06 (card 
punch). It Is during PASS 2 that the side-by-side 
tape Is generated. The BADSAP Assembler will 
list only those segments changed during PASS 1 
unless the controls LISTALL or 8ENCHMK have been 
used. Errors will be listed in all cases. 

(3) PASS 3 - BINARY OUTPUT TAPE PRODUCTION 

°¡Lthe BÎDSAP Asse,,,biy Sysbe® copies the 
interim binary from disc to tape. Prior to each 
ÏÎÜÜrï ^nfo5inabion block a segment identifier is 
iôîd ?? Uded in this ide"tifier is the first 
word address/last word address of the simulated 
core bank which follows it. Inasmuch as the new 

ormesí8 ^0Sed Pri0r t0 the commencement or “Abb 3, the binary output of BADSAP (File 05) 
may be mu It if lied to the new master tape (File 02). 

b. BADSAP Control 

cdL?ÍÍ>ÜAP Assembly sy®te® b“ two forms of control 
SPECIFIC and IMPLIED. SPECIFIC controls are inputted 

1ÍL1 i* reader (Flle °3)* IMPLIED control repre¬ 
sents the assumptions made by BADSAP when (1) adapting 
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to an equipment sensitive environment and (2) 
functioning without SPECIFIC control input(s). 

U) IMPLIED Control 

(a) GENERATE Mode 

The BADSAP Assembly System normally functions 
in update mode, with various specific control 
inputs governing the update process. It is 
essential that any update system have as an 
alternative a GENERATE mode. This Is pro¬ 
vided in BADSAP. The GENERATE mode of BADSAP 
is activated by omitting the declaration of 
the old master (File 01). 

(b) IMPLIED-ADD 

When BADSAP does not detect recognizable 
specific input defining the update sequence, 
it operates in the. IMPLIED-ADD mode. This 
updates the old master (File 01), if declared, 
by placing all symbolic input at the end of 
the new master. 

(c) EDIT LIST Output 

BADSAP provides a complete list of all input 
processed as well as a record of all line- 
entries deleted from the old master when 
operating in the normal (SPECIFIC UPDATE) 
mode. This EDIT LIST Is suppressed during 
GENERATE and IMPLIED-ADD runs. In the 
GENERATE or in the IMPLIED-ADD mode, columns 
73-80 of the symbolic input will be placed 
on the master unaltered. 

(2) SPECIFIC Control 

All specific control cards are punched starting 
in column 1, 

(a) Update Control 

The cards included in this section must he in 
sequence. The CHANGE cards must be in the 
order that the segments are on the old master. 
The INSERT and DELETE cards which follow each 
CHANGE card must be in numeric sequence 
within the segment. 

NOTE: Each CHANGE card must be immediately 
followed by either an INSERT or a DELETE card. 
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1 CHANGE 

The CHANGE card identifies the segment 
which is to he changed. The name of the 
segment which is to be changed is punched 
starting in column 8 of the card. 

2 DELETE 

The parameters in the DELETE card, numbers 
specifying symbolic line numbers on the 
old master (File 01), are punched starting 
in column 8. Parameters on the DELETE 
card are separated by a blank. If only 
one parameter is specified in the DELETE 
card, the single line specified will be 
deleted. II two parameters are specified, 
the lines from the first parameter to the last 
par,meter inclusive will be deleted. The 
delete card may be followed by symbolic 
input, which will be inserted in place of 
the deleted instructions. 

I INSERT 

The INSERT card for BADSAP has one para¬ 
meter, a number specifying the symbolic 
line number on the old master (File 01) 
after which the code which follows the INSERT 
card is to be placed. The parameter is 
punched starting in column 8. 

(b) Output Control 

The BADSAP Assembly System offers three forms 
of optional output which can he obtained by 
the use of specific control requests. 

1 OCTDECK 

The OCTDECK control card is used to produce 
an octal deck of the specified segment of 
the object program in RUN-MOD card format. 
The segment identification is punched start¬ 
ing in column 9. To assist the user in 
identification of each octal deck produced, 
the segment identifier will be punched into 
the output deck, in columns 77-80, A card 
punch (File 06) must be declared, otherwise 
the OCTDECK request will be ignored, '¡"his 
prevents inadvertent abnormal terminations 
caused by a missing file card. All octal 
decks are punched for BANK 2. 
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2 SYMTAPE 

The SYMTAPE control card in BADSAP is used 
to extract from the master a symbolic card 
image tape. The identification of the seg¬ 
ment which is to be extracted is punched 
in the SYMTAPE card starting in column 9. 
As many segments as are desired may be 
extracted on the card image tape, SYMTAPE’s 

can be structured as follows: 

a If the SEABASS control card is not 
*“ included, a segment mark will be written 

after each segment except the last, which 
will be followed by two segment marks. 

b When the SEABASS control card is included, 
” segment marks will not be written after 

each segment. At the end of the last 
segment requested a card image containing 
FINIS in card columns 9-13 will be written 
on the SYMTAPE and will then be followed 
by two segment marks. This SYMTAPE can 
then be used as an input symbolic for a 
SEABASS assembly, vhich requires a FINIS 
card for termination of assembly. File 
07 must be declared, otherwise the 
SYMTAPE request will be ignored. This 
prevents inadvertent abnormal, terminations 
caused by a missing file card. 

3 SEABASS 

Optional as defined under SYMTAPE above. 

Side-by-Side List Control 

The BADSAP Assembly System will produce a complete side- 
by-side of all segments during a generate run. During 
an update run only those lines of a segment which are in 
error will be listed, unless that segment was changed 
during that update run, in which case a side-by-side 
will be produced for the entire segment. For those 
users familiar with the standard OSAP ouJputJÍl! ch¡nM 
by-side produced by BADSAP will represent a slight change. 
The binary generated by two-word instructions wiil ^ 
listed on a single line. The FDC Pseudo Op ln BADSAI 
representft'cion only requires one line on ^he 8id®"by 
side because the binary for the first word only is listed, 
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(1) LI STAU 

The LISTALL control is used to override the automatic 
suppression of side-by-side produi t ion ol those 
segments that were not changed. Thus the LISTALL 
control will cause a list of all segments on the 
master to be produced. 

(2) OLBLIST 

The OLDLIST control card allows the user to obtain 
the standard QSAP fora of the side-by-side. 

(3) SENCHMK 

The BENCHMK control to 8ADSAP alters the symbolic 
image on the master by placing the four character 
SEG li) and the generated sequence number in columns 
73-80. (The field into which the date is placed 
during normal updating.) This card will also 
override the normal suppression of side-by-side 
output. 

(4) SAVDATE 

The SAVDATE control is optional during a BENCHMK 
run if the user desires to save change dates for 
historical purposes. Change date is normally 
carried in columns 73-80 until a BENCHMK run is 
performed at which time the change date is 
eliminated and replaced by SEG ID and sequence 
number. Therefore, by using SAVDATE option the 
change date will be moved to columns 65-72 of the 
entry in lieu of elimination. However, users 
should ensure there ar*s no entries containing 
FDC, BCD, TUBE, DEC, o : other Psuedo Ops which have 
constants stored through column 65 as they would 
be partially cleared. 

d. Special Controls 

(1) FLAGBIN 

The FLAGBIN control card in BADSAP is provided as 
an aid in identifying those portions of the program 
for which binary will not be generated. BADSAP 
will generate binary code only after it has 
detected an ORG Pseudo-Op. The generation of binary 
by BADSAP is discontinued by the detection of the 
Pseudo-Ops SEG or CON. Under normal BADSAP opera¬ 
tion, no indication is given that a set of instruc¬ 
tions or constants is not generating binary. This 
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Is the purpose of the FLAGBIN card. The FLAGBIN 
card will produce an asterisk (*) on the side-by- 
side listing in front of the location field for 
those instructions or constants for which binary 
was not produced* Additionally, lines of code 
thus flagged would be listed as though they were 
in error. 

(2) The BADSAP Assembly System which is used to assemble 
the Atlantic Display System has incorporated within 
it a Pseudo-Op not used in standard OSAP. This 
Pseudo-Op is TUBE, which functions in a manner 
similar to the Pseudo-Op FDC, with which the OSAP 
user Is familiar. However, the binary generated 
by TUBE will be either FDC or internal BCD, depen¬ 
dent upon user specification. If no option is 
specified, BCD is assumed. 

