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WORD SIGN CONTENTS COMMENTS 

n - Oddddd Time (decimal) 

n+ 1 + 1st word of TPAK See Table G-l TPAK Header 

n+2 ± 2nd word ot TPAK See Table G-l 

n+3 - lililili 

n+4 + TCON See Table G-l TCON Header 

n+5 ± Hash 

n+6 + Message 

n+7 + Message Message Packet 

n+8 + Message 

m - lililili 
STOP·TCON 

m+1 Stop Control word Packet 

m+2 Hash (close TCON list) 

Table G-3. Log Tape: Intermediate Data Blocks 
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WORD SIGN CONTENT COMMENTS 

n 3rd word of last good item 3rd word of message or STOP - TeON packet 

n+1 - 1 •• • •• 1 

n+2 + Hash Senti nel Item 

n+3 + Hash 

n+4 + ~~~~ 

n+5 + Hash Items like this to end of block 

n+6 + Hash 

Table G-4. Log Tape: Last Data Block 



APPENDIX H. CHARACTER CODE CHART 



This appendix explains the coding and sequential values of the various UNIVAC III 
characters. The character at the top of each box is the printing character for the printer 

and console typewriter except for the space, bell ring, carriage return and line feed, 

horizontal tabulate, and form feed, which are nonprinting. Where NP appears on the 

chart, the corresponding character code is nonprinting on the printer but the character 

in the parentheses will print on the console typewriter. The code in the middle of each 

box is the 80-column card code. When boxed, the code is nonstandard and applies only 

to the card punch, except for codes 0-3-5-8 and 11-3-5-8, which also apply to the card 

reader. The code at the bottom of each box is the gO-column card code. The number on 

the left side of each box indicates the octal equivalent of the character. 
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00 01 10 11 

SPACE & NP (5) NP ($) 

0000 00 BLANK 20 12 40 OJ] 60 [QJ 
BLANK 0-1-3-5-7 0-1-5-7-9 0-1-7-9 

) : * % 

0001 01 1-4-8 2~ 12-4-8 41 11-4-8 61 0-4-8 

1-3-5-7 1-3-7 -9 0-1 0-1-5 

- (MINUS) . $ , (COMMA) 
0010 02 11 22 12-3-8 42 11-3-8 62 0-3-8 

0-3-5-7 1-3-5-9 0-1-3-5-9 0-3-5-9 

0 CARR. RET. & LN. FD. BELL RING + 
0011 03 0 23 12-0 43 11-0 

0 0-1-3 0-3-7-9 63 4-8 
1-5-7-9 

1 A J / 
0100 04 1 24 12-1 44 11-1 64 0-1 

1 1-5-9 1-3-5 3-5-7-9 

2 B K S 
0101 05 2 25 12-2 45 11-2 65 0-2 

1-9 1-5 3-5-9 1-5-7 

3 C L T 
0110 06 3 26 12-3 46 11-3 66 0-3 

3 0-7 0-9 3-7-9 

4 D M U 
0111 07 4 27 12-4 47 11-4 67 0-4 

3-9 0-3-5 0-5 0-5-7 

5 E N V 
1000 10 5 30 12-5 50 11-5 70 0-5 

5 0-3 0-5-9 0-3-9 

6 F 0 W 
1001 11 6 31 12-6 51 11-6 71 0-6 

5-9 1-7-9 1-3 0-3-7 

7 G P X 
1010 12 7 32 12-7 52 11-7 72 0-7 

7 5-7 1-3-7 0-7-9 

8 H Q y 
1011 13 8 33 12-8 53 11-8 73 0-8 

7-9 3-7 3-5-7 1-3-9 

9 I R Z 
1100 14 9 34 12-9 54 11-9 74 0-9 

9 3-5 1-7 5-7-9 

, APOS. H 55 NP (2) NP (:) 
TT 

1101 4-6-8 3-8 I 3-4-6-8 I 75 O!J 15 
0-1-3-7-9 

35 
0-1-5-7 0-1-9 0-1-3-9 . NP (-) HORIZ. TAB. FORM FEED , 

Ina 16 4-5-8 36 ~ 56 I1-5-a 76 0-5-8 
1-3-5-7-9 0-1-5-9 0-1-3-7 0-3-5-7-9 

( NP (ZERO) NP (4) NP (U) 

1111 
17 3-5-8 37 I 3-5-8 I 571 11-3-5-8 I 77 I 0-3-5-8 1 

0-5-7-9 0-1-3-5-7-9 0-1-7 0-1-3-5 

Table H-7. Character Code Chart 
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APPENDIX I. CODEDIT LISTING 

The codedit list, prepared by a tape-to-print computer run, is the primary hard copy document 

produced by the assembly. A minimum of typewriter messages are provided by SALT 
programming, although the Executive Routine may produce messages as a result of its function 
while assembly is in process. 

The SAL T Assembly has been programmed to correct or overlook many trivial error conditions 
which might arise under normal circumstances. However, when an error condition is encountered 
du ring assem bly, which cannot be corrected or ignored, the assembly will be s topped and a one­
page message will be printed showing the following information: 

• Name of the routine being assembled. 
• The time that the assembly was discontinued. 
• The date of the discontinuation. 
• A description of the error. 

A. GENERAL FORMAT 

There are eight separate categories of entries on the codedit list. The general format of each 
line of codedit output is such that it can contain up to 32 words of information. The lines have 
been set up so that, usually, an original source code line will be printed in the left 64 print 
positions of the printed line appearing opposite the corresponding machine code representation 
printed in the right 64 print positions. Each page of the codedit output can accommodate up to 
40 listed lines, of which two lines are headings. 

The eight categories of entries are discussed below. Charts explaining the exact format of 
each machine coded entry on the codedit list can be found at the end of this description. 

1. The first two lines on each page of a codedit list are heading lines. They label the following 
data as it appears in columnar designation: 

(a) First Line 

• Segment number 
• Routine name 
• Current da te 
• Page number 

(b) Second Line (field headings) 

(1) Source code side (alphanumeric) 

• Item number (8 chars.) 
• Tag (8 chars.) 
• Ciass (l char.) 
• Form (4 c h a rs . ) 
• Content (39 chars.) 

1 
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(2) Machine Code Side (alphanumeric, octal, and binary) 

• Modification key (1 char. alpha) 
• Form key (1 char. alpha) 
• Address (program relative - 5 chars. octal) 
• Sign (1 char. octal) 
• Content (up to 24 chars. - octal or alphanumeric) 
• Line block (3 chars. - decimal) 
• Line word (2 chars. - decimal) 
• Machine Code word (generally octal, see chart at the end of this appendix for 

variations) 
• Error note (4 chars. - alphanumeric) 

2. The second category on the codedit listing is the directory information. This is information 
placed at the front of the source code card input deck either by convention or for convenience. 
This category contains: 

• Label Line 
• Segment Definition Statements (SGMT) 
• MAPS Statements 
• Starting Line (STRT) 
• INOP Line 

NOTE: No machine code will appear opposite these entries. 

3. The third category of the codedit listing contains the machine code entries for load identi­
fiers and facility declarations. The entries appear at this point only in the machine code; 
they have been separated from their corresponding original source code entries. The 
corresponding source code entries can be found in their original input sequence. 

4. The fourth category of entries is the listing of original source code and corresponding 
machine code representations listed side by side. The sequence of the entries is determined 
by the following rules: 

• Source code lines are maintained in their original input sequence. 
• Machine code representations are listed in the following order: 

(a) Facility declarations are sorted into form code order. 

(b) All other categories are sorted into segment number, by item number (Dewey 
decimal) order. 

NOTE: Subroutines and macro-instructions brought into the program from the Standard 
Library tape appear in machine code only; there will be no corresponding source 
code en tries. 

5. The fifth section of the codedit list contains a listing of the SAL T Error Glossary. This in­
formation is furnished for the convenience of the programmer. They are the same error notes 
as explained in Table 1-1. 
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6. The sixth category on the codedit list is called the tag edit list and is one that will be 
most useful to Programmers in debugging or operational maintenance of a program. The tag 
edit section contains a listing of all tags and local reference points used in the program. 
The entries on this list are in alphabetic order according to the tag codes. The following 
information is shown: 

• Address of the tag (program relative - 5 chars, octal) 
• Index register if EQDX line (2 chars. decimal) 
• Marker number (3 chars. octal) 

• * (asterisk) 
• Tag name (1-8 chars. alphanumeric) 
• Address of referencing line (program relative - 5 chars. octal) 
• Map num ber of the foregoing referencin g line (3 chars. decimal) 
• Address of referencing line (program relative - 5 chars. octal) 
• Map number of the foregoing referencing line (3 chars. decimal) 
• Address of referencing line (program relative - 5 chars. octal) 
• Map number of the foregoing re ferencing line (3 chars. decimal) 

7. The mapping list follows the tag edit list. This area of the codedit output furnishes 
a list for definition of index registers as specified for the coding segments by the MAPS 
statements. The following information is furnished by this listing: 

• Map number (3 chars. decimal) 
• Segment number 
• Index register number (2 chars. decimal) 

NOTE: There will be a map number for each MAPS statement in the source code. When there 
are no MAPS statements present, zeroes will be shown. 

8. The marker list is the next category and follows the mapping list. This list is required for 
definition of the marker numbers indicated on the tag edit list. The following information 
is furnished in this section: 

• Marker number (3 chars. decimal) 
• Marker name (8 chars. alphanumeric) 

NOTE: If there are no markers used in the program, three zeroes will appear in the marker 
number field, and the source routine name will appear in the marker name. 

3 
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Any occurrence of the following errors will cause the incorrect line to be replaced with a com­
plete word of octal (binary) zeroes. The octal word portion of the coded it will not be printed. 

1 The implied representation in this line contained an error. 

A Too many addends, or addends applied to $LOe, local reference points or $NAMi in a 
LOAD Statement. 

C In valid class field. 

D Invalid Dewey item number. 

F 1. In valid form. 
2. More than one MAXM, STRT, INOP, or OVER form in this program. 
3. More than one LOAD per segment. 

G More than 42 facility items. Items in excess of 42 will appear only on the codedit 
listing. 

H Improper hyphen line. 

I Invalid instruction or IOFS code. 

L Designation too long or too large. 

M Not alphabetic, or improper alphabetic characters. 

N Not numeric, or incorrect numeric characters. 

T Item has blank tag field or incorrect tag. 

U Error in a facility item. The item type (1 through 9) and the error flag will appear only 
on the codedit listing. 

V Variable in subroutine or macro-instruction is missing. 

# The m specified in a MAXM line is less than that calculated in the assembly. Binary 
zeroes are placed in word 14 of the load ID block. 

+ Too many designations. 

- Too few designations or incomplete designation. 

The following errors will cause portions of the final machine code word to be modified or re­
placed by binary zeroes. The octal word portion of the codedit will be printed. 

2 More than 75 items in a macro-instruction. 

3 More than 105 variables and parameters. 

B A register error (bits 11-14 have been made zeroes). 

E Standard macro-instruction missing. 

Table 1·7, SAL T Error Notes 
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Defined macro-instruction missing. 

Incorrect substitution of a variable. 

Part missing. 

M address error (bits 1-10 or 1-15 have been made zeroes). 

Configuration error. 

Designation too large, truncated within range. 

Subroutine missing. 

No map for this segment (bits 21-24 have been made zeroes if this line would have been 
mapped). 

Incorrect mapping statement (bits 21-24 have been made zeroes if this line would have 
been mapped). 

Incorrect or ambiguous index register definition (bits 21-24 have been made zeroes). 

There are facility declarations and/or executive area forms but no LOA D line for 
segment #1, or an error has occurred in the LOAD for segment #1. SAL T manuu­
factures a dummy LOAD ID block. 

More than 1024 lines in this segment. Segment address is truncated modulo 32,768. 

Starred ins tructions {T 10, RIO, 10 F, T R, S TMC}, and unstarred ins tructions appear in 
the same program. 

Table 1-1. SA L T Error Notes (Continued) 

5 
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B. ERRORS THA T WILL TERMINATE THE ASSEMBLY 

This section deals with errors which will cause termination of a SAL T assembly before assem bly 
of the source program is completed. These are errors which by their nature cannot permit further 
processing of the routine being compiled. 

