






























































































































































































































































































































































































































































































































































































































































































































































































Translation Variables 

IA VB 
0 0 0 37700 Next P.O C. W. 
I 77 77777 77776 Next 66. 65. 64 C.W. 
2 77 77777 77776 Not used 
3 77 77777 77776 Next Dummy in Equation 
4 77 77777 77776 Next stm't C.W. 26. 27. 22 

CA VB5 

IA VD 
0 0 0 0 No. of STARTS 
I 0 0 0 EXIT indicator 
2 0 0 0 Index 
3 TP KAI GN2 

CA VD4 

Explanation of Temporary Build File Area 

1F 0 0 (0) (0) No. of word s in file 
1 0 0 0 XS3 of symbol 
2 0 0 (0) C.W. 

Words 1F3 - 1F27 } Formats. etc. 
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(0) Ca 11 Word ~ Translation Li st 

IA EW 
0 MJ 0 (30000) Exit 
1 MJ 0 EW5 Start 
2 0 0 (0 ) C.W. 
3 0 (30000) (30000) Address of last C.W. 
4 0 0 0 Ind. one print-out 
5 RA EW3 CJ7 Add + 1 
6 TJ CJI0 EW17 OK ~ EW17 no ~ 
7 TF EW4 Q } Prevo print ~ EW15 

10 QJ EW15 EWll No " 
II nT ,.,,' "lA' '\ n" nR VVl-\.1 

J 12 TP FI UP3 F16 
13 RJ UP2 UP 
14 TP CJ2 EW4 Set bit 
15 RS EW3 CJ7 Add - 1 
16 MJ 0 EW Exit 
17 TV EW3 EW20 } CW ~ string 
20 TP EW2 (30000) 
21 MJ 0 EW Exit 

CA EW22 

(p) Increase 66, 65 64 Call Word Counter 

IA TK 
0 MJ 0 (30000) Exit 
1 MJ 0 TK3 Start 
2 0 0 0 Indicator 
3 TP VBl A } OK ~TK16 
4 TJ CJ3 TK16 No i-
5 TP 1K2 Q } Prevo Print ~ exit 
6 QJ TK TK7 No ~ 
7 RJ UZ UZI 

} 
Error 

10 TP WLI FD43 
11 TP SY2 FD36 F6 
12 TP FD16 UP3 
13 RJ UP2 UP 
14 TP CJ2 TK2 Set indo 
15 MJ 0 TK ~exit 
16 RA VBl CJl CW + 1 
17 MJ 0 TK Exit 

CA TK20 
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IA 
0 MJ 
1 MJ 
2 0 
3 0 
4 TP 
5 TJ 
6 TP 
7 QJ 

10 RJ 
11 TP 
12 TP 
13 RJ 
14 TP 
15 TP 
16 MJ 
17 RA 
20 MJ 

CA 

(q) Increase Sentence C.W. Counter (Output-A or VB4,) 
26, 27, 22 

XJ 
0 (30000) Exit 
0 XJ4 Start 
0 0 Indicator 
0 777 Constant 
VB4 A } OK ~ XJ17 
XJ3 XJ17 No -f 
XJ2 Q } Prev. print ~ exit 
XJ XJI0 No ~ 
UZ UZI 

} 
Set error 

WLI FD15 
FD UP3 F5 
UP2 UP 
VB4 A CW ...-+ A 
CJ2 XJ2 Set ind. 
0 XJ Exit 
VB4 CJl CW + 1 --+ A 
0 XJ Exit 
XJ21 
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(r) Print Error Heading 
RJ WA WAI Set Error 

WA2 Don't Set Error 

IA WA 
0 MJ 0 (30000) Exit 
1 RJ UZ UZ1 Set error 
2 TP WL1 WB3 Line number 
3 TP Wl2 A 
4 TP A WBS Sentence type ~ A ~ fi Ie 
5 TP WB10 WB6 Fill 
6 EJ WB15 WA15 E Q U A T N 
7 EJ WB11 WA16 E Q u A T I 

10 EJ WB16 WA20 C 0 M P U T 
11 EJ WB17 WA22 D I M E N S 
12 TP WB UP3 } Print heading 
13 RJ UP2 UP 
14 MJ 0 WA Exit 
15 TP WB11 WB5 } Load E Q u A T I 
16 TP WB12 WB6 0 N 77 77 77 77 
17 MJ 0 WA12 
20 TP WB13 WB6 E 77 77 77 77 77 
21 MJ 0 WA12 
22 TP WB14 WB6 I 0 N 77 77 77 
23 MJ 0 WA12 

CA WA24 

Constants 

IA WB 
0 0 WB1 7 
1 65 30506 63050 S E N T E N 
2 26 30010 17777 C E !J. !J. 77 77 
3 0 0 0 Line U 

4 01 01011 77777 !J. !J. !J. ( 77 77 
5 0 0 0 
6 0 0 0 
7 43 01017 77777 ) !J. !J. 77 77 77 

10 77 77777 77777 77 fill 
11 30 53672 46634 E Q u A T I 
12 51 50777 71777 0 N 77 77 77 77 
13 30 77777 77777 E 71 77 77 77 77 
14 34 51507 77777 I 0 N 77 77 77 
15 30 53672 46650 E Q u A T N 
16 26 51475 26766 C 0 M P U T 
17 27 34473 05065 D I M E N S 

CA WB20 
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(5) Error Routine 

IA UZ 
0 MJ 0 (30000) Exit 
1 MJ 0 UZ4 Start 
2 0 0 0 No. of errors for entire project 
3 0 0 0 No. of errors this sentence 
4 RA U72 CJl Errors + 1 
5 TJ CJ14 UZ13 O.K. ~ UZ13 no ~ 
6 RJ RW RWI Rewind tape 
7 TP WLI FB37 } 10 TP FB15 UP3 F4 

11 RJ UP2 UP 
12 MS 0 UZ Stop on exi t 
13 RA UZ3 CJl 
14 TJ CJ15 UZ Too many errors + no~exit 
15 RJ WA WA2 } 16 TP FB UP3 F3 
17 RJ UP2 UP 
20 TP UW UZ3 Clear errors/sentence 
21 MJ 0 CT ~ Control 

CA UZ22 
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o 
1 
2 
3 
4 
5 
6 
7 

10 , , 
.L.L 

12 
13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 

(t) Check Floating Point Constant 

TI\ DO 
.Ll"l UU 

MJ 
TP 
TJ 
RJ 
RP 
TP 
TP 
RJ 
TP 
TJ 
RJ 
RP 
TP 
TP 
RJ 
TP 
QJ 
RJ 
RP 
TP 
TP 
RJ 
MJ 
CA 

o 
SY5 
CJ4 
WA 
30003 
SY2 
FE 
UP2 
SY6 
r T~ v.., v 

WA 
30003 
SY2 
FE17 
UP2 
SY12 
RB21 
WA 
30003 
SY2 
FF 
UP2 
o 
RB27 

(30000) 
A 
RBI0 
WAI 
RB6 
FE14 
UP3 
UP 
A 
0017 
UU.L I 

WAI 
RBIS 
FE27 
UP3 
UP 
Q 
RB 
WAI 
RB24 
FF7 
UP3 
UP 
RB 

} 

} 
} 
'" 