(a) FDCCODE 

The FDCCODE control to BADSAP is used to control 
binary generation with a TUBE Pseudo-Op. Its 
use forces generation of FDC code, 

(b) BCDCODE 

The BCDCODE control to BADSAP forces the TUBE 
Pseudo-Op to generate internal BCD code. 

(3) LIBRARY 

The LIBRARY control card In BADSAP gives the user 
the capability of calling LIBRARY routines from a 
BADSAP master declared as File 13. 

(a) If the LIBRARY control card is included and 
File 13 is declared, all library routines 
will be deleted from the old BADSAP master 
(File 01) and all library routines called in 
any segment will be added to the new BADSAP 
master (File 02) from File 13, This will 
allow the user to benefit from changes made 
to the library file. Library routines are 
called by Including tb: following card any¬ 
where after a SEG card: 

card columns 9-11 13-18 
contents UB XXXX 

where XXXX is the four-character 
identification of the library routine. 

3-63 



(b) If a LIBRARY card Is included and File 13 
is not declared, all library routines will be 
deleted from the old BADSAP master (File 01). 

See paragraphs 3.8.80, 3.8.8p, 3.8.8q, and 3.8,8r 
for requirements and limitations pertinent to the 
use of LIBRARY. 

(A) LIBLIST 

The inclusion of the control card LIBLIST will 
cause called library routines to be listed on the 
side-by-side at the end of each segment. Routines 
will be listed in the order in which they are called , 

e. Coding in BADSAP (OSAP) 

(1) Input 

Initial input to BADSAP is cards and input des¬ 
criptions which will be given in terms of card 
columns; however, in addition to accepting cards 
as input, BADSAP will accept magnetic tape input 
which contains one card per record in OPCON code. 
(Foreign tapes may be used if the end of data is 
defined by double segment marks.) All cards input 
to the BADSAP Assembly Program which do not contain, 
starting in column 1, the previously noted specific 
control words will be assumed to be OSAP coding. 

(a) Card Format 

Columns 

1-6 
8 
9-12 
*15-72 
**29-72 

Fields 

Location Field 
Common Label Flag 
Operation Field 
M-Term 
Remarks 

* The first blank encountered terminates the M-Term. 
** Some Pseudo Operations generate special cases 

and are separately documented. 

(2) Location Field 

The location field (LOC-FIELD) may be blank or may 
contain a symbol punched starting in column 1. A 
symbol encountered in the LOC-FIELD during assembly 
will normally be assigned the current value of the 
location counter. Symbols in the location field 
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Will be placed in either or hnm „r 
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(3) Operation Field 

I« Co!.0,“0" P1Cld ‘“W-Heid) may be blank or 
nay contain a mnemonic or Pseudo oL„mÍÍ 7 
The mnemonic operation codes T 1 Code' 
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(4) M-Term 
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computed value is added to the™!«»!!!1“'“'’ tbe 

tbp-aeadLoM„pred 

1" the operation codeSa!dCthrM-T!mSilfíC°ntaÍned 
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that does not also anneir yslue of the M-Term 

of some line is unassigned and repSLX^ÎT 
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An Indicación of all unassigned symbols appears 
on U'be side-by-side listing. An illegal M-Term 
will be equated to zero. An asterisk (*) is 
considered a special symbol and will always be 
equated to the address of the symbolic line in 
which it appears. A minus zero (-0) is considered 
a special symbol and is evaluated as 7777g. 

Í5) Remarks 

Remarks normally start in column 29. This insures 
a degree of downward compatibility with OSAP and 
in general produces a more readable side-by-side. 
However, remarks may start immediately following 
the blank that defines the end of the M-Term,. The 
remarks field may contain any combination of tlu 
0FCQN card characters. The characters nay be 
placed anywhere in the field and the spacing will 
be preserved in the symbolic output. The remarks 
field is used in certain Pseudo Operation instruc¬ 
tions for purposes other than remarks. 

f. Pseudo Operation Code Summary 

All Pseudo Operation Codes are given in the OPC-Field 
and cause the assembler to generate an integral number 
(possibly zero) of words in the object program. Each 
pseudo operation code and the information contained 
in the other fields are listed in the symbolic output 
at the point they occur in the symbolic input. The 
following is the total list of pseudo operation codes 
allowable in BADSAP; 

(1) SEG 

Used to define the identity of each segment on 
a BADSAP Master. The SEG identifier is placed in 
columns 15-18 (leading blanks in the SEG are illegal). 
A SEG pseudo-op sets the 3RG and CON location 
counters to zero and suppresses the generation of 
binary output (enabled by ORG pseudo-op). 

(2) ORG 

The ORG location counter is given the value of the 
M-Field, The LQC-Field is ignored and the M-Term 
contains information subject to the same conditions 
pertaining to normal machine instructions. Any 
symbols appearing in the M-Term must have been 
previously defined or an error will result. If 
the M-Term of an ORG pseudo operation code is blank. 

i 
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tue code following will be assigned the previous 
value of the OEG location counter. This option 
may be used in order to resume binary generation 
after the use of a CON pseudo instruction. If ORC 
does not appear on the first line of coding and 
coding starts with the first line, the location 
counter will be set to 0 and no binary output will 
be generated, 

(3) ORGR 

Same as QRG (BADSA!‘ does not assemble relocat ably), 

(4) CON 

The CON location counter (a separate location counter 
for the CON pseudo operation) is given the value of 
the M-Term. The LOC-Field is ignored and th-, M-Term 
contains information subject to the same conditions 
pertaining to normal machine instructions. Any 
symbol appearing in the M-Term must have been 
defined previously or an error will result. Lines 
of coding (normally EQUs or area definitions in 
another bank) following the CON pseudo instruction 
will not produce binary until an ORG or ORGR 
pseudo Instruction is encountered.. If the M-Fie Id 
of a CON pseudo instruction is blank, the address 
giving the following instructions will be the 
previous value of the CON location counter. The 
value of the CON location counter is not restricted. 

(5) BSS 

Used to reserve an integral number of storage loca¬ 
tions. The LOC-Field may contain a symbol and the 
M-Term contains information subject to the same 
conditions pertaining to normal machine instructions. 
Any symbol appearing in the M-Term must have been 
previously defined. The value of the M-Term gives 
the number of storage locations to be reserved. If 
the M-Term is zero, one storage location will be 
reserved. The location counter is advanced by the 
number of storage locations reserved. If a symbol 
is given in the LOC-Field, it will refer to the 
first storage location reserved. The storage loca¬ 
tions reserved are not set to zero. 

(6) BSSZ 

Same as BSS, 
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(7) EQU 

€au$M a symbol to¡ be defined. The LOC-Field 
contatos a symbol and the M-Field contains infor¬ 
mation subject to the same conditions pertaining 
to normal machine Instructions. If the M-Term 
contains symbols,, they must have previously been 
defined or an error will result (the symbol in 
the LOC-Field will be flagged as undefined). The 
symbol to the LOC-Field is defined as equal to the 
value of the M-Term. 

(d) EJCT 

Causes the line containing the pseudo code EJCT 
to be listed in the output and the printer to 
eject the paper to the top of the next page. All 
other fields are ignored. 

(9) REM 

Allows for an additional line of remarks to be 
inserted to the coding and appear in the symbolic 
listing. The LOC-Field is ignored and the DATA- 
Field may contain up to 6b characters of remarks. 
The entire card is transferred to the output listing 
without change. 

(10) TUBE 

Allows for the insertion of 1 to 28 words of 
external BCD or FDC codes into the object program 
based upon control option. The LOC-Field may con¬ 
tain a symbol. The first two columns of the DATA- 
Field must contain a two digit decimal number, 
k(01<k<28) and the next 2*k columns contain 
characters. The six-bit OCTAL codes for the 2-k 
characters are stored left to right in k consecutive 
storage locations of the object program. 