These errors will cause SALT to reposition the machine code and codedit tapes to the end of 
the last successfully completed program. A one line error printout will be placed on the codedit 
tape and the next routine on the control tape will be assembled normally. If no further routines 
are to be assembled, SALT will go to its normal termination. Printouts will be in the following 
form: 

ASSEMBLY OF ROUTINE XXXXXXXX TERMINAT ED --- reason 

A list of the various reasons and brief explanations of each are noted below. 

BL OCK COUNT ERROR FILE nn - A block count error ha,s been detected upon reading a file 
previously written. Attem pt reassem bly. 

ID CHECK FILE nn - A file ID block previously written cannot be located upon re-reading. 
This may be due to changing tapes and/or servos during assembly. 

SEGMENT LIST ERROR - A segment has been defined which has as its predecessor segment 
a non-existent segment or a segment which has not itself been defined properly. Correct 
source code and reassemble. 

MEMORY EXCEEDED - The sum of the length of a given segment plus the starting address of 
the segment exceeds the memory of this machine. Correct source code and reassemble. 

NO STARTING SEGMENT - No segment in this program has been defined as starting at ZERO. 
Correct source code and reassemble. 

NO SEGMENT NUMBER SPECIFIED - No segment number was written in the item number field 
of a SGM T line. Correct source code and reassem ble. 

ITEM CANNOT BE KEYED - The item number for a source code line is such that it falls into 
none of the segments defined by the SGMT items. Correct source code and reassemble. 

NO DIRECTORY - The first line following the LABEL line of a routine (or its hyphenated 
extensions) does not contain the SGM T form. Correct source code and reassem ble. 

ITEM NUMBER ERROR IN SGMT - The item number written in the content field of a SGMT 
line is incorrect (alphabetics, wrong punctuation, etc ).Correct source code and reassemble. 

SOURCE ROUTINE MISSING - The routine listed on the ASSEMBLY card is not within the 
library into which it was placed. Place the ASSEM BL Y card in its correct position on the 
control tape for SCS I, check the spelling of the routine name and reassemble. 

WRONG ID CONTROL TAPE - The first (ID) block of the tape that SAL T assembly is using 
as a control tape does not contain ccSCS~" in word 1. Place the proper tape on the servo and 
reassemble. 

WRONG ID LIBRARY TAPE - The first (ID) block of the tape that SALT assembly is using 
as a standard Ii brary does not con tain "LIBR" in word 1. P lace the proper tape on the servo 
and reassem ble. 
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TOO MANY SEGMENT DEFINITIONS - There are more segment statements than can be handled 
in memory. Reduce the number of predecessor segments in SGMT and SGRT items and reassemble. 

CONTROL WORD WRONG - An incorrect word was used in the content field of an ASSEMBL Y 
card. The only permissible forms are STOP, STAN, and ADDR. Correct SCS I control tape and 
reassem ble. 

ASSEMBLY CARDS HAVE DIFFERENT RTN NAMES - There is more than one ASSEMBLY card 
in a library and the routines named in these cards are different. Remake control tape and 
reassemble. 

NO LABEL BLOCK CONTROL/LIBRARY TAPE - There is no label block (per data conventions) at 
the beginning of the control/library tape. Mount correct tape and reassemble. 

NOTE: 
Errors 11 and 16 will cause SALT to terminate immediately without attempting further assemblies. 

7 
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Word Construction and Representations of Machine Code When Printed. 
PROGRAM OPERATIONS MOD FORM 

KEY KEY S 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 

INST L1 0 IA IR OP CODE AR M 

b b 0 0 0 b b b b b 0 0 0 

IR INST, TUN, L1 1 IA IR OP CODE IRO M 

IND. INST. b b 0 0 0 b 0 b 0 0 0 

TR*, STMC* I !OF~ 3 2 IA IR OP CODE CHANNEL 
M 

b b 0 0 0 b 0 b 0 0 0 

TP E, RPE, TCI, 3 3 IA IR OP CODE CHANNEL INDICATORS 
TIO; RCI, RIO* b b 0 0 0 b 0 b b b b b b b b b b 

TR, STMC, IOF 7 E IA IR OP CODE FILE M 

b b 0 b 0 0 0 b 0 0 0 

TIO,RIO IA IR OP CODE FILE INDICATORS 

7 F b b 0 b 0 0 0 b b b b b b b b b b 

FSEL L1 7 L1 IR LB (XS3) RB (XS3) M 
b 0 q 0 q 0 b 0 0 0 

IOFS, XPAK1 1 4 L1 LINES lOp COOE M 

PRINtER 0 o 0 0 0 0 0 0 

IOFS, XPAK 1 1 5 L1 UNIT OP CODE M 

NON PRINTER b 0 q 0 0 0 0 0 0 

INAD, SGAD, IA IR (BINARY ZEROS) M 

LOCA 1 6 b b 0 0 0 0 0 0 0 0 0 0 0 

SCAT, STOP 1 8 b Cou·nt M 
0 == SCAT 
1 == STOP 0 0 0 0 0 0 0 0 

S Compare Amount (M) Increment or 
XMOD 2 9 

b 0 0 0 0 0 Decrement 0 0 0 

L1 
S A.c. 

I 
A.C. 

I 
A.C. 

I 
A.C. 

AL PH, LDID A 
b A A A A 

BINY L1 B 
S 

b b b b b b b b b b b b b b b b b b b b b b b b b 

OTOB, DTOB L1 
S OCT. I O.c. I O.C. I O.c. I O.c. I O.C. I O.C. I O.c. 

C 
b CHAR. 0 0 0 0 O

2 
0 0 0 

DCML 
L1 

S DCML D.C. I D.C. I D.C I D.C. I D.C. 
D 

DDML b CHAR d d d d d d 

L1 toMt~ =5 
M 

XLST 9 G FILE 
0 o b b b 0 0 0 0 0 

XPAK2, XFAD 8 K L1 I FILE NO. M 
0 0 0 0 0 0 0 

TCON, TPAK1, 1 L CHAR. COUNT I 0, M Code 
PAPT IOFS; XPAK1 b 0 o q 0 0 0 0 0 

TPAK2 4 J L1 ILO, Cod·ITObSPO~ M 

b b 0 0 0 0 0 0 

XLOC 
1 M 

1 = L D a F J R E C P M 

b b b b b b b b b b 0 0 0 0 0 

XFRE 
5 N I FILE NO. I FILE NO. 

0 0 0 0 

TAPE 3 
P :'1 

FILE NO. 

o I 6 
0 

DATE ;\ s ALPHABETIC I A.C. I A.C. I A.C. 
S 

b CHARACTER A A A A 

LEGEND: b=binary (1 bit) o=octal (3bits) q=quarternary (2 bits) DC==decimal character (4 bits) AC alphanumeric character (6 bits) 

Table !-2. Codedit Forms 
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INPUT-OUTPUT FORMS BIT CONFIGURATION 

BIT POSITIONS 20 18 16 12 11 10 9 8 7 6 4 1 

SER3 1 st word 1 (AL PHA) Fe N CHANNEL a C b b b 0 00 

SER3 alt. 1 st word 1 (ALPHA) Je 1 C Fe CHANNEL 
(for fil e i use) 00 L _ 

IJ U 

SER3 2nd word Ul b 0 
U2 U3 V 0 U Fi 

b 0 bo b b b o 0 

SER2 1 st word 
C N CHAN. 

2 (AL PHA) Fe a b o 0 b b bo 

U1 U2 U3 V 0 U Fi 
SER2 2nd word o 0 b 0 

b 0 b b b o 0 

PNCH PRNT RDER 1 st word Fe C N CHAN. 
PAPT RDR9 PCH9 

T - (ALPHA) 00 0 b b b bo 

PNCH PRNT RDER 2nd word via Fi 
PAPT RDR9 PCH9 b b 00 

DESIGNATION KEY AND EXPLANATION OF FACILITY DECLARATIONS* 

c 
1 = Absolute channel designation 
a = Not absolute channel designation 

Fe External fi I e number entered here 

Fi Internal file number - will always be zero as SALT output. 

Je Related fi Ie number specified in I ine of servos 

N The number of units in this file 

Type of request: 1 = Servo III 5 = 80-Col. Punch 
T 2 = Servo II 7 = Paper Tape Reader 

3 = 80-Col. Reader 8 = 90-Col. Punch 
4 = Printer 9 = 90-Col. Reader 

U 1 = U1, U2, U3, are absolute servo numbers 
a = U 1, U2, U3, are not abso lute servo numbers 

Un Servo Number 

V 1 == U~ed by Programmer 
a = Not u sed by Programmer 

L EGEN 0: b = one binary position (1 bit); 0 = one octal position (3 bits); ALPHA = one alphanumeric position (6 bits) 

Table 1-3. Facility Declaration Chart 
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SEGMENT 001 SALT PARALLEL COOEDIT OF ROUTINE OBOIPS01 DATEDATEOATE 

fTEM NO. TAG C FORM •••••••••••••••• CONTENT •••••••••••••••• MF OCTAL S •••••• oBJECT CODE •••••• 

.ABEL 

1 

l 

3 

DB01PSOl 

51 

S2 

53 

LOADI 

CARD-tO-tAPE RUN.READ ALL CARDS 

UNTRANSLATED VALIDATE PUNCHING 

AND PUT 20 WORD IT~MS ON TAPE IN 

BLOCKS OF 10 I1EMS. 

INPUTI 

ALL DATA CARDS 

OUTPUll 

VALIDATED TAPE 
SGMT ZERO.OO.Ol.OO.OO. 

• 5£Gl.00.01.00.00. 

SGMT 5EG2.00.40.00. 

MAPS SEG1.=I.SEG2.=2.SEG~.sq. 

LOAD 1.T*SNAH1. 

SGRT O*SEG1,C*SEGZ' 
INOP INVALID. 

OVER OVERFLOW. 

+ 

0,," 

00 

ZOZO 

ZOZO 

OB01 

PSOI 

0000 

1.0AD 

00000717 

$AAF 

00000000 

00000000 

00006041 

00000000 

0100 01 01 

00 00 001 00 

0500 01 01 

00 00 000 00 

3 0200 01 00 

000 00 

00000000 

ZOZO 

---_ .. __ ._-------_._----

Figure 1-1. Example of Codedit Listing Showing: 

Heading Lines, Di rectory Information, 

Load identifiers, ~Facility Declarations. 

o 

PAGE 0 0 01 
o 

8LK WD OCTAL WD EW o 

o 

o 

o 

o 

o 

o 

o 

o 

o 
001 01 

001 02 o 
001 03 27250JO'l-

001 O~ 52650)04 o 
001 05 03030303 o 
001 06 46512"27 

001 07 04000000 o 
001 08 

001 09 42242431 o 
001 10 00000000 

001 11 o 
001 12 o 
001 13 

001 14 o 
001 15 04010021 

001 16 20000100 o 
001 17 0 4050021 

001 18 00000000 o 
001 19 06020020 

001 20 00000000 
o 

001 21 o 
001 59 

o 

~ 

0 

tv 
<.n 
<.n 
00 

-u ~ » 
C1 "0 

"0 m (J) 

::J 
c.. 
~. 

C 
-p 

C 
2 -
~ n 
S 
OJ » 
r 
-t 

c.n 
m 
n 
-I 

0 
z 
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SE.GMENT 003 

ITE.M NO. 

004060 

T~G 

CON6 

CON8 

CON9 

CON10 

CONll 

CON12 

CON13 

CON14 

CONl5 

CON16 

CON17 

SALT PARALLEL CODEDIT OF ROUTrNE DBOIPSOI DATEDATE.OATE PAGE 0010 

C FORM •••••••••••••••• CONTENT •••••••••••••••• MF oCTAL S •••••• OBJECT CODE •••••• BlK WD OCTAL WO Ew 

006 36 22650367 

006 37 23014077 

006 38 226504 13 

OOb 39 2301'HOl 

006 40 

CA,2,NOA' 

TEO,CONS, ,- TO 

CA.2,N5A. 

TEQ,CON9, ,- TO 2 

CA,2,N4A, 

TEO'CON10, ,= TO 3 

IA,5,TUN"COUNTER2' ,INVALID OR SPEC 

SUP,4,KIA. 11 TO AR 4 

TUN,CON1S, 

SUp.4,K2A, 12 TO AR 4 

TUN.CON1S, 

SUp,4,K3A, &, TO AR 4 

TUN,CONIS, 

CA.3,N4A. 