} 
} 

} 

Exit 
Start 
No. of char. > 12 ~ no ~ RBI0 

F7 

No. pt S > 1 t no ~ RB17 

F8 

Contains a letter ~ no ~ exi t 

F9 

Exit 
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(u) Check Fixed-Point Constant 

IA RD 
0 MJ 0 (30000) Exit 
1 TP SY5 A } 2 TJ CJ6 RDI0 No. of mar. > 6 ~ no --+ RDIO 
3 RJ WA WAI 

} 4 RP 30003 RD6 
5 TP SY2 FF25 FlO 
6 TP FF12 UP3 
7 RJ UP2 UP 

10 TP SY6 A } 11 ZJ RD12 RD16 No. pts. > 0 ~ no ---+ RD16 
12 RJ WA WAI } 13 TP SY2 FGI0 
14 TP FG UP3 Fll 
15 RJ UP2 UP 
16 TP SY12 Q } 17 QJ RD20 RD Contains letter ~ no ~ exi t 
20 RJ WA WAI 

} 21 RP 30003 RD23 
22 TP SY2 FF7 F9 
23 TP FF UP3 
24 RJ UP2 UP 
25 MJ 0 RD exit 

CA RD26 
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(v) Check Variable Type Symbol 

IA RH 
0 MJ 0 (30000) Exit 
1 TP SY5 A } 2 TJ CJ6 RHIO No. of char. > 6 ~ no ~RHIO 
3 RJ WA WAI 1 4 RP 30003 RH6 

J 
5 TP SY2 FG24 F12 
6 TP FGll UP3 
7 RJ UP2 UP 

10 TP SY6 A } 11 ZJ RH12 RH17 Contains a point ~ no ~ exi t 
12 RJ WA t.T" , \ 

Wi\,! 

J 
13 TP SY2 FHI0 F13 
l4 TP FH UP3 
15 RJ UP2 UP 
16 MJ 0 RH Exit 
17 TP SY2 A 

} 20 RP 20023 RH22 
21 EJ KB RH24 
22 RP 20004 RH 
23 EJ KB33 RH24 Key word + no ~exit 
24 RJ WA WAI 

} 25 TP SY2 WB20 F19 
26 TP WB15 UP3 
27 RJ UP2 UP 
30 MJ 0 RH Exit 

CA RH31 

(w) Constants 

IA CJ 
0 0 0 0 Zero 
1 0 0 1 One 
2 40 0 0 Indicator 
3 0 0 777 
4 0 0 15 RCO 
5 0 0 2 RC1 
6 0 0 7 RC2 
7 0 1 1 

10 0 WL250 WL250 Limit of string 
11 0 0 170 
12 71 0 WL W r it e @ 0 in & 128 lines/in 
13 0 0 01 6 
14 0 0 31 Errors/prog. 
15 0 0 5 Errors/sentences 

CA CJ16 
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(x) Print Text 

IA UP 
0 MJ 0 UP4 Start 
1 0 30000 (30000) 
2 MJ 0 (30000) Exit 
3 0 (30000) (30000) Par. 
4 TV UW1S UQ } Set up switch to UP 
5 TV UQ3 UQ4 
6 TP UW UW20 

} 7 TV UP3 UW20 Set up N counter 
10 MP UW3 UW20 
11 TP A UW20 
12 TP UW13 US } 6 char. word pick up 
13 TU UP3 US 
14 PR 0 UW7 Shift up 
15 TP UP3 Q Par.~ Q 
16 QJ US UP17 00 ~ 40 ~US 
17 TP UW4 UW21 Counter = 8010 20 RP 4 US } 4 cr's 
21 PR 0 UW11 

CA UP22 

IA UQ 
0 RJ UQ (30000) DOWN 
1 RJ UQ4 US25 Exit 
2 PR 0 UW7 Shift up Up-down 
3 MJ 0 UQ5 switch 
4 RJ UQ4 (30000) UP 
5 RJ UQ US25 Exit 
6 PR 0 UW10 Shift down 
7 MJ 0 UQl 

CA UQ10 

IA US 
0 0 (30000) (30000) Six char. pick up 
1 RA US UW2 Modify pick up 
2 TP UW5 002 Set up 5 count 
3 IJ UW20 USb N counter 
4 PR 0 UW7 Shift up 
5 MJ 0 UP2 Exit 
6 LQ UW23 6 Uni typer code ~ Q 
7 QT UW6 UW16 ~A ---+OW1h 
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10 EJ UW1 US34 ~ ~US34 No ~ 
11 EJ UW6 US36 77 ~ US36 
12 TV U537 US35 Test for suppress 
13 1J UW21 US21 80 counter 
14 TP UW17 UW21 Char. count = 6610 15 PR 0 UW11 } CR. CR. 
16 PH 0 UW11 
17 RP 23 US12 } 19 spaces 
20 PH 0 UW12 
21 SP mV16 17 XS3 ~ Au 
22 AT UW14 U523 } 23 0 (30000) (30000) Codes ~A shift 44n 

24 SJ UQ UQ4 0 

25 LA A 3 } Codes ~ posi tion 
26 SS A 6 
27 PH 0 A } Print codes 
30 SS A 6 
31 ZJ US27 US32 Loop 
32 1J UW22 US3 5 count 
33 MJ 0 us ~ new word 

II ' s 34 TP OW21 A } 81st ~ no ---+ US12 
35 ZJ US12 (DS32) Or~US/~ 

77's 36 TV US17 US35) Print ~ 's 
37 MJ 0 US32 

CA US40 

1A UW 
0 0 0 0 Zero 
1 0 0 1 1 in V and ~ code 
2 0 1 0 1 in u 
3 0 0 6 6 
4 0 0 120 8°10 
5 0 0 5 5 counter 
6 0 0 77 Mask and 77 code 
7 0 0 47 Shift up 

10 0 0 57 Shift down 
11 0 0 45 Carriage return 
12 0 0 4 Space code 
13 TP (30000) UW23 Pick up dummy 
14 SP Fe 44 Flex pick up dummy 
15 0 0 UQ6 Set switch 
16 0 0 0 XS3 of char. 
17 0 0 75 6110 
20 0 30000 30000 N counter 
21 0 30000 30000 80 counter 
22 0 30000 30000 5 counter 
23 0 30000 30000 Work space 

CA 004 
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(y) Sentence CW to Reference List 12 

IA RA 
0 MJ 0 (30000) Exit 
1 TP WLI A Line no. ~A 
2 TU 11 RA3 
3 RP (20000) RA } Not in list ~ Exi t 
4 EJ 12 RA5 In list -¥ 
5 SN Q 17 
6 SA 11 25 11 = 0 j n n 
7 LT 0 A 