Example; 

LOC-Field OPC-Field DATA-Field 

AC TOBE 04EXAMPLE A 

The above line would cause the object program to 
contain: 
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CONTROL OPTION: BCDCODE (Noraal) 

External BCD 

Note that blank» {denoted by "A")are counted 

as characters. 

The "FDCCODE" option causes the "TUBE" pseudo 
op to function as a FDC pseudo op. 

as TUBE except FIELDATA code is produced 

regardless of option, 

(12) SPAC 

Same as REM. 

(13) BNKx 

Same as REM. (BADSAP assembles entire segment into 

one simulated bank.) 

(14) LIB 

Calls the library routine identified in columns 
15-18 from File 13 and causes the called routine 
to be added to the segment from which it was called. 

AC 

AC+1 

AC+2 

AC+3 

(a) 

(b) 

(11) FDC 

Same 

FDCCODE 

OPCQM 

1235 

0622 

2521 

1205 

g. Error Codes 

Errors that are detected and printed on the side-by-side 

listing are: 

ERROR CODE EXPLANATION 

U Undefined symbol in the M-Fleld. The 
undefined symbol is evaluated to xero. 

N The number of wordi (k) to be Inserted 
by the FDC or TUBE pseudo code is not 
within the limits 01<k<28. K is replaced 

with 28. 
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EXPLANATION asai...» 
H Symbol Is defined more than once in the 

location field. 

0 Illegal operation code. Operation code 
is given a value of aero,. 

E E-term of machine instruction is greater 
than 77. 

K An EQU pseudo op has been used witl in an 
active OiG. 

C The flagged line was Inserted on this update. 

T Unsuccessful read from the old master (File 
01). Processed as REM. Fix by subsequent 
updating. 

'* This line did not produce object code. 
("FLAGBIN" used and line not within active 
ORG.) 

NOTE: The appearance of any of the above will cause the 
line to be listed unconditionally on the side-by- 
side. 

Ü£íL^Ár.emgn t s / Limitations 

a. Any attempt to generate a master by declaring a card 
image tape as File 01 (instead of using File 03 as 
documented) will cause BADSAJP to produce 30 unusable 
print lines for every card read because of an invalid 
NENT word. The correct method for generating a 8ADSAP 
-master is: 

(1) Do not declare an old master (File 01). 

(2) Input all symbolic input via File 03. 

%. The -spécifie BADSAP controls CHANGE, DELETE, and 
INSERT are not required when operating in the generate 
mode. In the event that the program Inputted does not 
contain SEG cards, BADSAP will assume a :SEG ID of all 
seroes, SEG cards may be inserted on a subsequent 
BADSAP update run. To insert a SEG card at the begin¬ 
ning of such a BADSAP master use the following (XXXX 
denotes the desired new SEG ID): 
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CHANCE 0000 

DELETE 1 

SEC XXXX 

REM 

c. The maximum number of segmenta that can be included in 
a single OCTDECK or SYMTAPE card is 1; however, as many 
as 100 SYMTAPE cards or 100 OCTDECK cards may be inputted 
in a given runt Exceeding this number will merely cause 
any cards in excess of this to be ignored. The same is 
true if the number of segment cards in the input exceeds 
100. 

d. If more than 100 SEG cards are Inputted, any in excess 
of 100 will be ignored. The coding which follows these 
will be assembled under the SEC TD of the last segment. 

e. The séquence of the BADSAP control input, with the 
exception of four cards, is not critical in that they 
are merely stored for usage in PASS 2. The exceptions 
included: 

BENCHMK* 
CHANGE 
INSERT 
DELETE 

f. BADSAP contains no restrictions requiring unique SEG 
IDs. However, in the event that duplicate SEG IDs 
exist the update sequence is made more complicated 
for the user. The CHANGE cards which control the update 
process will be applied to the next segment on the 
master which matches the name requested to be changed. 
Thus, if necessary to update a segment which follows 
another segment of the same name, a change would have to 
be applied to the initial segment and to an intermediate 
segment. Then, when t' î desired segment is encountered, 
the appropriate changes may be applied. It should be 
noted, however, that the presence of a CHANGE card by 
itself will not cause a segment to be bypassed. A 
change in symbolic form must be applied against the seg¬ 
ment with INSERT and/or DELETE controls specified. If 
any unrecognizable BADSAP control la detected prior to 
a CHANGE card all changes specified will be appended 
to the end of the old master because BADSAP, in updating, 
would not be able to match the assumed card SEG ID. 

*The BENCHMK card must precede all CHANGE cards or all 
symbolic input, if it is to be effective throughout 
all of PASS 1. 
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This would require a subsequent Pus to reinsert 
the changes In the proper place as well as requiring 
that the changes appended to the last segment of the 
tape be deleted. 

g. If a DELETE Is specified with two parameters and the 
second is less than the first, BAUSAP will delete one 
line of coding and pen an INSERT of the symbolic code 
which follows that DELETE card. 

h. If a CHANGE card is not followed by a DELETE but is 
ioilowed tamedlately by symbolic code, that code will 
be appended < o the end of the segment identified in 
the CHANGE card. 

i. A label in the common symbol table may be defined 
only once on an entire BADSAP master. Otherwise, it 
will generate a multiple symbol definition error. In 
the event that the same symbol is entered into the 
common symbol table more than once, it is impossible 
to say which would be used during PASS 2 (BINARY 
GENERATION). However, if the symbol appears in a 
segment as well as in COMPOOL, the segment defini¬ 
tion will override the COMMON definition of the value 
attributed to the label in the segment table, and 
will be used for the binary generation of that segment 
and that segment only. Other segments which did not 
specifically define the label would reference the value 
of the symbol from the common symbol table. 

j. The specific use of the pseudo op "CON" in BADSAP 
makes it more difficult to use the D-registers for storage 
of constants, in that following a "CON" no binary is 
generated. The reason for this is that BADSAP was 
specifically written to assemble very large programs 
in which the usage of D-registers used for permanent 
storage is almost impossible. The synchronization 
between various program selections and segments is 
maintained via the COMPOOL system. 

k. BADSAP may be used with stacked assemblies with a 
maximum of 100 segments. 

l. There may be a maximum of 2000 symbols per segment. 

m. There may be a maximum of 500 symbols in common. 

n. BADSAP, unlike the 0SAP Assembler, requires that all 
LABELS, OPCODES, and M-TERMS start in the first 
position of the appropriate field. 
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3.8.9 

o. No library routines can be changed through a BADSAP 
update. If any changes are attempted, they will be 
ignored. The only way to change a library routine 
is to update the library tape. 

p. If SEG cards are to be added or deleted in a BADSAP 
update, the LIBRARY card must not be included: a 
subsequent BADSAP update must be made to include 
the library routines. If this restriction is not 
observed, the integrity of the BADSAP master and 
resultant binary tape cannot be guaranteed, 

q. A maximum of 100 library routines may be called from 

r. If the called library routine includes an imbedded 
call for a library routine, this routine must be called 
with a LIB card in the main segment. 

s. There may be a maximum of 8000 set/use references per 
segment. F 

t. Binaries created using BADSAP must be loaded 
either BADSAPLOADER or a special bootstrap. 

using 

Peripheral Equipment 

ct* A BADSAP run to generate a master would require, in 
the minimum configuration, two tape drives (File 15 
multiftied to File 04; File 05 multifiled to File 02) 
one disk module (Files 11 and 12, both multifiled to 
File 10), and one card reader (File 03). 

A BADSAP run to update a master would require, in the 

th*ee tape drives (File 15 filed to File 04; File 07 multifiled to File 01; File 
05 multifiled to File 02), one disk module (Files 11 

ïï?i12,^ltlflled t0 FU* i0)* and «ne card reader iFile 03). 

c. Additional configurations may be obtained in either 
a generate or an update run by: 

(1) Adding a card punch (File 05) when an actual 
output deck is desired. 

(2) Replacing the card reader (File 03) with a card 
Image magnetic tape as input. 