TEa,CONI5, ,= TO 9 

CA.3.NsA. 

TEo,CON16, ,= TO B 
CA,3,NOA. 

TEQ.CON17. ; .. TO 7 

lA,5,TUN"cOUNTER2. IINVALID OR SPEC 

SUP,4,KoA, 16 TO AR 4 

TUN,CONI8. 

SUp,4,K5A, 15 TO AR 4 

TUN,CON1S, 

SUP,4.K4A. 14 TO AR 4 

TUN,CONIS, 

SUP.4.K9A, ,9 TO AR 4 

TUN,CONIS, 

SUP'4,~eA. 18 TO AR 4 

TUN,CONIe, 

SUp,4,K7A, 17 TO AR 4 

a 00334 

00335 

o 00336 

00337 

o 00340 

00341 

00342 

o 00343 

00344 

o 00345 

00346 

o 00347 

00350 

o 00351 

00352 

o 00353 

00354 

o 00355 

00356 

00357 

o 00360 

00361 

o 00362 

00363 

o 00364 

1 00365 

o 00366 

00367 

o 00370 

00371 

o 00372 

o 04 

o 04 

o 04 

o 04 

o 04 

o 04 

05 

o 04 

o 04 

o 04 

o 04 

o 04 

o 04 

o 04 

o 04 

o 04 

o 04 

o 04 

o 04 

05 

o 04 

o 04 

o 04 

o 04 

o 04 

o 04 

o 04 

o 04 

o 04 

o 04 

o 04 

550200 

60 06 

550200 

bO 06 

550200 

60 06 

06 00 

15 000'4 

06 00 

15000~ 

06 00 

150004 

06 00 

550030 

60 06 

550030 

60 06 

550030 

60 06 

06 00 

150004 

06 00 

15 000'4 

06 00 

15 000'4 

06 00 

150004 

06 00 

15000~ 

00 00 

150004 

Figure 1-2. Example of Codedit Listing Showing: 

Parallel Source Code and 

Obiect Code 

00367 

00077 

00413 

00101 

0101 

00407 

00103 

00527 

00433 

0110 

00127 

004'7 

00127 

00'443 

1010 

00127 

00407 

00122 

00413 

1010 

00124 

00361 

00126 

00527 

1011 

00457 

00127 

00453 

00127 

006 41 22{)50~07 

000 42 2301'U03 

006 4) 24300527 

006 44 20642433 

006 45, 

006 46 20300127 

006 47 20642437 

006 4EI 20300121 

006 49 20642443 

006 5c. 
006 51 20300127 

006 5.~ 22644407 

006 5~1 23014122 

006 5LI 22644'113 

006 S~i 

006 5~) 23014124 

006 5~r 22644367 

006 5B 23014126 

006 59 24300527 

006 6() 

007 O:L 206421.157 

007 o;! 20300127 

007 0:5 20(4245) 

007 Ol~ 20300127 

0101 007 0!5 

00447 

00127 

00473 

00127 

0101 

00467 

00127 

00463 

007 06 20642447 

007 0'7 2030012.7 

001 Ola 206424 73 

007 0'9 20300127 

007 10 

007 11 20642467 

007 1,2 2030012.7 

007 13 20642't63 
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o 
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o 
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o 
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o 

o 

o 

o 

2 

3 

A 

B 

C 

D 

E 

F 

G 

H 

I 

..J 

K 

L 

SALT ERROR GLOSSARy 

IMPLICIT REPRESENTATION IN THIS LINE CONTAINS AN ERROR 

MORE THAN 75 ITEMS IN MACRO NAMED 

COMBINED VARIABLE + PARAMETER VALUES EXCEED 105 

TOO MANY ADDENDS 

A REGISTER ERROR OR BLANK A REGISTER 

INVALID CLASS rIELo 

BAD ITEM NUMBER (DEWEY) 

STANDARD MACRO NAMED IS MISSING 

INVALID FORM OR TOO MANY LOAD'STRT.MAXM.INOp.OVER ITE.f'lS 

MoRE THAN q6 FACILITY ITEMS 

IMPROPER HYPHEN LINE 

INVALID INSTRUCTION OR 10FS CODE 

DEFINED MACRO NAMED IS MISSING 

BAD SUBSTITUTION FOR THIS SUBROUTINE OR MACRO 

DESIGNATION TOO LONG OR TOO LARGE 

M NOT ALPHABETIC OR IMPROPER ALPHABETIC CHARACTERS 

N NoT NUMERIC OR IMPROPER NUMERIC CHARACTERS 

o ~ART NAMED IS MISSING 

P M ADDRESS ERROR 

Q CONFIGURATION ERROR IN SUBROUTINE NAMED 

R DESIGNATION TOO LARG~' TRUNCATED WITHIN RANGE 

S SUBROUTINE NAMED IS MISSING 

T INCORRECT TAG OR B~ANK TAG IN AREA OR LOAD 

U ERROR IN FACILITY ITEM 

V VARIABLE MISSING IN SUBROUTINE OR MACRO 

W NO MAP pROVIDED FOR THIS SEGMENT 

X INCORRECT MAPPING STATEMENT FOR THIS SEGMENT 

Y INCORRECT OR AMBIGUOUS INDEX REGISTER DEFINITION 

Z DUMMY LOAD 10 BLOCK DUE TO NO LD WRITTEN OR ERROR IN 1ST LD 

+ TOO MANY DESlGNATIONS FOR THIS FORM 

TOO FEW DESIGNATIONS OR INCOMPLETE DESIGNATION 

* MORE THAN 1024 LINES IN THIS S£GMENT 

$ STARRED AND UNSTARR£D INDICATOR INSTRUCTIONSIN THIS ROUTINE 
< M SPECIFIEU IN MAXH LESS THAN T~AT CALCULATED BY SALT 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 0 

o 0 

o 0 

o 0 

Figure 1-3. Example of Codedit Listing Showing: 

Sa It Error G los sary. 
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(J1 

00 
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0 0 

0 
PAGE 001 TAG EDIT OF RTN. DBOIPSOI lADBOlPS01 

0 
OCTAL XR TAG REFERENCE: 

0 02633 001 '" AOUN 02013 000 0 
0262'10 001 ,.. ,~OX 02021 000 

0 02'161 001 '" ,~1 02035 000. 02030 000. 02175 000 0 
002 .,. A1 = 005 * FF1 

0 02634 001 * AIUN 02633 000 0 

02625 001 * AIX 02624 000 c: 0 02635 001 '" j~2UN 
0 

0 02626 001 * A2X 0 2 02636 001 * A3UN 
02627 001 -0 '" ,~3X 0 

~ 02637 001 '" j~4UN 
0 02630 001 '" j~4X 0 

02640 001 .,. A5UN 
0 026.31 001 .,. ,~SX 0 n 
0 

02641 001 * jl6UN 
0 S 02632 001 '" A6)( 

0 02'163 001 .,. l,eFIL. 02231 000. 02244 000. 02241 OOQ 0 
02311 000 m 0 02063 001 * ABOVE9 02062 000. 02060 000 0 

00455 000 '" AD 05417 000. 00467 000 » 0 00431 000 * j~OVANCET 00443 000. 05415 000 0 
02464 001 * j~L 02171 000 r 0 03613 003 * ALPHO 05212 000. 05206 000 0 -I 

0 02450 001 * ALPHMKRl 02061 000 
0 

02'1051 001 * ALPHHKR2 02063 000 

0 04063 003 * ANINST 04056 000. 04062 000. 0'125.3 000 0 
04-272 0.03 * ANOTH 04263 000 

0 04307 003 * )~NTERM 04270 000 0 
02462 001 '" ANXT 02115 000. 02116 000. 02031 000 

0 02120 000 0 
00213 QOO * APOS 00561 001 

0 04301 003 * ARIRET 04262 000 
0 

0 
03427 003 .. AR1STO 04422 000. 04.305 000. 04307 000 0 C 

"'U 
04301 000 . 

0 04'12 003 ,.. AR2RET 0'1-265 000. 042.77 000. 04275 000 0 tv 
04273 000. 042.71 000 Ul 

Ul 
0 03430 003 * j~R2STO 044-,7 000. 04-)21 000. 04316 000 () 00 

0,*312 000 
0 () 

"'U (I) 

> m 
(;') >~ m 

Figure 1-4. Example of Codedit Listing Showing: '0 0 ~ '0 
W (J) ~ 

Tag Edit List. ::s 
0. 
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o PAGE 001 MAPPING LIST OF RTN. DB01PSOl lADB01PSOl o 

MAP< SGMT XR 
o 001 SEGl 1 o 

SEG2 2 
o SEG3 1.& 

o 

002 CODE 1.& 
o POOL 7 o 

o o 

o o 

o o 

o o 

o o 

o o 

o o 

o o 

o o 

o o 

o o 

o o 

o o 

o o 

o 0 

o 0 

o 0 

Figure 1-5. Example of Codedit Listing Showing: 
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MARKER LIST OF RTN. DB01PSOl lAD801PSOl 

PREDECESSOR MARKER 

DB01PSOl 

C ,. 
0 

T * BW 
T * TA 

T * AZ 

T >4< L 

Figure '.6. Example of Codedit Listing Showing: 
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APPENDIX J. DIAGNOSTICS OUTPUT 

The ultimate output of the diagnostic function is a listing or series of listings on which the results 
of either the trace or memory print functions are printed. The data furnished is described below. 

A. TRACE OUTPUT 

Two lines will appear per instruction. The total number of lines listed depends on the func­
tions covered, the number of test cases processed, the number of conditional functions which 

met the prescribed conditions, and finally the option chosen for the diagnostic edit run. 

1. First Line of Trace Output 

The first line of data contains the following: 

Final Arithmetic Regi sters Sense Magnitude 
Location In struction 

Address (4 col umns) Indicators Ind i cators 

INST. xxxxx si i~cc~aaaa~mmmm M~xxxxx ARsnnnnnnnn SI 12345678 LEH 

a. Location 

INST .xxxxx xxxxx is an octal number indicating the absolute address of the 

instruction. 

b, Instruction 

sii~ccAaaaaAmmmm represents the instruction itself. 

s is the sign (bit position 25) + or -. 

ii is the index register designation (bit positions 21-24) expressed in octal. 

cc is the operation code (bit positions 15-20) expressed in octal. 

Block 

Count 

bbbbb 

1 
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aaaa designates the arithmetic registers used (bit positions 11-15). 

1 in position 11 = AR4 
1 in position 12 = A R3 
1 in position 13 = AR2 
1 in position 14 = A R 1 

mmmm is the m address in the instruction word (bit positions 1-10) expressed 
in octal. 

c. Final Address 

M~xxxxx is an octal number designating the absolute address referenced by 
the instruction after the modification cycle. If indirect addressing 
has been used, this value is that of the final address referenced 
by the instruction. 

d. Arithmetic Register Contents 

ARsnnnnnnnn is the contents of the arithmetic registers 
s is the sign + or -. 
nnnnnnnn is the value contained in the arithmetic register (expressed in octal). 

e. Sense Indicators 

5112345678 

The contents of each register are printed across the line with ARI-4 
appearing from left to right. 

The setting of each of the eight sense indicators is indicated by the 
presence or absence of its designating number. When an indicator 
is in a set condition, its number will be printed. 

f. Magnitude Indicators 

LEH 

g. Block Count 

bbbbb 

When a magnitude indicator is set, its corresponding symbol will be 
printed. If it is reset, nothing appears. 

is the decimal number of the input tape block containing the item 
which resulted in this printed line. This block number entry provides 
data for implementing the selective print option during subsequent 
printouts. 

2. Second Line of Trace Printout 

The second 'ine of data shows the contents of the index registers. A five-character octal 
expression appears for each register (IRI-15) starting from left to right across the page in 
the following format: 

1 R~~~nnnnn~~~nnnnn~~~nnnnn~~~nnnnn. 
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B. MEMORY PRINT OUTPUT 

There are nine entries on each line of the memory print output, appearing in the following 
format: 

aaaaa~~~~~~~s nnnnnnnn~~~ snnnnnnnn. 

where aaaaa is the location from which the first word on the line was obtained. 