10 AT RA13 RAIl 
11 (0 0 0) Sentence CW ~ list 
12 MJ 0 RA ~Exit 

13 TP WL3 12 Constant 
CA RA14 

(z) Rewind all tapes 

IA RW 
0 MJ 0 (30000) Exit 
1 MJ 0 RWI0 Start 
2 20 1 0 Parameter 
3 20 1 0 Set up parameter 
4 0 1 0 Modifier 
5 0 0 0 Index 
6 0 0 4 } Set index 
7 0 0 2 

10 TP RW3 RW2 Set parameter 
11 TP RW6 RW5 Set index 
12 TP TN A } 5 servo s ~ RW15 
13 ZJ RW14 RW15 7 servo s ~ RW14 
14 RA RW5 RW7 Increase index 
15 TP RW2 TH3 } Rewind tapes 
16 RJ TH2 TH 
17 RA RW2 RW4 Change parameter 
20 IJ RW5 RW15 Return 
21 MJ 0 RW Exit 

CA RW22 
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TH21 

EX70 

RW73 

IAIOO 

WHIOI 

WWl13 

RRl25 

REl43 

RF206 

RB214 

RW222 

MF227 

MB240 

PC242 

WE263 

CC274 

CE334 

CF352 

CD365 

VV375 

CR402 

(aa) 1105 Tape Handler Regions 

Control Region 

Exit 

Rewind 

Ignore Address 

Bui ld Wr i te Code 

Write 

Read Subroutine 

Reread If Parity Error 

Read Forward 

Read Backward 

Rewind Region (Redundant - Not Used) 

Move Forward 

Move Backward 

Print 

Constants 

Constants 

Constants 

Constants 

Constants 

Temporaries 

Check for Zero Blocks 
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(ab) 1105 Tape Handler 

IA TH 
0 MJ 20000 TH4 Start - TCU2 
1 MJ 0 THIO Start - TCUI 
2 MJ 0 (30000) Exit 
3 0 30000 30000 Parameter 
4 MJ 50000 TH4 Test buffer 2 
5 TP CO2 CD Set TCU2 
6 EF 0 CC3 Bypass buffer 2 
7 MJ 0 TH13 

10 MJ 40000 THIO Test buffer 1 
11 TP COl CD Set TCUI 
12 EF 0 CC2 Bypass buffer 1 
13 TP CC27 Q } 14 RP 10005 THl6 Set leU bit in code words 
15 QS CD CD3 
16 EF 0 CD5 Set norma 1 bia s 
17 TP TH3 Q 

} 20 QT CE5 A Servo no. VV2 
21 LT 41 A Servo no. and leU bit~VV 
22 TP A VV2 
23 AT CD VV 
24 TV CE15 IA Set ignore address 
25 RJ CR5 CR ~Test for zero blocks 
26 QT CC4 A } Op code ~A 
27 TP A A 
30 EJ CC5 RW Rewind ~RW 
31 EJ CC6 RW3 wi interlock ~RW3 
32 EJ CC7 MF Move fwd ~MF 
33 EJ CCIO MB Move bwd ~MB 
34 EJ CCII RF Read fwd ~RF 
35 EJ CC12 RB Read bwd ~RB 
36 QT CC27 A "A" ~A 
37 EJ CC31 WB A = 2 
40 EJ CC32 WB2 "A" = 4 
41 QT CC30 A B~A 

42 EJ CC33 WB4 B = 1 
43 EJ CC34 WB6 B = 2 
44 EJ CC35 WBIO B = 3 
45 RA VV CC21 B = 0 
46 MJ 0 WW ---+ Wr i te 

CA TH47 
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Exit 

IA EX 
0 TV CE15 IA Set ignore 
1 MJ 0 TH2 Exit 
2 0 0 RE33 

CA EX3 

Build Write Code Words 

IA WB 
0 RA VV CC25 A = 2 
1 MJ 0 TH41 ~B sec. 
2 RA VV CC26 A = 4 
3 MJ 0 TH41 ~ B sec. 
4 RA VV CC22 B = 1 
5 MJ 0 WW 
6 RA VV CC23 B = 2 
7 MJ 0 WW 

10 RA VV CC24 B = 3 
11 MJ 0 WW 

CA WB12 

Write 

IA WW 
0 RJ RE5 REI } Set index 1 TP CEll Q 
2 QT VV3 VV3 
3 TV TH3 WW6 Set address 
4 EF 0 VV Start writing 
5 RP 10170 WW7 } Write block 
6 EW 10000 (30000) 
7 RA WW6 CE12 Add. + 1708 

10 IJ VV3 WW4 No. of blocks 
11 MJ 0 EX Exit 

CA WWl2 
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Read Subroutine 

IA RR 
0 MJ 0 (30000) Exit 
1 MJ 0 RR7 Normal entrance 
2 CC RR3 CD2 Reread entrance 
3 0 30000 30000 RA (RS) RRII CCI 
4 CC VV CC36 Reverse direction 
5 CC RR12 CD2 RA (RS) 
6 RJ RR6 RR7 One shot exi t 
7 TP CC37 VV4 Set index 

10 EF 0 VV Start reading 
11 ER 10000 (30000) Read 
12 0 (30000) (30000) RA (RS) RRll CCI 
13 IJ VV4 RRII One block 
14 ER 0 A lOA ~A 
15 MJ 0 RR Exit 

CA RR16 
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o 
1 
2 
3 
4 
5 
6 
7 

10 
11 
12 
13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 
30 
31 
32 
33 
34 
35 
36 
37 
40 
41 
42 

IA 
TV 
TP 
QT 
SS 
LT 
RJ 
RJ 
ZJ 
RJ 
ZJ 
EF 
RJ 
ZJ 
RJ 
ZJ 
EF 
RJ 
ZJ 
RJ 
ZJ 
TP 
RJ 
EF 
RJ 
TV 
MS 
RJ 
TV 
TP 
AT 
EF 
o 
EF 
IJ 
MJ 
CA 

RE 
TH3 
TH3 
CE4 
CE6 
o 
RE5 
RR 
REIO 
RR 
REl2 
o 
RR 
RE15 
RR 
RE17 
o 
RR 
RE22 
RR 
RE24 
CF 
PC 
o 
RR6 
EX2 
o 
RR6 
CEIO 
VV2 
VVI 
o 
30000 
o 
VV3 
o 
RE43 

IA RF 
o RA VV 
1 TP CEI 
2 TP CEI 
3 TP CE2 
4 TP CD3 
5 MJ 0 

CA RF6 

RRII 
Q 
A 
17 
VV3 
RE6 
RRI 
RE41 
RR2 
RE32 
CD6 
RR2 
RE40 
RR2 
RE32 
CD7 
RR2 
RE40 
RR2 
RE32 
PC2 
PCl 
CD5 
RR2 
IA 
RE6 
RR2 
IA 
A 
A 
A 
30000 
CD5 
RE6 
EX 

CC17 
RR3 
RRl2 
RE37 
VVI 
RE 

Read Fwd (Bwd) 

} 

} 

} 

} 

Set address 

Index = No. of blocks - I 

Exit 
Read blk fwd (bwd) (normal) 
Pari ty t no ~RE37 
Read bwd (fwd) (normal) 
Pari ty ~ no ~ RE31 
Set high 
Read fwd (bwd) (high) 
Parity ~ no~RE36 
Read bwd (fwd) (high) 
Pari ty ~ no-+RE31 
Set low 
Read fwd (bwd) (low) 
Pari ty ~ no ~RE36 
Read bwd (fwd) (low) 
Pari ty ~ no ~RE31 
Print error 

Set norma 1 
Set to read fwd (bwd) 
Set ignore address 
Stop for rereads 
Reverse direction 
Set ignore add. 