(3) Declaring File 13 when it is desired to utilize 
library routines. 
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3.9 ABCS (CODAP ASSEMBLYPROGgAMl 

3'. '9.1 Program Summary 

3.9.1.1 Language: 1604 Assembly language. 

3.9.1.2 Function: To maintain» assemble» and test 1604 CODAP programa. 

3.9.1.3 Options: See paragraph 3.9.2 

3.9.1.4 Entry to Program: Standard SSEC/MCSIM control cards. 

3.9.1.5 Requirements/Limitations: See paragraph 3.9.2. 

3.9.1.6 Linkage: See paragraph 3.9.2. 

3.9.1.7 Printouts: No operational printout:. 

3.9.1.8 Method: See paragraph 3.9.2. 

3.3.1.9 Subroutines Required: Not applicable. 

3.9.1.10 Tables and Files: Varies by function. See paragraph 3.9.2. 

3.9.1.11 Peripheral Equipment: Magnetic tape and disk. 

3.9.1.12 Storage Locations 

Use core irom 11000 to 77776. However, the user may utilize location 
11000 through 72777 if the assemble function is not needed or after 
all assemblies have been completed. 

3.9.1.13 Sample Task Deck: See paragraph 3.9.4. 

3.9.2 Program Description 

3.9.2.1 General Description 

ABCS contains PLOP, UPDATE, and ASSEMBLE (modified N’AVASSEMBLER). 
Each is explained below, 

PLOP is the main control within ABCS, Each function is called into 
action by a control card, contained in file 10 (the card file). 

PLOP control cards are semi-free form, main control in column 1. 
Secondary control items are separated by blanks in all cards except 
patch cards with repeated full octal fields. These are separated 
by commas, the last''one being terminated by a blank. 

Paragraph 3.9.5 Is an example of the manner in which ABCS is used. 
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3.9.2.2 Main Control 

A - Assemble 
D - Dump Core 
l - ; Exercise 1/0 
L ~ Load a program 
M - Update (Maintain) a symbolic "deck" 
P - Print a line 
U - Unload a program 
W - Wait for completion of I/O 
X ~ Execute a program or subroutine 
— - All others, make a patch 

te*$5k\£. 

Card form and mnemonic op codes are the same as for PPS III and 
NAVASSEMBLER. Pseudo ops are as follows: 

FINIS FLEX BES 
IDENT TEL BSSZ 
END TYP BSS 
EJECT FDC REPEAT 
SPACES EQU ENDS 
REM OCT SET 
ORG DEC 
ORGR BESZ 

The HED pseudo op has been removed, 

ENDS has the same meaning and use as END. 

REPEAT (with a number (n) in the M field) operates as if the following 
card appeared n 4- 1 times (l<n<50). 

SET (with an octal value in the m field and a symbol in the loc field) 
equates the symbol as an operation with the given octal value, if 
a symbol is set more than once, it is defined from the first usage 
and all subsequent definitions are Ignored, No more than 10 items may 
be aet in any given segment (as defined by an END card). 

Special Features: 

a. The input to the assembler must be preprocessed 
through UPDATE to place it on disc (File 11). 

b. All Tape and Disc files are blocked at 350 words/record. 

c. Approximately 1150 cards are held in core before use 
is made of file 14 (Scratch Di^c), so that "small" 
decks do not require the definition of file 14. 
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filit. Used: 

01 ABCS Program fll« 
04 SXS listing (option 12) 
11 Blocked symbolic Input (Random disc) 
13 Binary Output 
14 Scratch RMáott disc (if requited) 
10 Card Input 
15 old master source 
16 New master source 

logic ï 

The assembler processes segments (a group of cards 
headed by an IDENT card and terminated by an END card) 
until it detects an end-of-file condition or a FINIS 
card. The FINIS card Is not necessary. It is only 
Included for compatibility reasons. 

Dump core from FWA through LWA on the ABCS list file (file 04). 
Columns 3*40 of the D card contain the FWA and LWA values (octal form). 

Mercise I/O 

Set up a call to INO'JT. Columns 3**40 of the I card contain FC (decimal). 
FCN (octal), FWA (octal), LWA (octal), and T (decimal). T (track) 
is only necessary for Random disc 1/0. 

load 

Columns 3-40 of the L card contain INCREM (octal), PRGID (OPCON), 
PRGFl (decimal). INCREM ¿s the relocation Increment (if needed), 
PRGID 19 the program name and PRC‘L i* the file to be used (file 01 
if eot supplied). 

MSS. 

Normal operation is blocked input, blocked output, notify the user if 
there are card sequence errors, normal update and resequence output 
records. Theoe options will prevail if columns 9-13 of the M card 
are blank or contain .anything other than sero. Any or all of these 
standard options may be changed as follows: 

M Card 

Column 9, 0 * unblocked input (File 15) 
10, 0 « unblocked output (File 16) 
11, Ö * Ignore card sequence errors. 
12, 0 - simulate card-to-tape (no file 15) 
13, 0 - do not resequence 
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Files Used: 
01 ABCS Program file 
04 History (PRINTITALL option 12 format} 
10 Card reader 
11 Selected symbolic output (blocked, scratch random 

disc) (See special feature 1,,) 
15 Symbolic input (blocked if column 9 of the M card 

is not 0, aot used if column 12 is 0). 
16 Symbolic output (blocked if column 10 of the if card 

is not 0). 

Special Features: 

a. All segments specified by an IDENT card that is replac¬ 
ing another IDENT card will be written on file 11 for 
subsequent assembling. Thus, to assemble an entire 
card image tape which contains several segments a new 
IDENT card must be inserted for each segment. The 
complete updated card image file will be written on 
file 16. 

b. Insertions and replacements are controlled by the se¬ 
quence field of the card deck (file 10) and the symbolic 
input file (file 15). This field consists of columns 
73-80 of the card image. If the sequence field of a 
file 10 item equals the sequence field of a file 15 
Item, the file 10 item replaces the file 15 item on 
file 11 and/or file 16. If the sequence field of a 
file 10 item does not match a file 15 item, it will 
be inserted in front of the first file 15 item with 
a larger value. The sequence field may contain any 
OPCON character. 

c. Deletions are controlled with special delete cards. 
These cards have a 9 in column 1 and two sequence 
fields. The first sequence field consists of columns 
9-16 and the second of 17-24. The deletion takes place 
from the sequence value of field one through the 
sequence value of field two. If field two fs blank, 
the single card defined by field one will be deleted. 

d. An end-of-file on fi’ 10 may be simulated by the use 
of a card with 9END in columns 1-4. This Is necessary 
if any PLOP control cards are to appear behind the 
UPDATE deck. 

e. A special merge action is available if it is desired 
to place the contents of an unblocked file at the 
current position of file 11 and/or 16. A special 
control card with 9TAP in columns 1-4 and a file code 
(decimal) in columns 9-10 will cause the UPDATE 
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program to opea the file specIIled, transfer the 
contents to file It, and/or file 16, close the file, 
and read the next card* If the merging Is being done 
In the middle of a segment that has been selected for 
file 11, then the 'merged' cards will also be trans¬ 
ferred to file 11* Otherwise, they will only appear 
on file 16 (this is the more normal cs.se). 

f, Each output image may be resequenced, starting with 
1000g and increasing by 1000g for each card (controlled 
by column 13 of the M card). 

Print 

Columns 3-40 of the P card contain LOC (octal). This is the origin 
of a 15 word line that is to be inserted in the blocked print tape 
(file 4). 

Unload 

Generate a program file that can be loaded by the system. Columns 
3-40 of the U card contain INCBEM (octal), LVIA (octal), PRGID (OPCON), 
PRGFL (decimal). 

1NCREM is the first location, 1WA is the last location + 1, PRGID is 
the program name and PRGFL is the file to be used. 

A program file is generated with the proper control blocks and one 
data block containing the Information from INCREM to LWA. 

Wait 

Columna 3-40 may contain FC (decimal) or be blank. If blank, the wait 
function will wait until location 708 becomes negative (all I/O quiet). 
If a file code is present, it will wait until the file specified 
becomes not busy. 

MMS. 

Column 2 contains R or is blank. R signals to transfer control by an 
KTJ, blank by SU. Columns 4-40 contain TRAD (octal). This ia the 
.location to Which control is to be transferred. 