5 is the sign (+ or -) of the word whose contents follow. 

nnnnnnnn is the binary contents of one word of memory expressed as an octal number. 



o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

TRACE 

INST.23102 +01 24 1000 0221 M 23221 AR+61616160 

00000 00000 oooao 
+70707070 +00023000 

00000 00000 00000 

+61616160 SI 

IR 23000 25475 00000 00000 00000 00000 00000 

INST.23120 

IR 23000 

+01 12 1<100 0221 

25475 00000 

M 23221 AR+70707070 

00000 00000 00000 

+70101070 ... 00023000 

00000 00000 00000 

+61616160 

00000 00000 

51 

00000 00000 

INST.23121 +01 10 1000 0233 M 23233 AR+70707070 

00000 00000 00000 

+70107010 +00023000 

00000 00000 00000 

+61616160 51 

IR 23000 25475 00000 00000 00000 00000 00000 

J1II5T.23122 +01 06 0000 0105 M 23105 AR+70101070 

00000 00000 00000 

+70707070 +00023000 

00000 00000 00000 

+61616160 

00000 00000 IR 23000 00000 

INST.23105 +01 06 0000 0130 M 23130 AR+70701070 

00000 00000 00000 

+10707070 +00023000 

00000 00000 00000 

+61616160 

00000 00000 IR 23000 25475 00000 

11II5T.23130 +01 07 0001 0147 ~ 23147 AR+70107010 

00000 00000 00000 

+70701070 +00023000 

00000 00000 00000 

+61616160 

00000 00000 tR 23000 25475 00000 

JN5T.23150 +01 12 0001 0221 M 23221 AR+70707010 

00000 00000 00000 

+70707070 +00023000 

00000 00000 00000 

+70107070 

00000 00000 IR 23000 00{l00 

INST.23151 

rR 23000 

-01 4~ 0001 0127 

25475 00000 

M 23322 AR+70107070 

00000 00000 00000 

+10707070 +00023000 

00000 00000 00000 

-61616070 

00000 00000 

TNST.23152 +00 43 0001 0002 M 00002 AR+70707070 

00000 00000 00000 

+70707070 +00023000 

00000 00000 00000 

-60700000 

IR 23000 25475 

PRINT 

2 3 000 

23010 

23020 

2 3 030 

2:'1040 

23050 

2'3060 

23010 

23100 

23,10 

23000 

+00023000 

+0002q.427 

+00000000 

+00000000 

+03070000 

+03050303 

+00000000 

+04510223 

+04402226 

+043000 73 

00000 

+00023000 

+70707070 

+00000000 

+00000 0 00 

+03072000 

+27.3«+3027 

-00000000 

+06610224 

+011520 2 21. 

+ot1520221 

+00000000 

+00023000 

+00000000 

+00000000 

+03074000 

+66061474 

+06442127 

+01014106 

+05220221 

+OLj~20231 

+0002~353 

-00607000 

+00000000 

+00000000 

+03076000 

+0303030.3 

+0430020'7 

+04521223 

+0"30211~ 

+0430010t 

+00024377 

+00000000 

+00000000 

+03060000 

+0301.10000 

_03030li27 

-00342053 

+041.104225 

+0'1420 22 7 

+04520a2! 

00000 00000 

+00023000 

+00023322 

+00000000 

+03062000 

_00300036 

+21053224 

_04420222 

+04502221 

+04300130 

+04420232 

+00023103 

+00025475 

+00000000 

+03064000 

+27326665 

+30631461.1 

+04534141 

+05202221 

+04520221 

+04300105 

Figure )-1. Trace and Memc:!:! Print Output 
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00000 00000 

00000 00000 

00000 00000 

00000 00000 

00000 00000 

+0002 44 2 7 

"00000000 

+00000000 
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+66067474 

+01000027 
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+04300111 

+0/~42.o230 

+00023000 
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o 
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o 
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00000 0 

00019 0 
1l00oO 

o 
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00000 0 
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00000 
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00000 0 
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00000 0 
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APPENDIX K. SALT SYSTEM 

MESSAGE TABULATION 

This appendix contains a number of tables giving the messages initiated by the SAL T system. 
The mes~age charts contain four columns of information. 

COLUMN HEADING EXPLANATION 

MESSAGE The text of the message, including the flag and classification codes, 

as it appears on the console typewriter log. Upper case letters indicate 
constant information which will appear on the log as shown. Lower case 
letters represent variable information. 

The standard header supplied by the Executive Routine is not shown. 

Unless otherwise indicated, it is ccccc~~~~~~~{rd)~~, where ccccc 
is the clock reading and{rd) is a run designation assigned by the Execu-

tive Routine to the run from which the message was initiated. 

When necessary to show positioning, deltas (~) have been used to 
indicate spaces. 

REASON The condition indicated by the message and an explanation of variables 
in the message text. 

ACTION Operator response where required. 

CODE The binary message code which will appear in the log tape entry for the 
message. (Refer to Appendix G.) 

In general, the lower case letters have the follow ing meanings: 

bbbbb number of blocks 

ch channel number 

dddddd date 

eeeee number of error A's 

fe external designation of file 

ffff file ID 

pppppppp program ID 

rrr reel· number 

type of I/O unit 

I 

I 

1 
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I 

rrr reel number 

type of I/O unit 

TYPE 

DESIGNA TION ASSOCIATED UNIT 

1 UNISERVO IlIA tape unit 

2 UNISERVO IlA tape unit 

3 80-column card reader 

4 Printer 

5 80-column card punch 

6 Compatible tape unit 

7 Punched paper tape unit 

8 90-column card punch 

9 90-column card reader 

uu tape unit number 

SAL T CONSOLE MESSAGES - EXECUTIVE ROUTINE 

MESSAGE (1) REASON ACTION CODe 

C Clock has been reset 46 

E End tape logging 
! 

46 

F Change facility status I (See messages 22 46 
I 

and 27) I 

I 

F Expected type-in after Type character F and 27 

unsolicited "F" release, message 22 

will follow later 

I Ignore request 46 

L Locate program 46 

US~pppppppppppp. Type in program ID I 48 

Pn Recall postponed Original message is 46 
message no. n. reinitiated 

R Rewind log tape 46 

S Start tape logging 46 
again 

T Terminate program Supply rd and xxx. 46 
xxx = ~~~ if no dump 

UEL~rdxxx. uu~ifdump 49 
uuRifdump& 

rewind 

(1) Message headers = ccccc (00) /~~ 

Table K·l. Unsolicited Type-Ins 
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SAL T CONSOLE MESSAGES - EXECUTIVE ROUTINE 

MESSAGE 

I. CHIEFL1READY* 

2. /MBUSY* 

2. /C~CL~PNR* 

I 

2. /P~CTR~pppppppp* 

2. MPn* 

3. /~JETT~pppppppp* I 

2. /C~IT~FLT~uu* 

I I 

2. /~O~LLOC~~pppppppp* i 

I. /P6NOT~ON~TAPE~pppppppp* 

I. /HL1REW I ND~SERS 
uu 
uu 
uu* 

2. /MDUMPMPpPPPPPPPPPPMnnMfe~rrrnuu* 

I 
I 

I 
I I. /P~RJET~pppppppp* 

I I 
I I. I /E~UNSnCOMP* 

t 2. /HL\TER~pppppppp* 

1. Header = OOOOO(OO)j.j. 
2. Header = ccccc(OO)~~ 

3. Header = ccccc(rd)~~ 

REASON 

Loading of Exec. Rtn. com-

pleted. Ready for requests. 

Exec. Rtn. not available for 
locator request. 

Clock power was interrupted 

Program p just terminated. 
Could not carryover as 

directed. Successor not 

initiated. 

Message has been post-

poned by operator. Post-
ponement n assigned. 

Program p has been 

jettisoned. 

Unable to read MIT on servo 
uu. 

Unable to allocate run p. 
k Reason 

1 Mem. not avail. 

2 Fac. not avail. 

3 File not avail. 
4 Abs. Fac. not avail. 

5 rd not avail. 

Unable to locate program p. 

Servos uu should be rewound 

Memory Dump nn for Program 

p has been placed on reel 
r of file fe on servo uu. If an 

informational dump, PD 

replaces nn. 

Program p has been jettisoned 
... 

due to invalId request 01 

locator. 

All runs completed 

Program p has terminated 

Table K-2. Type-Outs 

up-

ACTION 

Try again later 

After resetting clock, 

execute a "C" un-

solicited type-in 

I 

I 
I 

I 

2558 

CODE 

01 

37 

15 

55 

45 

I 51 

36 

25 

35 

54 

56 

39 

I 38 

l 51 

i 
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SALT CONSOLE MESSAGES - EXECUTIVE ROUTINE 

MESSAGE REASON ACTION CODE 

I. $~pppppppppppp~nnnnn~mmrnmm Program p has been assigned 19 

2. T ~CHMFEMrulSER designation rd, memory nnnnn 

2. t~chMfe through mmmmm, facilities as 

2. t~chMfeMMuu tabled. 

2. t~chMfeMMuuMuu 
2. ~chMfeMMuuMuuMuu 
2. * Choose option: 

I. SM.I. 1. Accept allocation 20 

I. SM2. 2. Reject allocation 

I. SM3. 3. Change allocation 
(See message no. 21) 

I. $MTF~~CHMU~UUMUUK* Results from option 3 of 21 

I. SMtfeMMchMuUMuuMuuk. message no. 20. If k = A Type in change. 

I. $MTFE6NMCHMUUMUUMUUK.~INVAL* more changes requested, 
repeat 21. If k = Z, stop. 
H type-in in error, 21 
repeated with INVAL typed. 

3. $MKOTUU* Now ready to accept faci-

lity change Type in requested info. 22 

3. SA~kotuu. to change unit u of type 

3. /MINVAL* t according to o. 

0 Type of Change 23 

1 Move to down status 

2 Move to up status 

3 Use as log tape 

4 Ignore request 

k= ~, repeat 22 for more 
changes 

k= Z, last change. 

INV AL type out indicates 
last change invalid, 22 is 
then repeated. 

/. $Cch~uu~FLTk* UNISERVO IlIA fault 10 

k Type of Fault 

A 10 consecutive error A's 

B 3 consecutive error B's 

F Servo uu unavailable 

M Memory access error 

P Power failure Choose option; 

I. SCchMOK. repeat order 

I. SCchMNG. terminate run 

2. $Dch~uu~LAB~ffff~dddddd~rrr Executive rerun label check 47 
TAP~ffff~dddddd~rrr* 

2. SD~CK. Repeat order for new 

tape. 

1. Header = ccccc{rdM.!". 

2. Header = ccccc{OO)tl,". 

Table K-3. Type-Outs Soliciting Replies 
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SAL i CONSOLE MESSAGES 

MESSAGE REASON ACTION 

NAME* Assembly ready. Type in name of program to 
be assembled. 

SMPPPPPPpp· 

TobIe K-4. Assembly 

SAL T CONSOLE MESSAGES 

MESSAGE REASON ACTION CODE 

$Cch~RD~kkkkkk* Error in Card Reader 513(80) 
k Error 513(90) 

FALT* Fault 
ERR* Rd chk err. 
OPCONT Operator 

contingency 
SC~RD~OK. Repeat order 

$Cch~PU~kkkkkk* Error in Punch Unit 529(80) 
k Error 533(90) 

FALT* Fault 
ERR* Pnch chk err. 
OPCONT* Operator 

contingency 
Repeat order 

$Cch~uu~u~R~k* UNISERVO IIA error 523 

SC~U~OK. k = A«720); k = B(>720) Repeat order 

ICchuu~U~kkkkkkkk* UNISERVO IIA error 525 
k Error 

2BLK RD* Two-block read 
INST ERR* Instruction error 

$Cch~PTP~kkk* Paper Tape Punch error 537 
k 

I 
Error 

FLT Fault 

I 
LPA 

I 
Low paper 

I I ERR Error 
SC~PTP~OK. Repeat order 

$Cc~PTR~F L T* Paper Tape Reader Fault. 542 

SC~PTR~OK. Repeat order 

Table K-S. Input-Output Routines 
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SAL T CONSOLE MESSAGES 

MESSAGE REASON ACTION CODE 

/Hchuu~LAB~ffff~dddddd~rrr* File with label f, d, r 321 
accepted 

$Dchuu~LAB~ffff~dddddd~rrr Tape on servo uu does 322 
TAP~ffff~dddddd~rrr* not contain expected 

SD~CK. f, d, r Choose option: 

SD~GO. Check new tape 

Accept label 

/Hchuu~BKS~bbbbbb~ER~B~eeeeee* Input tape on uu completed. 323 

$Dchuu~BKS~bbbbbb~ER~B~eeeeee Block count error on uu. 324 
TAP~bbbbbb* 

SD~GO. Accept count & 

continue 

$Ochuu~SENT* Have reached end of tape 325 
uu. Exercise option to 

process as end reel or 

end file. Choose option: 

SO~ER. End reel 

SO~EF. End file 

/Hchuu~kkk~ffff~dddddd~rrr Tape completed on servo 327 
BKS~bbbbbb~ERR~eeeeee* uu. If kkk = EOR, end of 

reel; EOF, end of file. 