Move fwd (bwd) 1 blk 

RA (RS) RRII CE12 
Set normal 
No. blks. 

Read Fwd 

Set read fwd ~ VV 

Set for read fwd 
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Read Bwd 

IA RB 
0 RA VV CC20 Set read bwd~VV 
1 TP CE RR3 } 2 TP CE RR12 Set for read bwd 
3 TP CE3 RE37 
4 TP CD4 VVI 
5 MJ 0 RE ~Read 

CA RB6 

Rewinds 

IA RW 
0 RA VV CC13 Rewind 
1 EF 0 VV 
2 MJ 0 EX Exit 
3 RA VV CC14 Rewind w!interlock 
4 MJ 0 RWI 

CA RW5 

Move Fwd 

IA MF 
0 TO CE7 MF4 Set for fwd 
1 RJ RE5 REI Set index 
2 TV CE7 IA Set ignore address 
3 EF 0 CD7 Set low gain 
4 TP (30000) A Set for fwd (bwd) 
5 AT VV VV Set EF word 
6 EF 0 VV Move 1 b1k 
7 IJ VV3 MF6 n b1ks 

10 MJ 0 EX Exit 
CA MF11 

Move Bwd 

IA MB 
0 ro CE10 MF4 
1 MJ 0 MF1 

CA MB2 
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Print Out 

IA PC 
0 MJ 0 (30000) Exit 
1 MJ 0 PC16 Start 
2 0 (30000) (30000) Par.= 0 address n 
3 TP PC2 Q } 4 QT CE13 A45 Set index 
5 ST CCI PC20 
6 1U PC2 PC7 Set address 
7 SP (30000) 52 \ 10 PR 0 A Print one lAJord 

11 S5 A 6 ] 12 ZJ PCI0 PC13 
13 RA PC7 CE14 Set for next word 
14 IJ PC20 PC7 F ini shed ~ no ~ PC7 
15 MJ 0 PC Exit 
16 RP 4 PC3 4 ers. 
17 PR 0 PC4 
20 0 0 0 Index 

CA PC21 

IA WE 
0 TP WE3 PC2 } "Can't ignore. Rerun." 
1 RJ PC PCl 
2 MS 0 IA 
3 0 WE4 5 
4 47 16300 60603 t C A N N 0 
5 01 04141 30603 T ~ I G N 0 
6 12 20574 20404 R E ~ . ~ ~ 
7 47 12201 23406 t R E R U N 

10 57 42040 40404 -¥ . ~ 6. ~ ~ 

CA WEll 

IA CC 
0 0 0 0 Zero 
1 0 0 1 One 
2 0 10000 04000 8ypa ss buff.l 
3 0 20000 04000 8ypa ss buff. 2 
4 70 0 0 Mask off OPe code 
5 10 0 0 Rewind 
6 20 0 0 Rewind w/inter1ock 
7 30 0 0 Move fwd 

10 40 0 0 Move bwd 
11 50 0 0 Read fwd 
12 60 0 0 Read bwd 
13 0 200 0 Rewind 
14 0 400 0 Rewind w/interlock 
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15 0 4 1 Move fwd 
16 0 14 1 Move bwd 
17 0 602 0 Read fwd 
20 0 612 -0 Read bwd 
21 0 606 0 Write low and stop B = 0 1" blk 
22 0 616 0 Write high B ::. 1 1" blk 
23 0 706 0 Write low B = 2 2.4 blk 
24 0 716 0 Write high B = 3 2.4 blk 
25 0 20 0 A = 2 
26 0 40 0 A = 4 
27 07 0 0 Mask off A 
30 0 70000 0 Mask off B 
31 02 0 0 A = 2 
32 04 0 0 A = 4 
33 0 10000 0 B = 1 
34 0 20000 0 B = 2 
35 0 30000 0 B = 3 
36 0 10 0 To reverse read 
37 0 0 167 Set index 

CA CC40 
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Constants 

IA CE 
0 RS RRII CCI } Set RR3 & RR12 fwd 
1 RA RRII CCI bwd 
2 RA RRII CE12 } Set RE34 fwd 
3 RS RRII CE12 bwd 
4 7 77700 0 Mask no. of blocks (read) 
5 0 77 0 Mask off servo no. 
6 0 100 0 Subt. 1 from no. of blks. 
7 0 CClS MF7 

10 0 CC16 RE37 
11 0 0 77 Mask 
12 0 0 170 12010 13 0 0 77777 v mask 
14 0 1 0 1 in u 
15 0 0 WE 

CA CE16 

IA CF 
0 0 CFl 12 
1 47 12203 02204 l' R E A D !J. 
2 20 12120 31204 E R R 0 R !J. 
3 46 15301 21401 ( P A R I T 
4 25 04031 20424 y !J. 0 R !J. S 
5 15 12031 63620 P R 0 C K E 
6 01 42574 24704 T ) ~ l' !J. 
7 04 24013 01201 !J. S T A R T 

10 04 26031 20412 !J. F 0 R !J. R 
11 20 12203 02224 E R E A D 5 
12 57 42040 40404 ~ . !J. !J. !J. !J. 

CA CF13 

IA CD 
0 0 0 0 TeU bi t 
1 1 0 0 Set '!CU bit to 1 
2 2 0 0 Set '!CU bi t to 2 
3 0 4 1 Move fwd 1 blk 
4 0 14 1 Move bwd 1 blk 
5 0 1 50000 Set normal 
6 0 1 60000 Set high 
7 0 1 70000 Set low 

CA CDI0 
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Variables 

IA VV 
0 0 0 0 EF code word 
I 0 0 0 Move fwd (bwd) I blk 
2 0 0 0 Tape no. 
3 0 0 0 Index (n blks) 
4 0 0 0 Index I blk 

CA VV5 

Check for Zero Blocks 

IA CR 
0 QT CR7 A 
I TP A A 
2 EJ CC4 EX 
3 QT CRIO A 
4 TP A A 
5 RP 20004 (30000) 
6 EJ CC7 EX 
7 70 07700 0 

10 77 77700 0 
CA CRll 
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TH21 

RR55 

MB75 

IAlOO 

WHlOl 

WWl13 

RE125 

RA134 

RF173 

RB203 

RW2l3 

MF220 

PC231 

WE252 

CF263 

CC276 

CE336 

CD361 

VV371 

CR377 

(ac) Regions for 1103A Tape Handler 

Control Region 

Read Subroutine 

Move Backward 

Ignore Address 

Build Wri te Code 

Write 

Set Index 

Reread If Parity Error 

Read Forward 

Read Backward 

Rewind 

Move Forward 

Print 

Constants 

Constants 

Constants 

Constants 

Constants 

Temporaries 

Check for Zero Blocks 
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(ad) II03A Tape Handler 