Patch 

Columns 2-6 may contain a location (octal), column 7 may be blank or 
contain U or L. If L, the patch will be made to the lower instruction; 
otherwise, it will be made to the upper. 

Columns 9-40 is a free field containing a symbolic OP and address 
value or a b value .and an address value (both octal or the address of 
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the fona * + octal). The symbolic OPs consist of all the symbol • 
instructions defined in CDC 303, as well as, KTJ, NOP, and REM. 

Or the following: Columns 9-40 is a free field containing octal 
values separated by commas (each will be treated as a full word). 

Any patch card with a R in column 1 will have the value in INCREM 
added to the location and/or address values. This allows the user 
to make relocatable patches to a program or routine previously loaded 
by a LOAD function. 

3.9.2.3 PLOP Logic 

a. PLOP opens file 10 for Input 

b. Then opens file 04 for Output 

c. Next, it reads a card. If EOF, close files and exit. 
If not, process according to column 1 and return to 3. 

Notes 

LOC 76000 is logically step c above, so a useful method is to write 
routines with PATCH cards and have each routine SLJ 76000 when it is 
done. Then with X cards, execute them in desired sequence. Dump 
between executions if you want to. 

There are some conversion routines within PLOP that your routine 
can use. See the latest listing for linkage. 

File 4 is always open for output, so your routines can write on it 
if desired, but it is blocked, so that care must be exercised in its 
use (print lines may appear out of order with other lines). 

Similarly, file 10 is always open for input, but you have to be care¬ 
ful about having your routine read the next card. All numbers in 
PATCH card are OCTAL. 

For example: 

LDA*+9 is invalid 
AJP M is invalid 
QJP 3 Is okay 
ENA*+50 Is okay (50g that is) 
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3.9*3 , Syyep Symbols Defined by ABCS, Asstnibl« Function 

Svntbol' ""Dftf Unit ion 

iNPtil 
ÖiWPITT Wir-Ul 
INOUT 
NORMAL 
RVLDR 
fl:««:*' ill. 

DUMP 
FAU1.T 
ICH 
ITA 
S15 
SIO 
S9B 
$21 
U03 
UÖ4 
U07 
U08 
S30 
,$02 
SOI 
SÓ4 
$37 
$38 
T5Á 
F01 
U20 
U22 
I0M 
ABORTA 
A aAUTM 

ABORTd 
ABORTO 
A U/VD'riT RA R* 
TINF 
SDFILNO 
LIMITS 
CW1 
CW2 
CW3 
CW4 
CW5 
CW6 
CW7 
CUB 
CW9 

154B 
i ssa 

142B 
156B 
147B 
143B 
153» 
152» 
56» 
70» 
142» 
143» 
147» 
155B 
172» 
173» 
176B 
177B 
202» 
204» 
2051'' 
211» 
215» 
216» 
221» 
2228 
224» 
226» 
250» 
300» 
301» 
302» 
303» 
304» 
320» 
1035» 
1056» 
56» 
57» 
60» 
61B 
62» 
63B 
64» 
65» 
66» 
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3,9,4 Required HCSIM.Cat|,oi. Cgtfe 

See NAVCOSSACT Document No. 12M901D TR-01 (FOCCPAC I604-A and 160-A 
SSEC/MCSIM User's Guide), Appendix H and the FOrCrAC Programmer’s 
InlWüititöit Not*bd&‘:(PW)' for-» detailed description of ¡•«ch control 

card. 

3.9.4.1 TimeCard 

Coiams. Cont^IS, 

.. 1 . r- ' ■. 'A' . ■ ■ 

-i -..1 -'3^4 ¡■ 1:1 

7-8 

'9-10 

11-+12 

Column* 3-12 may be left blank if 
output file labels. 

3.9.4.2 Job Card' ■ i'"'1 

fetesi smsms. 
' V J ■■■■•-" 

3-4 

5 

: ‘7-14 1 1 
¡i 'if. !' y r 

15-22 

23-28 

29-30 

31-32 

3-81 

Eaplanitiigi 

Identifies card astime card. 

Year 

Month 

Day 

Hour 

Minute 

no DIG information is desired in 

Explanation 

Identifies card as a Job card. 

Precedence code. See PIN, 
section 4,3 for details. 

Security classification: 
U - Unclassified 
C - Confidential 
S.'^Secret 
T - Top Secret 
0 - SIOP 
E - Sensitive 
1 - Super Sensitive 

Job1 ' identif1cation 

FOCCPAC program number 

Programmer's name 

Programmer's number 

Number of tasks 



1 

3.4 

5-12 

25 

26-28 

Fil* Card 

Colin.. 

1 

3-4 

5-6 

7 

9 

20 

27-40 

Flit Card 

i 

3-4 

5-6 

1 

(01) 

Cmtiati 

r 

01 

MT 

P 

U 

P 

ABCS 

(04) 

Cwitaiita 

F 

04 

Kf 

0 

áBAMUílflli 1 ' 
Iditntlf'laa card m » I'Hafe, ««ffd, 

Xaak nuabtr - chmI be a numeric 
walw from. 0:2.ttt« , 

leak ». 

Indicate« that thla 1* a 1604 taek. 

Batlmatad runnlnf lina. Column 26 
Indicate« hour« (0-9); columna 
2.7-28 indicate mlnut««. 

Identifie« card «e.« file card. 

File code for program file. 

Device aaaigned for thla file 
(magnetic tap«)* 

I)«« (protected input). 

Security claaaificatlon (unclassified) 

Preload indicator. 

File ID. 

ffap^pnation 

Identifies card as a file card. 

File code for Hiatory fil». 

Device assigned for thla file 
(magnetic tape) 

Use (output) 7 



Columna Contonta 

9 .. 1 1 " 

27-40 SXS/HISTORY 

49-50 12 

3.9.4.6 Filo Card (10) 

Columna Contonta 

1 F 

3-4 10 

5-6 CR 

7 I 

9 

27-40 CARDS 

Äxjljjyanaitlnn.^ 

'Stcuritÿ clattilfIcatitíní. 
U - Unclassified 
C - Confidintiäl 
S - Secret 
T - Top Secret 
0 - SIOP 
E - Sensitive 
I -'fííper sensitive ‘ ,:! 

Fl!le':i ID 1 : '! % 4» «»W I. JLI 

PRINTITALL option for this tape 
fèbiat:: (blocked» with 'print format 
control characters)/ ,lv" 

Explanation 

Identifies card as a file card. 

File code for card file. 

Device assigned for this file 
(card reader). 

¡ 

Use (input) 

Sidufity classification: 
U - Unclassified 
C - Confidential 
S - Secret 
T - Top Secret 
O■- SIOP 

■E Sensitive 
1 - Super sensitive 

File ID 
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Asëwe that ü» wifïtwi to update • card Image tape, asaemttle It, 
load it, patch in a small check-out procedure, and execute it. A 
dump will he taken at termination. 

A 
J 
T 
F OIKTP U 
F OAMTO U 
F lOCtl Ü 
F 11DRS U 
F 13MTO U 

(Notts ) F 14PRS U 
F 15toP U 
F 16MT0 U 

P ABCS 
SXS/HISTORY 12 
CAROS 
ASSEMBLERINPUT 
BINARYOUTPUT 
SCRATCH 
OLOCAHD1HAGE 
NEWCAROIMAGE 

M 

Blank 

MCAROS 

(Update control card) 

IDENT TST1 

'Modification Cards 

9END (Simulated end-of-file card) 
A .,, (Assemble control card) 
L TST1 13, . (Load control card) 

. j Patch Cards 

X 20000 (Execute control card) 
D 1SOOO 30000 (Dump control card) 
.... EGARDS 

(Notes File 14 may be multifiied to File 11, Specify nonoverlapping 
cylinder limits.) 
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3.10 GENKRAUZED CODE CONVEKSIQX 

3.10.1 P«:o¿r.^..pejc.^jLion. 

3.10.1.1 Language: JOVIAL and Aasembly language. 

3.10.1.2 Function 

A 1604A JOVIAL and Assembly language program to convert 'data on mag¬ 
netic tape bètween any two standard data interchange codes'. Codes 
supported are: 

1) OPCON 
2) Binary coded decimal 
3) American Standard code for information' interchange 
4} Entended Binary ceded decimal interchange code 
5) WWMCCS subset of BCD 

Data may be recorded in odd or even parity, 200 or 556 BPI, 7 channel 
NRZI magnetic tape. Data is read from magnetic tape and converted 
according to parameter submitted on a control card. Input records 
are limited to 1000 1604 words in length. Any records longer than 
1000 1604 words will be truncated. Conversion from 6-bit to 6-bit 
codes is quite rapid with in 80 -character record requiring approxi¬ 
mately 2 milliseconds. 6-oit to 8-bit code conversions are slower 
requiring 6 MS per 80 characters record. The time increase Is due to 
the repacking necessary since only six (6) 8-bit characters can be 
stored in one (1) 1604 word. 