$ch~kkk~nnn* Error condition in Printer: 520 
kkk Error 
FLT Fault 

IPC Instr. err. 

DPC Data err. 
OOP Out of paper 

nnn = Line no. Choose option: 

SC~OK. Repeat order 
SC~NG. Terminate 

Table K·6. - SER3ZZ and PRNT07ZZ 
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SAL T CONSOLE MESSAGES 

MESSAGE REASON ACTION CODE 

IJ~kkkk~INIMUM* kkkk = SORT or MRGE. 405 
Jettisoned due to (Sort) 
insufficient facilities 385 

(Mrge) 

l~kkk~RELAuun* Servo uu released by kkkk 406 
(SORT or MRGE) (Sort) 

386 
(Mrge) 

IJchuu~SORT~VOL Sort volume exceeds 410 
BKS~bbbbbb~ERR~~eeeeee* Capacity of Servo uu. 

IJchuu~BKS~bbbbbb~SORT Sort jettisoned due to I 421 
TAP~bbbbbb* block count error on uu. 

IHchuu~SRT~ffff~dddddd~rrr Output reel on uu from 448 
BKS~bbbbb~ERR~eeeeeee* multicyc1e sort. 

I 

IH~SORT~C~PT~nn* M ulticyc1e point nn 446 

established by sort 

I H~SORTMn~C* Processing at MC point nn 447 

initiated 

Merge Refer to Table K-6, 

Input label check passed message num ber: 321 390 
Input label check failed 322 391 

Refer to Table K-6, for message End inpu t tape 323 387 

format. Input blk count error 324 392 

Multilevel output label 327 393 

I~LEVE~nnn~~nn* Level n merge n initiated. 396 

Table K-7. Sort/Merge 
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SALT CONSOLE MESSAGES 

MESSAGE REASON ACTION CODE 

I /D~OCS~ERRO~19~ppppppp~aaaa* Dating parameter aaaa 785 
in Program p not specified 

/J~OCS~ERROR~nn~*c---C. 
oes jettisoned due to error 
nne 767 

c---c cols 1-24 of incorrect +nn 

oes control card. 
(See Table K-9.). 

PARAMETE~CARD~nn~aaaa In addition when nn = 4 or 5, 

nnn equals the parameter 

card number that caused the 

error. (Since oes control 

cards are not numbered, the 
parameter card number refer 

to an internal program card 

count of the parameter cards.) 

aaaa equals alph combination 

of current parameter card. 

OVERFLOW~OCS~C---C. Overflow has occured, c---c 

equals contents of columns 

1-24 of current oes control 
card. 

INVALID~OP~OCS~C---C Invalid operation code. 

c---c equals contents of 
columns 1-24 of the current 
oes control card 

ERROR TYPE-OUTS 

ERROR NUMBER EXP LANATIONS 

I~ Columns 1 - 10 of header card do not contain O~C~S~RUN~. 

~ Column 12 of header card does not contain a servo number 
between 0-9. 

3~ Columns 21 - 24 of header card do not contain correct information. 

* 4-~ Parameter card contains a wrong sign or mode. 

* 5~ More than 50 parameters have been given in the parameter cards. 

Table K-8. Obiect Code Service 
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ERROR TYPE-OUTS (cont'd) 

ERROR NUMBE R EXPLANATIONS 

6~ PID of control tape does not correspond with PID of MRF tape. 

7!!. Columns 21 - 24 of program call card do not contain correct 

information. 

8!!. Columns 13 - 20 of program call card do not contain spaces. 

9t. Current block on input tape does not contain correct form of 

ZOZO's I 

10 Current block on input tape does not contain ZAZA's in words 
1-2. The number of memory locations of current load does not agree 

with word 8 of current ID block. 

II PID of control tape is found to be equal to or less than PID of 

MRF. 

12 Sentinel is not at the end of the facilities list of the PID block. 

I 13 Current block # of tape is greater than block # of correction word. 

14- Program card count is wrong. 

15 Column 22 indicates that a certain tape is needed but it has been 
I 
I previously released; or "D" or "U" tape has been called but has 

I I 
been released. 

16 Program cannot be found on the debugged tape. 

17 Program cannot be found on the undebugged tape. 

18 Block and word correction card contains wrong information 

concerning number, mode and sign of corrections. 

19 Key word (KEYS) on input tape indicates that there is a parameter 

change but the current Alpha combination cannot be found in either 
parameter table. (Although there will be a typeout, OCS RUN will 

continue without any type-in.) 

20 Block and word corrections are supposed to be continuous but 

number of words do not equal 2 or 3. 

21 Corrections to key words cannot be made to both MRF and MIT, and 
consecutive corrections cannot extend beyond 1 block (only words 

1-60 can be corrected.) 

22 Column 12 of program call card is incorrect. 

I 
23 Control tape states that the N + n version of a r~utine is supposed I 

to go on the MRF. This is not allowed. 

i 24- Incorrect sentinels on control tape or input MRF. ! 
25 Control tape cards are out of sequence. 

Table K-8. Obiect Code Service (cont'd) 
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SAL T CONSOLE MESSAGES 

MESSAGE 

Ip~DIA~INST.~nnnnn~REFER.~mmm* 

$P~DIA~INST.~nnnnn~REFER.~mmm* 

SP~T.aaaaa. 

SP~G. aaaaa. 
SP~X. aaaaa. 
SP~CLOSE. 

SAL T CONSOLE MESSAGES 

I MESSAGE 

$Dchuuffff~ddddddd~rrrrrr~ERR* 

SD~RRCK. 
SD~FRCD. 

$O~NOR~O~FER* 

SO~NORM. 
SO~XFER. 

SO~SLCT. 

$O~BEGIN~END* 

SO~mmlTlf1ltlnnnnn . 

Ip~DI A~OVERFLO* 

Ip~DIA~INVALID* 

UNIVAC m SALT 

REASON 

Tested program refers to 
absolute address m-m from 
relative address n-n. m-m 
will not be changed 

Tested program refers to 

absolute address m-m 

from relative address n-n. 
m-m will be changed or 

a transfer to it will occur. 

Table K·9. DICON3ZZ 

REASON 

File f, d, r accepted 
as input 

Wrong label on input 

tape 

Edit option to be 

chosen 

Results from selection 

of the third option 

of preceding response 

Unexpected overflow. 

Run terminated. 

Invalid operation code. 

Run terminated. 

Table K· 70. Diagnostic Edit 

ACTION CODE 

Run continues. 

Instruction not executed. 

Choose option: 

resume trace at aaaaa 

resume guard at aaaaa 

resume run at aaaaa 
terminate run 

ACTION 

Choose option: 

check new tape 
accept wrong label 

Choose option: 

edit all data 

edit transfers only 
edit selected blocks of 

of input 

805 

886 

Type in beginning (mmmmm) 
and ending (nnnnn) block 
numbers. 
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SALT CONSOLE MESSAGES 

MESSAGE 

~kkkkkk* 

~RESUME. 

D~DECK~ID~ERR* 

D~HD~CD~ERR* 

D~PROGL\ERR* 

D~SEQ~ERR* 

Hchuu~kkk~ffff~dddddd~rrrr 

BKS~bbbbbb~ER~eeeee* 

SALT CONSOLE MESSAGES 

$ch~TAPE* 

SO~OK. 

$O~BC~EO* 

MESSAGE 

SO~~nnnnn~ . 

I 

REASON 

Reader off normal 

kkkkk Condition 

CD~ER~ Error 
FAULT~ Fault 

OPCONT Operator 

contingency 

Incorrect card ID. Card 

skipped and placed in 

error stacker. 

Header card incorrect or 

missing. Run terminated. 

Possible program error, 

header-card error, or 

machine malfunction. Run 

terminated. 

Sequence error. 

kkk Condition 
EOF End of file 

EOR End of reel 

Table K-17. Card-fe-Tape Run 

REASON 

Ready for new input 

Reposi tioning of tape 

has been requested. 

Table K-72. TPTOPR07 

I 
i 

I 
11 

I 

up-
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Replace rejected cards and 

resume run. 

ACTION 

Mount new tape. 

Type in beginning (mmmmm) 

and ending (nnnnn) block 

numbers of area to printed. 
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SALT CONSOLE MESSAGES 

MESSAGE REASON ACTION 

I $8LPI~11~15~FORM* SAL T-type input file Start printing if proper form 

I ready for printing. on the printer. 
SO~OK. 

$O~PATTERN* Printer test pattern Check test pattern and 
printed out. choose option: 

SO~OK. Start printing. 

SO~RT. Repeat pattern. 

SO~S. Rewind tape. 

SO~TR. Terminate TPTOPROl. 

$O~ERR* Printer data or instruc- Choose option: 
tion error. 

SO~OK. Repeat order. 

SO~BP. Bypass order. 

SO~RP. Reposition tape. 

SO~TR. Terminate TPTOPROl. 

$O~FLT* Printer fault Choose option: 

SO~OK. repeat order • 
SO~BP. bypass order 

SO~RP. reposition tape 

SO~TR. terminate run 

$O~OOP* Printer out of paper Choose option: 

SO~OK. repeat order 

SO~RP. reposition tape 

SO~TR. terminate run 

$O~EOFEOR* End-of-file or End-of-file Choose option: 

SO~TT. next report on same tape 

SO~NT. next report on new tape 

SO~TR. terminate run 
~ 

/ ~MBC~bbbbbb* Machine block count on 
input tape = bbbbb. 

TobIe K-72. TPTOPR07 (co"t'd) 
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APPENDIX L. SOURCE-CODED ROUTINES 

SUPPLEMENTING -SER3ZZ 

A. OWN CODE LABEL ROUTINES 

The generated input-output system provides for automatic and conventional processing of 
tape labels. This processing takes place during the execution of the macro-instruction 
m*ST ART f, and also whenever a new tape for file f is initiated during a run. 

Conventional label processing for input files entails the following: 

• Adding 1 to the file's reel count. Reading a conventional twelve-word label block 
and adding 1 to the file's block count. (Words are numbered 0 through 11). Label 
block is read with a Forward-Scatter-Read (FSR) using three SCAT words. 

• Comparing word one (the file name), word two (the date), and word three (the reel num­
ber of the read block), with the corresponding information fields prestored in the TAP E 
packet for the file. The TAPE packet is constructed by -SER3ZZ from the information 
supplied in the parameters. 

• If the label check fails, a message is typed out on the console printer requesting 
that the operator mount the correct tape. The new Tape's label is checked as per (2). 

Conventional label processing for output files entails the following: 

• Writing a conventional twelve-word block on the output tape and adding 1 to 
the file's block count (in the file's TAP E packet). The label includes the file 
name, date, and reel number plus 1 as obtained from the file's TAP E packet. It 
also includes the block size and item size of the file as obtained from the input­
output routine proper. As with the input file, all of the information is as supplied 

in the parameters to -S E R3Z ZI" The label block is over written (OWT) using three 
SCAT words. 

B. OWN CODE LABEL PROCESSING 

• When the conventional label processing outlined above is not satisfactory, the user may 
supply an own code label processing routine for any given file. A tag naming the first 
line of this routine is supplied as parameter P6 of the FI LE, statement. 

• The user's own code label routine will be executed by the input-output routine when 
each tape of the file concerned is initiated. Its first line must be the NOP, line named by 
the tag supplied as P6 of the FILE, statement. 

• The last line of the own code label processing routine must be in the form, IA" TUN" tag, 
where tag is the tag of the NOP line. 