IA TH 
0 MJ 0 TH4 Start 
1 TV CEI5 IA Set ignore address 
2 MJ 0 (30000) Exi t 
3 0 30000 30000 Parameter 
4 MJ 0 TH5 
5 TP TH3 Q 

} 6 QT CE5 A Servo no. ~ VV2 
7 LT 41 A Servo no. & tape bit ~VV 

10 TP A VV2 
11 AT CD VV 
12 TV CE15 IA Set ignore address 
13 RJ CRIO CR ~ Test for ze .... o blocks 
14 TP A A Ope code ~A 
15 EJ CC5 RW Rewind ~RW 
16 EJ CC6 RW3 W/interlock ~ RW3 
17 EJ CC7 MF Move fwd ~ MF 
20 EJ CCIO MB Move bwd ~ MB 
21 EJ CCll RF Read fwd ~ RF 
22 EJ CC12 RB Read bwd ~ RB 
23 QT CC27 A "A" ~ A 
24 EJ CC3l WB A = 2 
25 EJ CC32 WB2 A = 4 
26 QT CC30 A "B" ~ A 
27 EJ CC33 WB4 B = 1 
30 EJ CC34 WB6 B = 2 
31 EJ CC35 WBIO B = 3 
32 RA VV CC2l B = 0 
33 MJ 0 WW ~Write 

CA TH34 
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Build Write Codes 

IA riB 
0 RA VV CC25 "A" = 2 
1 MJ 0 TH26 ~B sec. 
2 RA VV CC26 A = 4 
3 MJ 0 TH26 ~B sec. 
4 RA VV CC22 B = 1 
5 MJ 0 WW 
6 RA VV CC23 B = 2 
7 MJ 0 WW 

10 RA VV CC24 B = 3 
11 MJ 0 WW 

CA WB12 

Write 

IA WW 
0 RJ RE REI } 1 TP CEll Q Set index 
2 QT VV3 VV3 
3 TV TH3 WW6 
4 EF 0 VV Start writing 
5 RP 10170 WW7 } 6 EW 10000 (30000) Write blk 
7 RA WW6 CE12 Add + 170 

10 IJ VV3 WW4 No. blks 
11 MJ 0 THI Exit 

CA WW12 
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Read Sub 

IA RR 
0 MJ 0 (30000) Exit 
1 MJ 0 RR7 Start (normal entrance) 
2 CC VV CC36 Reverse direction 
3 CC RR14 CO2 RA (RS) 
4 CC RR5 CO2 RA (RS) 
5 0 (30000) (30000) RS (RA) VV5 CC37 
6 RJ RR6 RR7 One shot 
7 TV VV5 RR13 Set address 

10 TV RR17 IA Set ignore 
11 TP CC37 VV4 Set index 
12 EF 0 VV Start reading 
13 ER 10000 (30000) Read 
14 0 (30000) (30000) RA (RS) RR13 CC1 
15 IJ VV4 RR13 One block 
16 ER 0 A I 0 A~A 
17 MJ 0 RR Exit 

CA RR20 

Index to VV3 

IA RE 
0 MJ 0 (30000) Exit 
1 TV TH3 VV5 Set address 
2 TP TH3 Q } 3 QT CE4 A Index to VV3 
4 SS CE6 17 
5 LT 0 VV3 
6 MJ 0 RE Exit 

CA RE7 
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Read Fwd. or Bwd. 

IA nil 
n}\ 

0 RJ RR RRI Fwd (bwd) normal 
1 ZJ RA2 RA35 Pari ty ..v no ~ RA35 
2 RJ RR RR2 Bwd (fwd) normal 
3 ZJ RA4 RA24 Pari ty t no ~ RA24 
4 EF 0 CD6 Set high 
5 RJ RR RR2 Fwd (bwd) high 
6 ZJ RA7 RA35 Pari ty ..v no ~ RA35 
7 RJ RR RR2 Bwd (fwd) high 

10 ZJ RAIl RA24 Pari ty ..v no ~ RA24 
11 EF r'\ "..,.-7 Set low u \JUI 

12 RJ RR RR2 Fwd (bwd) low 
13 ZJ RA14 RA35 Pari ty ..v no - RA35 
14 RJ RR RR2 Bwd (fwd) low 
15 ZJ RA16 RA24 Pari ty ~ no ~ RA24 
16 TP CF PC2 } 17 RJ PC PCl Print PARITY ERROR 
20 EF 0 CD5 Set normal 
21 RJ RR6 RR2 Reverse direction 
22 TV CEIO IA Set ignore address~ 
23 MS 0 RA Stop for rereads 
24 RJ RR6 RR2 Reverse direction 
25 TV CE20 IA Set ignore :J 
26 TP VV2 A } 27 AT VVI A Move fwd (bwd) 1 blk 
30 EF 0 A 
31 0 30000 30000 RA (RS) VV5 cel 
32 EF 0 CD5 Set normal 
33 IJ VV3 RA n blks 
34 MJ 0 THl Exit 
35 0 30000 30000 RA (RS) VV5 CE12 
36 MJ 0 RA32 

CA RA37 
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Read Fwd. 

IA RF 
0 RJ RE REI Set index and address 
1 TP CE21 RR5 
2 TP CE RR14 
3 TP CE2 RA31 Set for fwd. 
4 TP CE16 RA35 
5 TP C03 VVI 
6 RA VV CC17 
7 MJ 0 RA 

CA RFI0 

Read Bwd. 

IA RB 
0 RJ RE REI Set index and address 
1 TP CE22 RR5 
2 TP CEl RR14 
3 TP CE3 RA31 Set for bwd. 
4 TP CE17 RA35 
5 TP CD4 VVI 
6 RA VV CC20 
7 MJ 0 RA 

CA RBI0 

401 



Rewinds 

IA RW 
0 RA VV CC13 Rewind 
1 EF 0 VV 
2 MJ 0 THI Exit 
3 RA VV CC14 Rewind with interlock 
4 MJ 0 RWI 

CA RW5 

Move Fwd. 

IA MF 
0 TIl CE7 MF4 Set for fwd. 
1 RJ RE REI Set index 
2 TV CE7 IA Set ignore address 
3 MJ 0 MF4 
4 TP (30000) A Set for fwd (bwd) 
5 AT VV VV Set EF wd. 
6 EF 0 VV Move 1 blk 
7 IJ VV3 MF6 Y\ blks 

10 MJ 0 THI Exit 
CA MFll 

Move Bwd. 

IA MB 
0 TIl CEIO MF4 Set for bwd. 
1 MJ 0 MFl ~ move fwd. 

CA MB2 
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Print Sub. 