3.10.1.3 Options 

a* Input tape may be odd or even parity. Progran assumes 
odd parity if none is included in the parameter card. 

b. A number of segment marks may be skipped before 
conversion takes place. 

c. A specified number of segments may be converted. 

d. The following codes are available: 

1) OPCON code 
2) External BCD code 
3) Internal BCD code 
4) American Standard code for information inter¬ 

change (ASCII) 
5) Extended Binary coded decimal interchange 

code (EBCDIC) 
6) WWMCCS subset of BCD 

3-85 



3.10-1.4 Eatrjr to Program 

Entry to convert is made by using standard system control cards. 

3.10.1.5 Linkage 

a. Input 

files '01^27 are available to. tbe user. 
file 29 - contains the parameter card, one card for 

each file to be converted. 
File 30 - contains the binary program and is ^reloaded 

from the ACE master disk. 

b. Output 

Flies 01-27 are available to the user. 
File 28 - will contain the history of events occurring 

during the conversion run. 

3.10.1.6 Sample Taak Deck 

a. Control 'Cards 

(1) Time, Job and Taak cards are prepared In accordance 
with instruction ln Appendix H of NAVCOSSACT Docu¬ 
ment No. 12M901D TR-01. 

(2) File Cards 

columns contents 

1 F 

3-4 01* 

5-6 MT 

7 P 

‘9 Ut Cf S# T. 
0, E or I 

EXPLANATION 

Identifies card as a file card. 

File code of first tape to be 
converted. * Could be 01 
through 27. 

Device type (magnetic, tape) 
assigned to this file. 

Dae (protected Input) of this 
file. 

Security classification of this 
file. 

26 

26 

H or L Denotes density of foreign tape. 

S or Blank 
M or L 

S or Blank system tape, L-low 
density foreign tape, H-high 
density. 
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27--40 

1 

3-4 

5-6 

7 

9 

26 

27-40 

g.»s 

i 

3-4 

5-5 

7 

9 

15-16 

20 

26 

27-40 

^nj-ents 
ri! il- . ,i : 

F 

29 

CR 

' ! . ; ' ft 

I 

U 

:!S'6r Blank 

mmi 

F 

30 

MT 

P 

1' 

MM 
!i . /'! • 

P 

S or Blank 

OQNV 

File Identification name of tape 
to be foreign converted, 

1 ' !'11 " ' ; Hi!' 1 i 

eXPLf^ATIOH 
¡S ;•, r i!'- 

Identifies card as a file card. 

File code of parameter file. 

Device’ type (card reader) 
assigned this file, 

i 1 ;• ! '' 

Use (input) of this file. 
' ■ !i Ü . i ■ ■ ; 

Security classification of this 
tape. 

S-system file. 

PARAMCMDS (or any suitable file 
name)", ' 

EXPLANATIOH 
■ ! ;i 

Identifies cards as a file card. 

File code of this utility 
program. 

Device :type (magnetic tape) 
assigned to this file. 

Use (protected input) of this 
file. 

Security classification of this 
file. 

Indicates that this file is 
ntultlfiled to the SSEC master. 

Indicates that first segment 
of this file 1« to be preloaded. 

System file. 

File identification name of 
program file. 



1 

3-4 

5-6 

7 

9 

15-16 

27-40 

44 

49-50 

COLUMNS 

1 

3-4 

5-6 

7 

9 

26 

27-40 

msm 
F 

26 

PI 

S 

IT 

MM 

it 

03 

CONTENTS 

F 

02* 

MT 

Ü 

U. c* s, T 
0» Fi or I 

'S or Blank 
H or l 

6. Faraatacfr Carás 

EXPLANATION 

Want i fie* cards a» a file c&rd. 

File code of this print file, 

device (printer) assigned 
this rile. 

Has iscratrh) cf thin file. 

Security c..le»«iflcation of this 
file, 

Indicate# that this file is 
milt If 1 Jed to tfie SS1C ■aster. 

Fife identification (any siiit.¿*bje 
iU# name), 

^rint the file regerdleea of 
the typ« of te rail nation. 

Print Option 

Identifica card aa a file card. 

File cede of output tape * 01-2? 
available to user, 

Device type (magnetic tap*) 
aasigned to this file, 

Uae (output) of i>4a file. 

Security classification of 
output file, 

S or blank ay®tea output» H-hlgh 
derwlry foreign. L-low density 
forelpi. 

Name of output file. 

On* parameter card ia required . ,r fu« to be 
converted. Tape may be declare.! in »vntem or foreign 
format. ParsMters may be pi®. .-0 jn lJlC cmri in fr(,c 
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lor»» At least; one space must separate parameters. 
The only restrict;!,on is that input description follows 
the input statement and output description follows 
the output statement, 

PARAMETER MEANING 

Input (required) 

*W , (required) 

Parity (optional) 

Code (optional) 

Output (required) 

*FN (required) 

Parity (optional) 

Code (optional) 

Skip XX ,. (optional) 

Input file description follows. 

Asterisk precedes 2 digit file 
number of Input tile, 

ODD for odd parity,,EVEN for even 
parity, ODD parity is assumed if 
omitted, 

OPCON « OPCON code 

XBCD » External BCD code 

IBCD ■ Internal BCD code 

ASCII * American Standard code for 
information interchange 

EBCDIC » Extended binary coded 
decimal interchange code, 

WWMCCS - WWMCCS subset of BCD 
or 

WIMMIX - WWMCCS subset of BCD 

If omitted OPCON is assumed! 

Output file description follows. 

Asterisk precedes the 2 digit file 
number of output file, 

ODD for odd parity, EVEN for even 
parity, ODD is assumed if omitted. 

Same as code for input. 

Number of segment marks to be 
skipped on Che input tape before 
conversion begins. If omitted 
none is assumed. 

Convert XX (optional) Number of segments to be converted 
from the input tape. 
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$ (required) Terminator. Comments may follow 
$ on the parameter card. 

Example of parameter card. 

INPUT *01 OUTPUT *17 XBCD EVEN CONVERT 2 $ 

The above control card indicates that the input file is 
ODD parity, OPCON code and that the output is to be in 
EVEN parity External BCD code. Conversion will halt 
after two (2) segment marks have been read from the 
input tape. Also, no segment marks were skipped. 

3.10.2 Sample File Cards 

.. EPARAMCARPS 
INPUT *01 OPCON ODD OUTPUT *02 ZBCP EVEN'S 

.. mparrmcards 
"SENTlUEt CARP 

•'HOUTPUT/FILEa'/ 
S i NPUT/F t LEA'4'?:-: 

NH 'SCONVERT/USTSZ ' 
■'SPARAMCARJS 

N!" ' P ' SCOHV 
... -' 

' OPCON TO PCD CONVERSION 

r oamo u 
T 01NTP U 
if 28PRS U 
W 29CRI.U 
T 3ÖMTP U 

' 30 

n 03 

rJ 77U JOBlPENTf93.'.333;:t«:EPiI*3:Ol 

R . 11 
-<} ia» taio i« maní - tmoK st 

j I i J_i_j. Í I 
Ta »Km b w>i''<í>HWl IjfBpTiritTIfalirjrw* 

.t.î.t.i.■rrT'Tirr'^.¡ru.îr;*.í>.i..H".!.?r:"...■■ »-,* •■...«.* 

i T 

i ï t 

m h il n 
» 1 

222 

n 

444 

SÍ5 

iêi 

t i t > 11 

222 

3333133 

144444 4 

5 ü 5 5 S 5 

m 

2 2 2 2 

mm 

11: !i|i< ^ *.» ii >î 
It 1 1 i 1 

444 

ms 

ftiÉiiiLiffiiiiiiî 

222 

33233333’ 

444 

5'Si 

22 

44 4 

SS 5 

ó o cio o os o ci dio o c»o o o*" o o!1''!'' o oiosVT « }\0 Qô'ïo 
i i ; M .1 .i » ;* S O 11 M -I M 

23 3! 