• When control is transferred to the own code routine, Index Register 3 contains the first 
address of the segment in which the tag appears. 
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Index Registers 1, 2, 4, and 7 are loaded with meaningful information which they must 
contain when control is returned to -SE R3ZZ. 

The users own code label routine should not be in a segment mapped by one of these 
index registers. The contents of all other index registers will be the same as when they 
were loaded by the source program prior to the initiation process. 

All the arithmetic registers are available for use by the own code routine as are the 
indicators High, Low, Equal, and the sense indicators. 

When control is transferred to the own code label routine, the following information 
supplied by the input-output routine, can be accessed: 

• The TAPE Packet 

Each TAP E packet is in the form: 

Word 1 
2 
3 
4 

ffff 
dddddd 
txOrr 
y-y b·b 

File Name (alphabetic) 
Date (decimal) 
rrr (decimal reel count) initially equals 000) 
b·b (block count in binary, bits 1-18). 

The first word of each packet is tagged m*T APE f, where f is an alpha file designa­
tion. Access to a word is obtained by using instructions indirectly addressing a 
LOCA (of the tag plus an address modifier) when needed. For example to load the 
block count into ARI execute, IA" L, 1, L/m*T APE f + 3,. 

when using information from the TAP E packet the programmer must not alter the sign 
of word one, the bits 13-25 of word three, bits 19-25 of word four. 

• To set the block count of file f to zero (0), execute the instruction: 4, TR" m*ZEROBC,. 

C. OWN CODE ROUTINES DEALING WITH TWELVE-WORD LABEL BLOCKS 

When own code deals with label larger than the standard 12 word size it must provide 

for the following: 

• Input 

To have an input-output subroutine read the label block and add 1 to the block 
count, execute the instruction: 4, TR" m*R EADLAB,. 

Control is returned to the own code label routine with the twelve-word input label 
available in memory. The label is in a segment mapped with Index Register 4. 

The first word of the twelve-word area is tagged m*LABAREA,. If pertinent, own 
code should access and increment the reel count prior to executing this subroutine. 
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Access to a gi ven word in the label area is obtained by using an address modifier in 
combination with the tag. The instruction must be modified by IR4 which is loaded with 
the starting address of the area by the input-output routine. For example to load AR1 
with the last word of the label block use, 4, L, 1, m*LABAREA+11,. 

The own code routine performs all checking of the delivered label. 

• Output 

The own code routine must store the desired label information prior to executing the 
above instruction. The reel count must be incremented where pertinent. For example, 
using IR4 as loaded by the input-output routine, the contents of AR's 1, 2, 3, and 4 
can be stored in the first four words of the label area by the executing the follow ing: 
4,ST,1234, m*LABAREA+3,. 

To have an input-output subroutine write a 12-word label block and add one to 
the block count, execute the instruction 4, TR" m*WRITELAB. 

When own code deals with label blocks larger than the standard 12-word size it must 
provide for the following: 

• Independent reading or writing of label blocks. 

• Storage area for the label block to be read or assembled. 

• Indicator coding to monitor completion of the read or write. 

PAGE: 

• Incrementing of block counter for each block read or written and incrementing of the 
reel counter. 

Use of own code label for any file inhibits the standard typeouts associated with normal 
input label checking. 

3 
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APPEND!X M. SOURCE-CODED ROUTINES 

SUPPLEMENTING PRNT01ZZ 

A. NEW PAGE SUBROUTINE 

PSI 

The new page coding supplied by the programmer is a closed subroutine. It is entered by 
the print routine when a newpage condition will result from the execution of a m*PRINT, 
macrosinstruction using the advance n lines option. 

1. Format. The first line of the subroutine is an NOP line named by the permanent tag 
which was specified in parameter Ps of the routine calling statement. The print routine 
records the return address in this line and transfers control to the following line, which 
begins the actual new page coding. The last line of coding in the subroutine must trans­
fers control to the return address. 

First and last lines of new page subroutine 

TAG C FORM CONTENT 

i I I 1 I I I 1 I NI 01 PI' I : I F I 01 Rt I RI E I T I U I R I N I 1 T I 01 I PI R I NIT I 0 ill Z I ~ 
-

Main Body of New Page Subroutine Coding 

\ 

1 

~ : : : : : : : II : : : : : : : : :: :::::: :~ 
2. Entrance Conditions. 

a. Index Register 3 contains the address of the first line of the segment containing 

tag Ps. 
b. Information necessary to the print routine is present in Index Registers 1 and 2, and 

must be preserved. Therefore, if these registers are used by the subroutine, their 
initial contents must be restored before control is returned to the print routine. 

c. The X LS T word for the line being printed is in memory location m * R EQ, and Index 
Register 1 contains the se gment address of this line. 

3. E xi t Condi tions. 

(1) The print order which caused entry into this,subroutine is executed, using the cur­
rent form of the XLST word located in m*REQ,. 

(2) The printing of the original line, or any lines printed during the execution of this 
subrou tine, doe s not cause re-en try into the subroutine. 
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B. RECOVERY CODING 

The recovery coding is entered at the operator's option when a printer malfunction occurs. 

1. Format. The first line of the recovery coding is a self-referencing SGAD line, contain­
ing the same permanent tag in the tag and content fields. This tag was specified in 
parameter P9 of the routine calling statement. The recovery coding is entered at the 
line following the SGAD line. 

CONT~~ 

2. Entrance Conditions. 

(1) Index Register 1 contains the word produced by the SGAD line. 

(2) Arithmetic Register 2 contains a one-character operator message code in the most 
significant character position. This message code is specified by the programmer in 
creating operating instructions for the program. It allows the operator to inform the 

program of the nature of the malfunction which occurred. Thus, one of several alterna­
tive procedures supplied by the source program may be selected for execution. 

3. Exit Conditions. 

If the recovery procedure includes further printing, the print routine must be reinitialized 
(using m*INIT,) before any other macro-instructions are executed. In this case, the 
recovery coding should include typeouts to the operator concerning the repositioning of 
the print forms. 

C. ALTERNATE METHOD OF PAPER ADVANCE 

When space is a concern in the source program. the user may choose not to use the macro­
instructions m*PADN, and/or m* PADTO L,. The paper advance functions provided by these 
instructions may be accomplished through use of the m*SELECT, and m*PRINT, macro­
instructions. 

The m*SELE CT , macro-instruction is executed to place the address of the third word of 
a new Print Packet in AR3. In this case the user is not concerned with the associated 
current area as no printing is to be done. 

Information fabricated by a special XLST word should be placed in AR4. 

The coding format of an XLST line is described below: 

FORM CONTENT 
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n = a decimal number defining either the number of lines, n, to be advanced or I, 
the line to be advanced to. The meaning of n is established in p. 
(0:$n:$1023) 

With AR3 and AR4 loaded as described, execution of the m* PRI NT, macro-instruction 
will cause the specified paper advance to occur. 

D. SOURCE PROGRAM PRINT PACKETS 

One to five areas are supplied automa tically by the printer routine (specified by para­
meter P10)' The source program may create additional 32-word printer storage areas. 

These areas will be located in the coding of the source program and are allocated by the 
source program. In addition to establishing these areas, the source program must provide a 
three word print packet for each area. These packets must have the following format: 

FORM CONTENT 

Only m in the a bove example is variable. m is the a ddress (tag or decimal) of the first 
word of a source program 32-word printer storage area. 

The source program will assemble a printer line in such an area. To cause the area to be 
printed use the macro-ins truction m * P RI NT, as described. Place the address of the third 
word of the print packet associated wi th the area to be printed in AR3. 

PAGE: 

After a source program printer storage area is submitted for printing, without specifying to 
retain in associated line the X LST I line control of the area is released to the Printer routine. 
be obtdned via the macro-instruction m*SELECT,. 

3 
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APPENDIX N. DATA FABRICATION 

FOR EXECUTIVE ROUTINE 

Designations to be written in XLOC line of the content field. CARl must always contain the XLOC 
word when the Executive Routine is entered to accomplish the function.) 

rul'lll.. I lUi'll vr;;.:u",r;;LoI '" "''' "'''''' 
,." .,..,. .... 1110..,....,.."' .... l"'\,~rln~1"'\. I olD') I ADA 

1. Termination, normally used when the , , 
successor program (if any) is to be 

loaded 

2. Termination with print dump. EP , , XFAD 

3. Termination with print dump and 

rewind servo on which dump was 

placed. REP, , XFAD 

4. Termination with carryover of C, , (LOCA) address 

facilities. of the listing 

developed from 

XFRE forms. 

5. Termination with carryover of CP , , X.FAD LOCA (same as 4) 

facilities and print dump. 

6. Termination with carryover of RCP , , XFAD LOCA (same as 4) 

facilities and print dump and 

rewind servo on which dump 

was placed. 

7. Jettison. J , , 

8. Jettison with print dump. JP , , XFAD 

9. Jettison with print dump and RJP , , XFAD 
rewind servo on which dump 

was placed. 

10. Early release of files. F, m
1

, LOCA 

(same as 7) 

11. Locate on overlay 0, (LDID: m
2

, LOCA 

LEGEND (same as 7) 

m = Address of facility list (X F R E) • 
1 

SAMPLE CODING: Jettison with print dump rewind dump tape 

I 
m = Tag of load statement. TAG C FORM CONTENT 

I 
2 ( 

AR2= Return address from locator. I I I I , I , I 1 1 ll'llI3 1 '1 J I EITI TIP I T D,P I '1 

AR3= External iile to receive dump I I I • , • , • I I, AI , I , I T lUI N I " ,,$ , l, ° C 2 ,3 , \ 
( 

(XFAD). , , , , , , , * XlllO,C RI J] PI' 1'1 I I I I I I I I ( 

AR4= Address of facility list J,E,T,TP TOP - XIF,A,D 2, " ' I I I , j I I I I I I( 

XFRE words). -- -

1 



APPENDIX O. KEYPUNCHING AND SEQUENCING 

ASSEMBLY CARD INPUT 



This appendix describes the SALT Assembly input cards and the sequence in which they 
are to be introduced to the computer. 

The relationship of command codes is depicted in Figure 0-1. The instructions for punching 

SAL T code cards are presented in Table 0-2. 
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Library Command 
--------. 

1. { LlBRARY* l 
SALT Assembly Commands 

There must be 
at least 1; 

2. "'""-

-----------1 

\ : 
ASSEMBLY I 

for each library 1 
entry 

I 
I 
I 

Routine Commands 
----------:1 

{ LABEL 

I 2 { DELE 

any combination I 3 { CORR** 
3.~~~ ________________________________ ~ 

I 
I 
I 
I 
I 
I 
I 
I 
1 
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Correction Commands 
I 

I I 
:II 

1 
4 < 

I 

( 

Examples of Different Combinations: 

(1) (2) 
LI BRARY LIBRARY 
ASSEMBLY ASSEMBLY 
LABEL DELE 

(5) 
LIBRARY 
ASSEMBL Y 
CORR 

* INDEX may be used in content field. 

** PRINT may be used in content field. 

----------

optional--{ 

1 { 

~ 2 { any 
combi nation 

\ 3 { L{ 
(3) 

LIBRARY 
ASSEMBL Y 
CORR 
REFR 
REPL 

REFR 

REPL 

ERAS 

ERAS 

PTCH 

(4) 
LIBRARY 
ASSEMBLY 
CORR 
REFR 
REPL 
ERAS 
PTCH 

Figure 0-1. Relationship of Command Cards 
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SAL T code is to be key.punched into cards in the following manner: 

FIELD COLUMNS 

Program Identification 1 - 8 (optional) 
Card Number (page & line) 9 - 13 (optional) 
Optional external use 14 - 20 
Item Number 21 - 28 
Tag 29-36 
Class 37 
Form 38 - 41 
Content 42 - 80 
OPtional external use 81 - 90 (90 Column only) 

The following special symbols used in SALT should be punched with the multi-punch combinations indicated. 