IA PC 
0 MJ 0 (30000) Exit 
1 MJ 0 PC16 Start 
2 0 30000 30000 Par. = 0 address n 
3 TP PC2 Q } 4 QT CE13 A45 Set index 
5 ST CCI PC20 
6 TIJ PC2 PC7 Set address 
7 SP 30000 52 

} 10 PR 0 A Print one word 
11 SS A 6 
12 ZJ PCI0 PC13 
13 RA PC7 CE14 Next word 
14 IJ PC20 PC7 Finished ~ no ~ PC7 
15 MJ 0 PC Exit 
16 RP 4 PC3 
17 PR 0 PC4 
20 0 0 0 Index 

CA PC21 

IA WE 
0 TP WE3 PC2 } "Cannot ignore. Rerun" 
1 RJ PC PCl 
2 MS 0 IA 
3 0 WE4 5 
4 47 16300 60603 t C A N N 0 
5 01 04141 30603 T !:1 I G N 0 
6 12 20574 20404 R E ~ . b. b. 
7 47 12201 23406 t R E R U N 

10 57 42040 40404 ~ . b. b. b. b. 
CA WEll 

IA CF 
0 0 CFl 12 
1 47 12203 02204 l' R E A D b. 
2 20 12120 31204 E R R 0 R b. 
3 46 15301 21401 ( P A R I T 
4 25 04031 20424 y b. 0 R b. S 
5 15 12031 63620 P R 0 C K E 
6 01 42574 24704 T ) ~ . t ~ 
7 04 24013 01201 b. S T A R T 

10 04 26031 20412 b. F 0 R b. R 
11 20 12203 02224 E R E A D S 
12 57 42040 40404 t . b. b. b. ~ 

CA CF13 
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IA CC 
0 0 0 0 Zero 
1 0 0 1 One 
2 0 10000 04000 Bypa ss no. 1 
3 0 20000 04000 Bypa ss no. 2 
4 70 0 0 Mask off OPe code 
5 10 0 0 Rewind 
6 20 0 0 Rewind with interlock 
7 30 0 0 Move fwd 

10 40 0 0 Move bwd 
11 50 0 0 Read fwd 
12 60 0 0 Read bwd 
13 0 200 0 Rewind 
14 0 400 0 Rewind with interlock 
15 0 4 1 Move fwd 
16 0 14 1 Move bwd 
17 0 602 0 Read fwd 
20 0 612 0 Read bwd 
21 0 606 0 Write low and stop B = 0 Iff b1k 
22 0 616 0 Write high B = 1 Iff blk 
23 0 706 0 Write low B = 2 2.4t1 blk 
24 0 716 0 Write high B = 3 2.4" blk 
25 0 20 0 A = 2 
26 0 40 0 A = 4 
27 07 0 0 Mask off A 
30 0 70000 0 Mask off B 
31 02 0 0 A = 2 
32 04 0 0 A = 4 
33 0 10000 0 B = 1 
34 0 20000 0 B = 2 
35 0 30000 0 B = 3 
36 0 10 0 To reverse read 
37 0 0 167 Set index 

CA CC40 

IA CE 
0 RA RR13 CCl } Set RR14 fwd 
1 RS RR13 CC1 bwd 
2 RA VV5 CC1 } Set RA31 fwd 
3 RS VV5 CC1 bwd 
4 7 77700 0 Mask no. b1ks (read) 
5 0 77 0 Mask servo no. 
6 0 100 0 No. of b1ks - 1 subtractor 
7 0 CC15 MF7 

10 0 CC16 RA25 
11 0 0 77 Mask 
12 0 0 170 12010 13 0 0 77777 v mask 
14 0 1 0 1 in u 
15 0 0 WE 
16 RA VV5 CE12 } Set RA35 fwd 
17 RS VV5 CE12 bwd 
20 0 0 RA31 
21 RS VV5 CC37 } Set RR5 fwd 
22 RA VV5 CC37 bwd 

CA CE23 
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IA CD 
0 2 0 0 Tape bi t 
1 1 0 0 
2 2 0 0 
3 2 4 1 Move fwd 1 blk 
4 2 14 1 Move bwd 1 blk 
5 2 1 50000 Set normal 
6 2 1 60000 High 
7 2 1 70000 Low 

CA COlO 

Don't Punch Variables 

IA VV 
0 0 0 0 EF code word 
1 0 0 0 Move fwd (bwd) 1 blk (read) 
2 0 0 0 Tape no. 
3 0 0 0 Index (n blks) 
4 0 0 0 Index 1 blk 
5 0 0 0 Address 

CA VV6 
Check for Zero Blocks 

IA CR 
0 QT CRII A 
1 TP A A 
2 EJ CC4 THl 
3 QT CR12 A 
4 TP A A 
5 RP 20004 CR7 
6 EJ CC7 THI 
7 QT CC4 A 

10 MJ 0 30000 
11 70 07700 0 
12 77 77700 0 

CA CR13 
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(ae) Error Prints of Translation Subroutines 

IA FA 
Fl 0 0 FAI 24 

1 65 30506 63050 S E N T E N 
2 26 30017 77777 C E fj, 77 77 77 
3 0 0 0 Line no. 
4 01 01253 03151 fj, fj, B E F 0 
5 54 30016 56624 R E fj, S T A 
6 54 66210 12530 R T , fj, B E 
7 32 34506 50171 G I N S fj, W 

10 34 66330 12401 I T H fj, A fj, 

11 45 30730 17151 K E Y fj, W 0 
12 54 27010 10117 R D fj, fj, fj, ( 

13 0 0 0 Key word 
14 43 22010 15430 ) fj, fj, R E 
15 65 66010 10101 S T fj, fj, fj, fj, 

16 01 01010 10101 fj, fj, fj, fj, fj, fj, 

17 01 01010 10151 fj, fj, fj, fj, fj, 0 
20 31 01663 33465 F fj, T H I S 
21 01 65305 06630 fj, S E N T E 
22 50 26300 15051 N C E fj, N 0 
23 66 01263 33026 T fj, C H E C 
24 45 30272 27777 K E D 77 77 

F2 25 0 FA26 26 
26 65 30506 63050 S E N T E N 
27 26 30017 77777 C E fj, 77 77 77 
30 0 0 0 Line no. 
31 01 31345 46566 fj, F I R S T 
32 01 65734 72551 fj, S y M B 0 
33 46 21017 77777 L fj, 77 77 77 
34 0 0 0 sym. 
35 01 21012 75130 fj, 

t 
fj, D 0 E 

36 65 01505 16601 S fj, N 0 T fj, 

37 34 50273 42624 I N D I C A 
40 66 30014 63032 T E fj, L E G 
41 24 46016 75034 A L fj, U N I 
42 26 51273 00165 C 0 D E fj, S 
43 30 50663 05026 E N T E N C 
44 30 22010 10101 E fj, fj, fj, fj, 

45 01 01010 10101 fj, fj, fj, fj, fj, fj, 

46 54 30656 60151 R E S T fj, 0 
47 31 01663 33465 F fj, T H I S 
50 01 65305 06630 fj, S E N T E 
51 50 26300 15051 N C E fj, N 0 
52 66 01263 33026 T fj, C H E C 
53 45 30272 27777 K E D 77 77 