TW/O 

' : :î '1 

; 11 
i ,¾¾ 

1 i l 

222 

3 33 

444444 

SS S 5 S S 

■i .1 r 

1 1 1 

222 

333 

4 4 4 

SS S 

seasBimlFmifis 

1111 

222 

4 4 4: 

! ■ f. 

1 1 I 

: 2 2 2 2 2 

3 3 3 3 3 3 

14 4 

5'5 S 5 5 5 

33? 

4 4 4 

R t, i 

11% «I 43jl4 IJ il «■' a ■ 
ijî 11111 

’333333 

444 44 4 

5 S 5 5 S 5 5 5 5 5 S 5 5 5 

fs 6 S S 6 

“T 
222 ’ 

333 

4444 

fCU'^ 
St 6 : 

M i!' % 

1 1 i 1 1 1 1 1 l 

22: 

3 3 3 3 

4 4 4 

5 5 i 

S S S 
FIVE 

0 3 0 

2 22 

333 

444 

C j Ci f'J 0 '2 
_ ■’ _i' 3 -1 *1 *! " w 7 T” .1 1 .. î Il t ^ - t 

221 

3 33 

4 4 4 

i 5 5 5 5 5 

S fi 6J6 6 6 
s.x 

1 1 

2 2 2 

333 

4 4 4 

5 55 

S 6 S 

■ u wj;1 (4 '«t 

11111 

222 

333 

144 

5 55 

5 fi : 

222 

3 3 3 

444 

555 

S 6 S 

’ <‘i » 1 -i ’ • 
1 i lil i il: i :1 

2 2 2 2Í2 

3333I33333 ?'■ ! 

Il 2 , 

j î 

4 4 4|4 4 4|4 4 J!4 
I i i 

5 5 2:5 5 5(5 5 bj : 

I i 
SPS;65tlS5\. 

Ibc V'F.hi ülti.-T 

27? ? ? 

11388818*8 

899 
i t i 

999 
< 11 

— —-Tj 

«** BIM 

9»9| 
111 

118 

U » 

i 

18« 

99 9 9)9 99899 
m n <i ;i il 

88« 

; ? 

H9 9 9 
* iti,’ 

2 1711 

888888 

199199 
•j h n .1 n .1 mjcui i.*1 u 

1111 

8 88 

999 

?, ? 

9 9 
F iS Jl 

7 7 1 

8188 

9 9 9 9 9 
1/ I| n 

111111111 

«88 888 

999 
il « (Jlu « 

888 

9 99 9 9 9 9 
■ ' U «IW 

7 7 1 

888 

999 
51 5.' 5* 

7 7 7 7 7 1 

888888 

999 
Si m 

999 

? 7 7 7 7 7 7 7 1 

888 

7 7 77 7 717 ? 7|i 
i I 

8 8 8:8 8 3 S18 8 8 

9 o Ü19 q a 9 0 9'9 9 9 '¡ -j f ç 
• .• -iii. ' '1•. 

9 9 4I9 
•I i i 
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3.10.3 Cod« Copvrslop Table» 

f>i i 
r r 

( r^A^Pir 
forir 

i xecp 
corr 

ypco 
CFAPrif 

I I*ro 
1 roor 

IPCft 
ct>/«>pir 

a sen 
rnr.r 

A5riT 
r.Ti«rfTf 

rocoTC 
conf 

FBfftTC 
r®/i>î»tc 

i mvc 
1 ÇO?>r 

5 mrcs 
rpAonir 

. J 7 . •m F'-nce I 60 •'opee ACA •X 15/. % 74 
01 ♦ 57 0*. 1 57 Û. A/-f> Fraco \nr\ Fna*» 40 t 
A? 3> •HV L 77 -*rr 0/.ft «"ace 1 AA Frace 7? 4- 

r 75 _^_1_15 -- . r/,A Fnaco 1 AA F^pri» i? f 
0¿ _J_ 55 —1- 1 55- i A 6 A Praça ]Oo Cnpce 34 1 

-•-°y $t>ac* Snac* "J 6«5— Fpaca - Fraca TH— S^arc 11 " Space 
Ofi « 61 __Ä_ J_'l 4 loi / 3ftl pi A 
07 B F’ ?■ I *> *> n ^ A*» » ^AA Q P 

7TÕ r 6l f 1—7r r 103 c 303 c 23 r - 
n n « ' JX“ n 1 24 ft -HZ 0 30A n 04 p 
17 F —*r- 

. 
■ F ï 'U r ]n5 • F 305 r ?5 F 

• ii F r 1 26 F " 1ft/ F lOf r 26 F 
u r T7 r 1— r -HT" r 307 r 77 r 
H V 70 H 1ft »• 310 p 110 U 30 p 
l* I 71 • I 1 31 I m I ni ï 11 T 

— 

17 J 61 .1 1 A} J 11? J in j 4] J 
lb A? K F '■"■313" H m y i' ' y 

t A3 1. ! 6 3 t 11A 1. ni î 41 1. 
?? V 44 V* »* J 44 ♦ M —irr- » V 17A V A4 n 

.ñ .V . M 1 V 11* X 1?5 y 45 X 
24 ft ¿A ft j ¿6 n ITT —p- “H*— 0 7.6 0 
25 ~y" ¿7 " 11 ?' 1—T7— —rm— T- ' H7 r» A 7 . p 
2« o 50 0 f Aft o 121 0 110 0 51 0 
27 * 51 P 1 51 R t » 131 * 0 51 R 
W "* s 1—jrr ' " 1 ¡r —HI— 

-Ç- 
IA? s 67 S 

11 T 55 T ! f,i t —rr- 
—^- 

3¿3 T 61 T 
ï? b 7A 1' 1 .t* -H5— 

-p- 
3aa r ' 6/, V 

t* * 3^ \i 1—J*— V —vit;— \t 3A5 y K5 V 
)•* b V 1 M V —HT V 3/16 v ■ 66 K 

*1** X » y 1 67 V —ÍH V 3A7 V 67 Y 
Ÿ 1b Y I 70 V —TU —7- 1<ft Y 70 V 

1/ 7 51 7 1 71 —7- —TIT 
-ç- 

— ? 71 7 
'J 7A _ ) 1 ^ J —51- 135 7 55 2 

_íi_ Aft AO 255 140 *9 
42 ♦ 6ft + ?A + 713 + 136 + f0 •f 
43 < 36 -__ 

<. 114 •C. 16 < • 
44 ■ 13 * 13 ■z —õTf^ m 176 - 75 « 
AS _2_ H > 16 -HIT“ > 156 7' 16 
44 Prim« 1 1¿ Prime —TÏ Pri^p -7RT— Prime " TT?— Prime 57 Prime 
47 S 11” C n è —vnr- -P- 

m— 
-p-^— 

53' $ 
50 ♦ 5A * ■ SA 1½ ~ 015 • A 134 -5- 

54 -1- 
51 -Ç_ 3A c 7A r * -H7T- r 115 c- —H— C. 

T? 21 Us 
* v 1 

—Tir- V "—Y/;n ->- —1 or - —77- 
-n. 