SYMBOL PUNCH CONFIGURATION CHARACTERS TO PRODUCE 
CONFIGURATION 

80 COLUMN 90 COLUMN 80 COLUMN 90 COLUMN 

) 1-4-8 1-3-5-7 @ and 1 P, and 5 
; (sem i-colon)} * 4-5-8 1-3-5-7-9 @ and 5 F, and I 

= 4-5-8 1-3-5-7-9 @ and 5 F, and I 
( 3-5-8 0-5-7-9 # and 5 X, and 5 
: (colon) 12-4-8 1-3-7-9 )( P, and 9 

(period) 12-3-8 1-3-5-9 . (period) A, and 3 
* (asterisk) 11-4-8 0-1 * (asterisk) sym. key 

$ 11-3-8 0-1-3-5-9 $ B, and V 

+ 4-8 1-5-7-9 @ F, and 5 
I 0-1 0-3-5-7 I W, and 5 

, (comma) 0-3-8 0-3-5-9 , (comma) V, and 5 
- {minus} 11 3-5-7-9 - T, and 5 . (aspostrophe) 4-6-8 0-1-3-7-9 @ and 6 W, and 2 
# 3-8 0-1-5-7 # U, and 1 

& 12 0-1-3-5-7 & D, and R 

% 0-1-5 @ and 0 (zero) B, and (zero) 

Program card for SO-column keypunch may' be plJnched in the following format. 

COLUMNS PUNCHES CHARACTER 

1 1 1 
2- 8 12 - 1 A 

9 1 1 
10-13 12 - 1 A 

14 1 1 
15-20 12 - 1 A 

21 1 1 
22-28 12 - 1 A 
29 1 1 
30-36 12 - 1 A 
37 1 1 
38-41 12 - 1 A 
42 1 1 
43-80 12 - 1 A 

• These characters are normally mutually exclusive in a sinSle system. 

Table 0-7. Instructions for Punching SA L T Code Cards 
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INDEX 

A B 
Abso! ute Locations Ann~nriiY n_~ Basic Area (low-order memory) Appendix D r 11"1""'11""1" _ "" 

0-4 Binary Format 2-B-1 
Activating Diagnostic Functions 9-0-1 Bypass of Bad Records 5-F-4 

to Bypass Sentinels Appendix F-1, 
9-0-6 F-3 

Address 2-C-3 C 
abbreviated implied address 2-C-7 
absolute address 2-C-11 Call ing Statements: 5-A-2 

address modifiers 2-C-8 card punch routine (80-column) 5-0-4 

components 2-C-11 card punch routine (90-column) 5-E-4 

decimal address 2-C-8 card reader routine (80-column) 5-8-3 

implied address 2-C-6 card reader routine (90-column) 5-C-4 

i nd i rect add ress 2-0-1 diagnostic routine 8-A-4, 

local reference point (LRP) 2-A-3, 8-A-5 

2-C-4, paper tape punch 5-G-4 

2-C-5 paper tape reader 5-F-5 

multiword addressing 2-C-9, printer routine 5-H-4 

2-C-10 UNISERVO IIA 6-A-5 

permanent tag address 2-C-3 UN ISERVO lilA 6-8-9 

program relative address 2-C-11 Card Codes Appendix 0 

reflexive address 2-C-4 Card File, opening the 5-C-3 

segment relative address 2-C-11 Card Image 5-B-2, 

standard location addressing 2-C-9 5-C-3 

temporary storage tag address 2-C-5 Card Number Field 2-A-3 

Addressing Card Images 5-8-1 Card Punch (80-column) 5-0-1 

Addressing Items 5-A-5 macro-instructions: 5-0-7, 

Advancing: 5-0-8 

card image areas 5-B-2, m*ADV 5-0-7 

5-C-3 m*IHIT 5-0-7 

card storage areas 5-0-3, m*PUHCH 5-0-8 

5-E-4 Card Punch (90-co lumn) 5-E-1 

item areas 6-B-5 macro-instructions: 5-E-6, 

paper tape character storage areas 5-F-4 5-E-7, 

ADV Group Call Statement 6-8-10 5-E-8 

Alphanumeric Format 2-8-2 m*ADV 5-E-7 

Alternate Method of Paper Advance Appendix M-2 m*IHIT 5-E-6 

AREA Form 3-A-l m*-fUNCtt 5-£-8 

Area Retention 5-H-1, Card Punching File 5-0-3 

5-H-2 Card Reader (80-column) 5-8-1 

Arithmetic Registers. (see Register) to 

Assembly 9-B-1, 5-B-7 

Appendix K-5 macro-instructions: 5-B-6 

Assembly Entry 9-A-8 m*ADV 5-B-6 

Asterisk (*) 2-A-4 m*IHIT 5-8-6 
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Card Reader (90-column) 5-C-1 INDEX 9-A-10 

to LIBRARY 9-A-14 
5-C-7 OMIT 9-A-14 

macro-instructions: 5-C-6 PTCH 9-A-ll 

m*ADV 5-C-7 REFR 9-A-10 
m*INIT 5-C-6 REPL 9-A-ll 

Card Storage Areas 5-0-3, SERS 9-A-13 
5-E-3 SERVOSUM 9-A-13 

Card-to-Tape Conversion 9-A-5 STOP 9-A-17 
Card-to-Tape Messages Appendix K-ll Current Card Image Area 5-8-2 
Categories of SA L T Statements 1-8-1 Current Card Storage Area 5-0-3, 
Character Code Chart Appendix H 5-E-3 
Character Codes Appendix E Current Input Item Area 6-8-5 
Character to be Typed Appendix C-9 Current Output Item Area 6-8-5 
Character Words 5-G-1 Current Paper Tape Character Storage Area 5-F-4, 
Class 3-8-2, 5-G-3 

3-8-3 Creating a New Library File 9-A-6 
Class Field 2-A-4 
Clock Reading 4-E-2 D 
Codedit 9-8-1 
Codedit Forms Appendix I -8 Data 810cks Appendix F-1, 
Coded i t Li sti ng Appendix I Appendix F-3 
Coding Form 2-A-1, Data Designations 2-8-1 

2-A-2 Data Fabrication for Executive Appendix N 
Commun ication with the Executive Appendix 0 Routine 

Routine Data File Conventions Appendix F 
Computer Indicator Designation 2-C-16 Data Forms: 
Concurrent Processing 4-H-1 ALPH Appendix 8-1, 
Content Field 2-A-4 2-8-2 
Colon (use of) 2-A-4 BINY Appendix 8-1, 
Contingency Indicators Appendix C-7 2-8-1 
Control Word Indication 2-C-15 Data Sto rage 3-A-1 
Control Words 2-0-1 Data Tape Formats Appendix F-2 

Formats: Data Tape Correction Commands: 9-A-9 
field selection 2-0-1, ADD 9-E-ll 

2-0-2 CHNG 9-E-12 
indirect address 2-0-1, COMP 9-E-4 

2-0-2 COpy 9-E-7 
index register modification 2-0-1 CORR 9-E-6 

Conventions for Writing Designations 2-C-1 DELE 9-E-5 
Copied Output File 6-8-3 ERAS 9-E-10 
Copying Input Item Areas 6-8-5 OMNIFLEX 9-E-2 
Correcting Programs: 9-A-9 PTCH 9-E-ll 

ADD 9-A-15 READ 9-E-6 
AND 9-A-14 REFR 9-E-10 
CORR 9-A-9 REWI 9-E-7 
DELE 9-A-12 REWD 9-E-7 

9-A-16 SAMP 9-E-12 
EDIT 9-A-14 SENT 9-E-7 
ERAS 9-A-ll SKIP 9- E-10 
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SERVODEF 9-E-3 class 2-A-4 

SERVOSUM 9-E-2 content 2-A-4 

STOP 9-E-3 File Commands: 9-E-4 

WAIT 9-E-8 COMP 9-E-l 

Data Tape Service 9-E-1 COpy 9-E-4 

to CORR 9-E-6 

9-E-12 DELE 9-E-5 

Decimal Addresses 2-C-14 READ 9-E-6 

Decimal Format 2-8-1 REWI 9-E-7 

Decimal Item Address 5-A-5 REWD 9-E-7 

Delivered Output File 6-8-2 SENT 9-E-7 

Dewey Decimal Numbers 3-8-1, WAIT 9-E-8 

3-8-2, File Descriptions 6-8-1 

3-C-3 Final Address Append ix J -2 

Diagnostic Output Tape Unit 8-A-8 First Address Appendix J -1 

Diagnostic Routine 8-A-1 Flag Symbols and Classification Codes Appendix E-2, 

activation 9-0-1 4-E-2 

general concept 8-A-l Form: Append ix 8, 

memory guard 8-A-2 2-A-4 

memory print 8-A-2 ~ (blank) Appendix 8-1 

messages Appendix K-10 ALPH Appendix 8-1, 

processing considerations 8-A-2 2-8-2, 

rules of use 8-A-3 2-8-3, 

trace 8-A-2 2-C-l, 

Diagnostics Output Format Appendix J 
4-J -2 

DICON3ZZ. (see Diagnostic Routines) 
AREA Appendix 8-2 
BINY Appendix 8-1, 

E 2-8-1, 

Encoded Messages Appendix E-2 
2-B-3, 
2-C-l 

End-of-File Sentinels Appendix F-1, 
End-of-Reel Sentinels Appendix F-1, 

CONF Appendix 8-3 

EQDX Form 5-A-6 
DATE Appendix 8-1, 

EQUL Form 3-A~3 
2-8-2, 

Errors Detected During Assembly Appendix I -6 
DCML Appendix 8-1, 

Executive Area Appendix 0, 
2-8-1, 

3-A-4 
2-8-3, 
2-C-l 

Executive Routine 4-H-1 
commun ication Appendix N 

DDML Appendix 8-1, 

messages Append ix K-2, 
2-B-1, 

K-3, 
2-8-3, 
2-8-4 

K-4 2-C-7 

F DTOB Appendix 8-1, 
2-8-1, 

Facility Declaration Appendix I -q 2-8-3, 
Field-Select, Control Word (FSEL) 2-0-2 2-C-7 
Field-Selected Operands 2-0-3 EQDX Appendix 8-1, 
Field Selection 2-0-1, 5-A-6, 

2-0-2 5-A-7 
Field, Coding Form EQUL Appendix 8-1, 

card number 2-A-3 3-A-3 
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FSEL Appendix B-2, SGAD Appendix B-1, 
2-0-1, 2-C-ll, 
2-0-2 2-C-12, 

INAD Appendix B-2, 4-C-2, 
2-0-1, 5-A-8 
2-0-2 SGMT Appendix B-2 

INDX Appendix B-2 
INOP Appendix B-3, 

SGRT Appendix B-2, 

4-0-1 
5-A-3 

10FS Appendix B-4 SLCT Appendix B-2, 

LDID Appendix B-4 
5-F-6, 

LOAD 5-B-4 
5-H-4, 

LOCA Appendix B-1, 5-H-5 

2-C-ll, 
STOP Appendix B-3, 

2-C-12 4-E-10 

MAPS Appendix B-1, 
STRT Appendix B-3, 

2-C-13, 
4-A-1, 

2-C-14 8-A-3 

MAXM Appendix B-3, SUBR Appendix B-2, 

1 -4 5-A-2, 

MCDF Appendix B-2, 5-A-4 

2-E-2, TAPE Appendix B-4 
2-E-4 TCON Append ix B-3, 

MCND Appendix B-2, Appendix G-1, 
2-E-2, Appendix G-2, 
2-E-4 Appendix G-4, 

MCRO Appendix B-2, 4-E-9 
2-E-1, TPAK Appendix B-3, 
2-E-3, Appendix G-1, 
2-E-4, Appendix G-2, 
5-A-4 Appendix G-4, 

OTOB 2-B-1, 4-E-9 
2-B-3, XFAD Appendix B-3, 
2-C-7 4-1 -1, 

OVER Appendix B-3, 4-1 -2 
4-C-1 XFRE Appendix B-4 

to XLOC Appendix B-3, 
4-C-3 4-J -1, 

PAPT Append ix B-4 4-J -2 
PART Appendix B-3 XLST Append ix B-3, 
PCH9 Appendix B-4 5-H-8 
PNCH Appendix B-4 XMOD Appendix B-2, 
PRNT Appendix B-4 2-0-1 
RDER Appendix B-4 XPAK Append ix B-4 
RDR9 Append ix B-4 Format Connector 5-F-5, 
SCAT Appendix B-4 5-G-3, 
SER2 Appendix B-4 5-G-4 
SER3 Append ix B-4 Formats, data-word Appendix C-1, 