CA FA54 
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IA FB 
F3 0 40 FBI 14 

1 47 51543 00166 M 0 R E ~ T 
2 33 24500 11001 H A N ~ 5 ~ 
3 30 54545 15465 E R R 0 R S 
4 22 01015 43065 . ~ ~ R E S 
5 66 01513 10166 T ~ 0 F ~ T 
6 33 34650 16530 H I S ~ S E 
7 50 66305 02630 N T E N C E 

10 01 50516 60101 ~ N 0 T ~ ~ 
11 01 01010 10101 ~ ~ ~ ~ ~ ~ 
12 01 01010 10101 ~ ~ ~ ~ ~ ~ 
13 26 33302 64530 C H E C K E 
14 27 22777 77777 D . 77 77 77 77 

F4 15 0 FB16 22 
16 47 51543 00166 M 0 R E ~ T 
17 33 24500 10510 H A N ~ 2 5 
20 01 30545 45154 ~ E R R 0 R 
21 65 01663 33465 S ~ T H I S 
22 01 52545 13254 ~ P R 0 G R 
23 24 47220 10154 A M ~ !:::,. R 
24 30 54302 42701 E R E A D ~ 
25 65 52302 63431 S P E C I F 
26 34 26246 63451 I C A T I 0 
27 50 65220 10152 N S . !:::,. ~ P 
30 54 51325 42447 R 0 G R A M 
31 01 50516 60126 !:::,. N 0 T ~ C 
32 33 30244 53027 H E C K E D 
33 01 01010 10101 ~ ~ 6. !:::,. ~ 6. 
34 25 30735 15027 B E Y 0 N D 
35 01 65305 06630 ~ S E N T E 
36 50 26300 17777 N C E ~ 77 77 
37 0 0 0 line no. 

CA FB40 

IA FD 
F5 0 0 FDI 15 

1 47 51543 00166 M 0 R E ~ T 
2 33 24500 11004 H A N ~ 5 1 
3 05 01653 05066 2 ~ S E N T 
4 30 50263 06501 E N C E S ~ 

5 34 50016 63334 I N ~ T H I 
6 65 01525 45132 S ~ P R 0 G 
7 54 24472 20101 R A M . ~ ~ 

10 10 04066 63301 5 1 3 T H ~ 
11 65 30506 63050 S E N T E N 
12 26 30015 06747 C E ~ N U M 
13 25 30540 13465 B E R ~ I S 
14 01 77777 77777 ~ 77 77 77 77 77 
15 0 0 0 Line no. 
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F6 16 0 FD17 25 
17 50 67472 53054 N U M B E R 
20 01 51310 16750 ~ 0 F ~ U N 
21 65 67256 52654 S U B S C R 
22 34 52663 02701 I P T E D ~ 
23 70 24543 42425 V A R I A B 
24 46 30650 16301 L E S ~ + ~ 
25 31 67502 66634 F U N C T I 
26 51 50650 13465 0 N S ~ I S 
27 01 32543 02466 ~ G R E A T 
30 30 54016 63324 E R ~ T H A 
31 50 01100 40522 N ~ 5 1 2 . 
32 01 01100 40666 ~ ~ 5 1 3 T 
33 33 01657 34725 H ~ S y M B 
34 51 46010 10101 0 L ~ ~ ~ ~ 
35 34 65017 77777 I S ~ 77 77 77 
36 0 0 0 Sym. 
37 22 01017 15154 . ~ ~ W 0 R 
40 45 34503 20151 K I N G ~ 0 
41 50 01653 05066 N ~ S E N T 
42 30 50263 00177 E N C E ~ 77 
43 0 0 0 Sent. no. 

CA FD44 

IA FE 
F7 0 40 FEI 16 

1 47 51543 00166 M 0 R E ~ T 
2 33 24500 10405 H A N ~ 1 2 
3 01 26332 45424 ~ C H A R A 
4 26 66305 46501 C T E R S ~ 

5 34 50013 14651 I N ~ F L 0 
6 24 66345 03201 A T I N G ~ 
7 52 51345 06601 P 0 I N T ~ 
10 01 01010 10101 11 IJ. 11 11 11 11 
11 01 01010 10101 11 11 11 11 11 11 
12 01 01265 15065 ~ 6 C 0 N S 
13 66 24506 62201 T A N T . 6 
14 0 0 0 } 15 0 0 0 Constant 
16 0 0 0 

F8 17 40 FE20 12 
20 47 51543 00166 M 0 R E ~ T 
21 33 24500 15150 H A N 6 0 N 
22 30 01273 02634 E ~ D E C I 
23 47 24460 15251 M A L ~ P 0 
24 34 50660 13450 I N T ~ I N 
25 01 26515 06566 ~ C 0 N S T 
26 24 50662 20101 A N T . ~ 6 
27 0 0 0 } 30 0 0 0 Constant 
31 0 0 0 

CA FE32 
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IA FF 
F9 0 40 FFI II 

I 24 65656 74730 A S S U M E 
2 27 01265 15065 D !:1 C 0 N S 
3 66 24506 60126 T A N T !:1 C 
4 51 50662 43450 0 N T A I N 
5 65 01240 14630 S !:1 A !:1 L E 
6 66 66305 42201 T T E R . !:1 
7 0 0 0 } 10 0 0 0 Constant 

II 0 0 0 
FlO 12 40 FF13 15 

13 47 51543 00166 M 0 R E !:1 T 
14 33 24500 11101 H A N ~ 6 !:1 
15 26 33245 42426 C H A R A C 
16 66 30546 50134 T E R S !:1 I 
17 50 01313 47230 N 6 F I X E 
20 27 01525 13450 D 6 P 0 I N 
21 66 01265 15065 T 6 C 0 N S 
22 66 24506 62201 T A N T . 6 
23 01 01010 10101 6 6 6 6 6 6 
24 01 01010 10101 !:1 6 6 6 6 6 
25 0 0 0 } 26 0 0 0 Constant 
27 0 0 0 

CA FF30 
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Til r.ro 
H\ fU 

Fll 0 40 FGl 10 
1 24 01273 02634 A fj. D E C I 
2 47 24460 15251 M A L fj. P 0 
3 34 50660 13450 I N T ~ I N 
4 01 31347 23027 fj. F I X E D 
5 01 52513 45066 fj. P 0 I N T 
6 01 26515 06566 fj. C 0 N S T 
7 24 50662 20101 A N T . fj. fj. 

10 0 0 0 Constant 
..,..,,, 1 1 Af\ L'rl~ It:=: r .1~ l.l. ~v l·U.L~ "'..., 

12 47 51543 00166 M 0 R E fj. T 
13 33 24500 11101 H A N fj. 6 t:. 
14 26 33245 42426 C H A R A C 
15 66 30546 50134 T E R S fj. I 
16 50 01702 45434 N t:. V A R I 
17 24 25463 00166 A B L E fj. T 
20 73 52300 16573 Y P E fj. S y 
21 47 25514 62201 M B 0 L . fj. 