“SI Colon nr- ^olon 1 ii Colon Colon ] AA Fn.ico 15 Colon 
* f Í7 f 1 .\* " " ' '4 -H7— 

-,- J oft F"arp n— 
-,- 

5¾ i 17 
,. j 

5? 1 lAl t ] AA 5"aco 77 ! 
Sfi COfHTlÄ borma j "" 73 • Corma 05¿ Corma m Comma 71 
57 . 3? ^ 1 77 

.-..-4'. 
OAO Foare ] AA Fonce n 

60 f 12 b 1 Pft o —arp—r r ' lAo P oc -1- 

-¾- —■4 ' zgz 1 1 ft] 1 —m— -1-^-TF\- 1 01 -1- 62 2 02 4» I 02 7 -ff3 -¡,-- IA"’ o-* 2 
- 

63 3 03 1 1 ftl ï —p?T~" —T- 363 3 oí 1 
6A A A4 4 ( ft A A . 62/ " " r, n “ 4 A¿ 4 
. S A' c I 05 5* 765 5 365 5 05 5 

66 6 ft6 6 J 06 "ff 
j, 1 

‘6 06 6 
• 67 7 11 .'67 ) f <51 7 627, “T-î-1Ã7 7 07 7 

^ 70 6 
4Í-- 

A j -Pt- è —bTb— “T j 5775 A H— -5- 
4 n a j ll Õ 271 “5 371 n 11 0 

_4_ 
16 \ Í If, \ 3?A \ ^ Fvr~T Fnace 17 \ 

• « 16 • I 
% f 16 * : 073 : ' P« Snace 56 a 

7a JÜ_ .71.1 / 
jry 

_ ■ / 1A1 / 61 / 
,..71 J3 - 256 j 100 Fpa*e- 71 

ZLjl.. ?ft 6ft AlanF ' 060 Sn.ic** Ifto Fpaco 17 t ■' 
1 77 ?=ä 77 1 -A 1 37 » ri¿o Frace 100 Space J* ft 

iiiiitiiTiitliiiiiiiiiiBilr i.. i mil111 



SECTION IV 

1604a NONSYSTEM UTILITIES 



None available at this time. 



APPENDIX A 

SUMMARY OF 160A NONSYSTEM UTILITY PROGRAMS 



APPENDIX A 

SUMMARY OF 160A NONSYSTEM UTILITY PROGRAMS 

A-1 iSg. .CITIES 

See ¡FüCCPAC Oocunmit No, F12S122 TR-5J, 

AJ': MQNSYSTEM UTILITIES LISTED BY FILE SEGMENT NUMBER 

1, W«wy8t«n dtility 
bootstrap and loader 
segment 

2,,. Bi“octal paper tape punch 

3, «NCPACFLT/FOCCPAC 
data link 

-4 CINCPACFL'.. FOCCPAC 
data link 

AUTODIN card to OPCON 
cards 

6, Paper tape to magnetic 
tape or open-ended file 

7« Magnetic tape to cards 

0» Card to print 80/80 
list 

9,, Unasslgned 

10» Core dump on magnetic 
tape or printer 

(Segment 0000 and 006?) 
To call all I60A nonsystem utilities 
and maintenance segments from the 
program module of the ACE disk, system 
or magnetic tape. 

(Segment 0002) 
To receive or transmit data via the 
8066 data link (F0CCFAC side) , 

(Segment 0003) 
To receive or transmit data via the 
8066 data link (CINCPACFL! side), 

(Segment 0004) 
To convert AUTODIN coded cards to 
OPCON coded cards so they may he used 
within the FOCCPAC system, 

(Segment 0003) 
To prestore paper tape on magnetic 
tape or open-ended file. 

(Segment 0006) 
To punch, cards from magnetic tape. 

(Segment 0007) 
Routine prints card either single or 
double space. 

(Segment 0011) 
To get a core dump of the 16QA for 
debugging a program. 

(Segment 0001) 
This routine will dump memory in octal 
machine load format on seven level, 
paper tape. 

(Segment 0010) 
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Il, Ummigitfid (Sagtmnt 0012) 

12, laper tape to mylar tape (Segment 0013) 
!°,0Pi#r 'To i>« oaed In the event the tally 

1« down for copying paper tape to mylar 
tape, 

13. Unasalgned (Segment 0014) 

14. Dump disk on the 
printer 

(Segment 0015) 
'Dump any disk on the printer,. 

13, Unassigned (Segment 0016) 

16. TELMAC prestore (Segment 0017) 
Prestore TELMAC tape to open-ended 
file. 

17. Onasslgned 

IS. DIM directory rebuild 

19. ICC 

20. Mnemonic dump 

21. Unasalgned 

22. 2 hank printItall 

23. Unasalgned 

24. Master disk rebuilder 

25. Unasalgned 

26. 160A tape labeler 

(Segments 0020 through 0034) 

(Segment 0035) 
Allows the maintenance of the DIM 
directory—this is a subprogram of 
the system utility DIM, 

(Segment 0036) 
Provides a means of maintaining 
permanent control cards on the ACE 
system disk. 

(Segment 0037) 
To dump core in mnemonic for on the 
line printer. 

(Segment 0040, 0041) 

(Segment 0042) 
A 2 bank tape print. 

(Segment 0043) 

(Segment 0044) 
To be used to rebuild the master disk 
In the event the system was destroyed. 

(Segments 0045 through 0053) 

(Segment 0054) 
A' means of putting system labels on a 
magnetic tape via the 161 typewriter 
and using a 160A. 
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(Segment 0053) 27. Unasslgned 

28. BCD tape print 

29. Unassigned 

30. 160a SSEC bootstrap 

31. NSU bootstrap 

32. Unassigned 

33. 8090 monitor 

34. Grasp specification 
compiler 

35. Grasp prestore 

(Segment 0056) 
.Print BCD (even parity) tapes. 

(Segments 0057 through 0065) 

(Segment 0066) 
It is used to call the program off the 
SSEC tape. 

(Segment 0067) 
To load enough Instruction to call 
segment 0000 in core. 

(Segments 0070 through 0073) 

(Segment 0074) 
To provide an interface between the 
8090 and ACE Control using the 161 
typewriter. 

(Segment 0075) 
To compile OCR page reading specifica¬ 
tion on tape In the format expected 
by segment 0076. 

(Segment 0076) 
To read OCR pages, pull the specs from 
disk, and prestore the text to an 
open-ended file. 

36. Unassigned (Segment 0077) 
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SÜMMARX 

aaaa ! 
1. JOT 

2. NAVàSSEMBLER 

3. SNüCTALF 

4. SYSTRACE 

5. TAPECONVERTBIN 

6. Ui,’LIMITED OCTAL 
CORRECTIONS 

7. ECOP 

OF 1604a SYSTEM, UTILITY PROGRAM.; 

ËÆjkims 

Cf tie Segment ID: JOI) 
á program that convert« data definition 
found in ait IPS Master File Format 
record to a format acceptable to the 
JO/1AL compiler or the Compooi assembly 
program» 

(File Segment ID: ASM) 
A program that assembles any number of 
prestored CODAP coded programs that 
are non-Compooi sensitive Into loader 
control binary format« 

(File Segment ID: SNCT) 
A program that provides the capability 
of utilizing an unlimited number of 
octal correction and/or up to 20 
distinct snapshot core dump cards 
per computer run. 

(File Segment ID: SYST) 
A program that provides services to the 
user to locate and diagnose program 
errors as well as a means of correcting 
them with a minimum of programming 
effort. 

(File Segment ID: FORM) 
A program that converts BCD or Binary 
Records from an IBM 1^01» 1410, 704 
or 7090 created magnetic tape to 0PC0N 
coded records written as a file on 
an OPCON system labeled magnetic tape. 

A seven octal correction card program 
that provides for an unlimited number 
of system formatted octale to be 
read Into the user's program,. 

(File Segment ID: ECOP) 
A program to copy foreign evm parity 
magnetic tapes and convert: any 00 codes 
to 77 codes to allow processing In the 
OPCONCTR. 



8, BADS AP ASSEMBLER 

9. ABCS 

10, GENERALIZED CODE 
CONVERSION 

(File Segment ID: BADS) 
BADSAP :ls a three-pa«« assembly ptogram 
which converts programs written la 
symbolic notation (BADSAP/OSAP) to 
a fixed 16CA •achine language program, 

(File Segment ID: ABCS) 
Assembles, tests, and maintains 
1604A CODAP programs. 

(File Segment. 7D: CONV) 
Converts data on magnetic tape between 
any *wo standard data interchange codes. 

B, 2 NONSYSTEM JULITIKS 

None available. 
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