8-A-8 2-B-1 
alphanumeric 2-8-2 
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binary 2-8-1 Input-Output Channe Is Appendix C-6 
decima I 2-8-1 Input-Output Indicators Appendix C-7 
i nstruction-wo rd 2-C-1 Input-Output Macro-Instructions 5-A-4, 
multiword data 2-8-2, 5-A-5 

2-8-5 Input-Output Routines 5-A-1 
Form Field Summary Appendix 8 Instructions 2-C-1 

Functional Description 5-H-1 Instructions for Punching SALT Code Appendix 0-2 
Function Card 9-0-2 Cards 

G 
Instruction Summary Appendix C 
Integration of Subroutines with the 

Source Program 
Group Call statement: card punch (80-co lumn) 5-0-5 

ADV 6-8-10 card punch (90-col umn) 5-E-5 
COpy 6-8-13 card reader (80-co lumn) 5-8-4 
FILE 6-8-16, card reader (90-co lumn) 5-C-5 

6-8-17, diagnostics 8-A-6 
6-8-18 magnetic tape 5-A-3 

HOLD 6-8-14 paper tape punch 5-G-5 
MERGE LP 6-8-12 paper tape reader 5-F-6 
PRESELECT 6-8-15, printer 5-H-5 

6-8-16, UN ISERVO IIA 6-A-6 
6-8-38 UNISERVO lilA 6-8-8 

-SER3ZZ 6-8-10, Integration with the Source Program 5-A-3 
6-8-39 Introduction of SALT System 1-A-1 

SORT FP 6-8-12, Inval id Operation Code 4-0-1 
6-8-13 Item Addressing with Permanent Tags 5-A-6 

SORT LP 6-8-12 Item Description Packet 5-H-2 
Item Manipulation 5-H-1 

I Item Number 3-8-1, 
3-8-2 

Impl ied Addressing 2-C-6 Item Number Field 2-A-3 

Index Register Address Modifier 2-C-11 
Index Register, designation and mapping 2-C-12 J 
Index Register Modification Control Word (XMOD) 2-0-4 
Index Registers. (see Register) Jettison a Program 4-K-1 

Indicator Coding 4-E-3 Jettison with Print Dump 4-K-1 

Indicators Append ix C-6, 
Job Commands: 9-E-2 

OMN IFLEX 9-E-2 
busy Append ix C-7 SERVOOEF 9-E-3 
comparison Appendix C-3 SERVOSUM 9-E-2 
contingency Appen'dix C-7 STOP 9-E-3 
data-error Appendix C-7 
end-of-tape Appendix C-7 K 
initiation A'ppelidlxC-7 
input-output interrupt Appendix C-4 Keyboard Request Appendix E-1 

processor error Appendix C-4 Keypunching and Sequencing Appendix 0 

sense Appendix C-3 Assembly Card Input 

Indirect Address Control Word (lNAD) 2-0-1 
Indirect Addressing 2-0-1 
Informational Memory Dump 4-1 -1 
Input File Records 6-A-3 
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L MAPS 2-C-13 
Marker List (Exhibits) Appendix A-8, 

Label Block Append ix F-2 Appendix 1-15 
Label Block, Log Tape Append ix G-3 Master Instruction Tape (MIT) 9-C-2 
Label Line 4-G-l Master Reference File (MRF) 9-C-l 
Labe Is Appendix F-l Memory Address, Accessing 6-B-7 
Library Commands: 9-A-13 Memory Address Errors Appendix C-8 

AND 9-A-14 Memory Dump 4-1-1 
EDIT 9-A-14 Memory Dump Routine 4-1-2 
NEW (library) 9-A-14, Memory Guard 8-A-2 

9-A-15 Memory Print 8-A-2 
OMIT 9-A-14 Memory Print Output Appendix J-3 

Library Entry 9-A-8 Miscellaneous Routines 8-A-l 
Library File 9-A-l, to 

9-A-4 8-A-8 
Load Definition I-B-2, Modu 10 - 3 Errors Append ix C-8 

3-C-4, Mu Iti pie Message Un i t Request 4-E-9, 
3-C-5, 4-E-I0 
3-C-6 Mu Itiword Data 2-B-2 

Loads 3-C-5 Mu Itiword Data Des ignations 2-B-5 
Local Reference Point 2-A-3 Mu Itiword Operands Appendix C-5 
Log Information 4-F-l 
Logging Appendix G N 4-F-l, 

4-F-2 New Page Subroutine: Appendix M-l 
Log Tape: entrance cond itions Appendix M-l 

intermediate data blocks Append ix G-4 exit conditions Appendix M-l 
labe I block Appendix G-3 format Appendix M-l 
last data blocks Appendix G-5 Norma I Printing 5-H-9 

Log Tape Conventions 4-F-2 
Log Tape Formats Appendix G 0 

M Object Code 1-B-1 
Object Code Service (OCS) 4- J-l, 

Machine Code Format Append ix G-2 9-C-l 
Macro-i ns tructi ons 2-E-l to 

calling 2-E-l 9-C-8 
characteristics 2-E-l control card preparation 9-0-2 
definition 2-E-1 correction card 9-C-6, 
forms: 9-C-7 

MCDF 2-E-2, DATE replacement 9-C-3, 
2-E-4 9-C-4 

MCND 2-E-2, error type-outs Appendix K-8 
2-E-4 function card 9-0-2 

MCRO 2-E-3, header card 9-C-3 
2-E-4 header parameter card 9-C-2 

integration of coding 2-E-3 packet cards 9-0-3, 
usage 2-E-2, 9-0-6 

2-E-3 parameter card 9-C-3 
Magnitude Indicators Appendix J-2 program call card 9-C-4, 
Mapping List Appendix A-8, 9-C-5 

Appendix 1-14 program sentinel card 9-C-7, 
Mapping Statements 2-C-12, 9-C-8 

2-C-13 sentinel card 9-C-8 
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Object Program Layout 
Octa i Operator 
OMNIFLEX III Routine. 

(See Data Tape Service) 

Opening: 
card punching file 

card reader fi Ie 

magnetic tape fi Ie 
paper tape punching routine 

Operation Code 
mnemonic 

octa I 
Operator 

Orderly Stop 
Output Fi Ie Records 
Overflow 

OVER Form 
Overlay 

Overlay Load 
Own Code Label Processing 
Own Code Labe I Routines 

p 
Packet Cards 
Paper Positi on ing 
Paper Tape Punch 

macro-instructions: 
m*INI T 
m*RDPT 

Paper Tape Reader 

macro-instructions: 
m*IN I T 
m*PUNPT 

Permanent Tag 
Positioning Segments 

3-A-1 
Append ix C-l 

9-E-l 
to 

9-E-12 

5-0-3, 
5-E-3 
5-8-2, 
5-C-3 
6-A-3 
5-G-3 

Appendix C 
Appendix C-2, 

C-5 
Appendix C-2 

2-C-2, 
2-C-3 
4-J-1 
6-A-3 
4-C-1, 
4-C-2, 
4-C-3 
4-C-2 
4-8-1, 
4-8-2 
4-8-1 

Append ix L-1 
Append ix L-1 

9-0-3 
5-H-2 
5-G-1 

to 
5-G-7 
5-G-;6 
5-F-8 
5-F-8 
5-F-1 

to 
5-F-9 
[" r- n 
;'}-r-Q 

5-G-6 
5-G-6 
2-A-3 
5-8-5, 
5-C-5, 
5-0-6, 
5-E-5, 
5-F -7, 
5-G-5, 
5-H -6, 
6-A-7, 
A-Ll-h 

Positioning the Load 

Preselect File Groups 

Printer 

macro-instructions: 

m*INIT 
m*PADN 
m*PADTOL 
m*PR I NT 
m*SELECT 

rna Ifunction 
PRNT01ZZ message 
Processing Considerations 
Processing Diagnostic Output Tapes 
Processing Paper Tape Character 

Words 
Processor Error Indicators 
Program Area to be Covered and 

Excluded in Diagnostic Functions 
Program Commands 
Program Contro I Statements 
Program Instructions 

Program Labe Is 
Programming 
Program Relative Address 
Punched Card Preparation 
Punch ing Cards from Storage Areas 

Punching Paper Tape Character 
Words 

Punctuation Symbols: 
asterisk 
colon 

comma 
hyphen 
minus sign 
parenthes is 
plus sign 

5-8-4, 
5-C-5, 
5-0-5, 
5-E-5, 
5-F-6 
5-G-5, 
5-H-5, 
6-A-6 
6-8-38, 
6-8-39 
5-H-1 

to 
5-H -10 
5-H -7, 
5-H-8 
5-H-7 
5-H-9 
5-H -10 
5-H-8 
5-H-7 
5-H-3 

Appendix K-6 
8-A-2 
9-0-6 
5-F-l 

Appendix C-8 
8-A-3 

9-A-4 
4-A-l 
2-C-1 

A P pe n d i x C-1 
4-G-l 
1-8-1 
2-C-ll 
9-A-3 
5-0-3, 
5-E-3 
5-G-1 

2-8-2 
2-A-4 
2-A-5, 
2-8-2 
2-8-2 
Z-A-4 
2-8-2 
2-8-2 
2-8-2 
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R segment definition 3-C-l 
segment re lative address 2-C-ll 

Reading or Writing Magnetic Tape 6-A-l segment ZERO 3-C-2 
Recovery Coding Appendix M-2, SEGnnn, 3-C-2 

5-A-7 specifications by subroutines 3-C-4 
entrance conditions Append ix M-2 Segments 1-8-2 
exit conditions Append ix M-2 source program 2-C-7 
format Append ix M-2 Se lect Option 4-E-12 

Reflexive Address 2-C-4, Sense Indicators Appendix C- 6 

2-E-l Sentine I Card 9-A-5 
Register: 2-C-8 Servo Swap 6-A-19 

address modifier 2-C-ll SERV02ZZ 6-A-l 
arithmeti c 2-C-2 Sequentia I Ass ignment 3-8-1 
index 2-C-2 Shift Count Designation 2-C-15 

Relationship of Command Cards Appendix 0-1 (SR, SL, SAR, SAL, SBC) 
Relative Address 2-C-ll Single Message Unit Request 4-E-6, 
Rerun 4-L-l 4-E-7 
Rerun Memory Dump 4-L-l Solicited Type-Ins Appendix E-l 

Retaining Access to a Card Image 5-8-2, Sort/Merge message Appendix K-7 

5-C-3 Source Code 1-8-1 

Reta in iog Access to a Paper Tape 5-F-4 Source-Coded Routines Supplementing Appendix M 

Character Storage Area PRNTOIZZ 

Rewinding Magnetic Tape 6-A-4, Source-Coded Routines Supplementing Appendix L 

6-8-23, -SER3ZZ 

6-8-25, 
Source Code Format Appendix G-2 

6-8-26 
Source Code Service I (SCS I): 9-A-l 

6-8-30 
adding to existing library 9-A-8 

6-8-34 
correcting source programs 9-A-9 

Routine Designator 4-E-2 
functions 9-A-6 

Ru les for: Source Code Service II (SCS II) 9-A-12 

activating diagnostic function 9-0-1 
correction commands 9-A-12 

using the diagnostic routines 8-A-3 
functions 9-A-13 
I ibrary commands 9-A-13 

5 new program 9-A-16 
program commands 9-A-15 

SAL T Error Notes Appendix 1-4 sentinel command (STOP) 9-A-17 
SAL T System l-A-l servo command (SERS) 9-A-13, 
SAL T System Coding 2-A-l 9-A-15 
SAL T System Message Tabulation Appendix K servo summary order (SERVOSUM) 9-A-13 
Samp Ie Program Appendix A Sorting and Merging 7-1 
SCS I. (See Source Code Service I) Source Program Print Packets Appendix M-3 
SCS II. (See Source Code Service I) Special Programming Considerations 5-F-3, 

5-G-2 
Segmentation 3-C-l Standard Li brary 9-A-l 

to Standard Location Addressing 2-C-9 
3-C-6 Start (STRT) 4-A-l 

forms: Starting Address 4-A-l 
LOCA 2-C-12 Status Word 5-F-3, 
MAPS 2-C-13, 5-G-2, 

2-C-14 5-G-3 
SGAD 2-C-12, Storage Area 6-A-2, 
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