22 01 01010 10101 fj. fj. fj. fj. fj. fj. 

23 01 01010 10101 fj. fj. fj. fj. fj. ~ 
24 0 0 0 } 25 0 0 0 Symbol 
26 0 0 0 

CA FG27 
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IA FH 
F13 0 40 FHl 10 

1 70 24543 42425 V A R I A B 
2 46 30016 67352 L E 6 T y P 
3 30 01657 34725 E 6 S y M B 
4 51 46012 65150 0 L 6 C 0 N 
5 66 24345 06501 T A I N S ~ 
6 24 01525 13450 A ~ P 0 I N 
7 66 22010 17777 T 6 ~ 77 77 

10 0 0 0 Symbol 
F14 11 0 FH12 10 

12 50 51016 53050 N 0 ~ S E N 
13 66 30502 63001 T E N C E ~ 
14 50 67472 53054 N U M B E R 
15 01 51500 16530 ~ 0 N ~ S E 
16 50 66305 02630 N T E N C E 
17 01 31514 64651 ~ F 0 L L 0 
20 71 34503 20101 W I N G ~ ~ 
21 0 0 0 Line no. 

F15 22 0 FH23 24 
23 46 34656 60151 L I S T ~ 0 
24 31 01702 45434 F ~ V A R I 
25 24 25463 06521 A B L E S , 
26 01 46342 55424 ~ L I B R A 
27 54 73015 45167 R Y ~ R 0 U 
30 66 34503 06521 T I N E S I 

31 01 31675 02666 ~ F U N C T 
32 34 51506 50124 I 0 N S ~ A 
33 50 27015 26530 N 0 6 P S E 
34 67 27510 15152 U 0 0 b.. 0 P 
35 30 54246 63451 E R A T I 0 
36 50 65013 32465 N S ~ H A S 
37 01 25302 65147 6 B E C 0 M 
40 30 01010 16651 E ~ 6 6 T 0 
41 51 01465 15032 0 ~ L 0 N G 
42 22 01017 15154 ~ ~ W 0 R 
43 45 34503 20151 K I N G 6 0 
44 50 01653 05066 N 6 S E N T 
45 30 50263 00177 E N C E 6 77 
46 0 0 0 Line no. 

CA FH47 
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IA FI 
F16 0 40 FIl 3 

1 66 51510 14724 T 0 0 6 M A 
2 50 73016 57347 N Y 6 S y M 
3 25 51466 52277 B 0 L S 77 

F17 4 40 FI5 5 
5 50 51013 05027 N 0 6 E N D 
6 01 51310 16530 6 0 F 6 S E 
7 50 66305 02630 N T E N C E 

10 01 65734 72551 6 S y M B 0 
11 46 22777 77777 L . 77 77 77 77 

F18 12 40 FI13 14 
13 34 50265 15454 I N C 0 R R 
14 30 26660 16573 E C T 6 S y 
15 47 25514 60165 M B 0 L 6 S 
16 30 53673 05026 E Q u E N C 
17 30 22010 10177 E . 6 ~ 6 77 
20 0 0 0 } 21 0 0 0 1st sym. 
22 0 0 0 
23 01 01777 77777 6 6 77 77 77 77 
24 0 0 0 } 25 0 0 0 2nd sym. 
26 0 0 0 

CA FI27 
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IA I'D 
F19 0 40 l'D1 7 

1 45 30730 17151 K E Y 6 W 0 
2 54 27210 17777 R D , 6 77 77 
3 0 0 0 Word 
4 01 21016 76530 6 . 6 U 5 E 
5 27 01246 50124 D 6 A 5 !J. A 
6 01 70245 43424 6 V A R I A 
7 25 46302 27777 B L E . 77 77 

F20 10 40 mIl 17 
11 27 34473 05065 D I M E N 5 
12 34 51500 16530 I 0 N !J. 5 E 
13 50 66305 02630 N T E N C E 
14 21 01343 10134 , !J. I F !J. I 
15 66 01245 25230 T !J. A P P E 
16 24 54652 10147 A R 5 , !J. M 
17 67 65660 12530 U 5 T !J. B E 
20 01 01010 10101 !J. !J. 6 !J. !J. !J. 
21 31 34546 56622 F I R 5 T . 
22 01 01543 06566 !J. !J. R E S T 
23 01 51310 16633 !J. 0 F !J. T H 
24 34 65016 53050 I S !J. 5 E N 
25 66 30502 63001 T E N C E !J. 
26 50 51660 12633 N 0 T 6 C H 
27 30 26453 02722 E C K E D . 

CA 1\030 
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o 
I 
2 
3 
4 
5 
6 
7 

o 
I 
2 

3 
1 
5 
6 
7 

10 
II 
12 
13 
14 
15 
16 
17 

(af) Set TN for Five or Seven Uniservos 

IA 
MJ 
MJ 
TP 
MJ 
TP 
MJ 
o 
o 

OT 
o 
10000 
OT7 
o 
OT6 
o 
3 
o 

CA OTlO 

IA TN 

30000 
OT4 
TN 
OT 
TN 
OT 
o 
o 

o 0 0 

CA TNI 

Exit 
Entry. Jwmp to OT4 if MJl is set~ 
Puts zero into TN when MJl is not set. 

Puts 0 3 0 into TN when MJl is set. 

(ag) Set up Translation Output Tape 

IA 
MJ 
TP 
AT 

RP 
TP 
TP 
TP 
RP 
TP 
TP 
RJ 
MJ 
74 
65 
02 
71 

UB 
o 
TN 
UB17 

10024 
1m, It 
VI.J.L~ 

UBI5 
U8l6 
10142 
UB14 
WT13 
GT2 
o 
74747 
66543 
51676 
00103 

CA UB20 

30000 
A 
WT13 

UB5 
lT1\l 
W11 

VN24 
VN25 
UBII 
VN26 
GT3 
GT 
UB 
47474 
45032 
66501 
VN 

} 

~ 
J 

} 
} 
} 

Puts proper parameter into tape-write 
routine so that String-Outs will be written 
either on tape 3 or tape 6. 

Puts 20 lines of zt s into title block 

String-Outs goes on beginning of 2nd 
blockette of block. 
Filling remainder of title block with 
lines of Z's. 
Writing title block on either tape 3 or 
tape 6. 
Jump to exi t 

S T R I N G 
- 0 U T S 6 
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(ah) Write Translation List on Tape (also region SS) 

IA WT 
0 MJ 0 30000 
1 TP UZ2 A } 2 ZJ WT WT3 Has error routine been referenced? 
3 TP VN A No. of lines to A 
4 DV WT14 Q No. of blocks to Q 
5 ZJ WT7 WT6 Is remainder zero? 
6 RS Q WT15 If so, reduce no. of blocks by one. 
7 LA Q 25 No. of blocks to rt. position in A 

10 AT WT13 GT3 } Adding in standard parameter with one block 
11 RJ GT2 GT and using generalized tape handler. 
12 MJ 0 WT Exit 
13 71 00103 VN Standard parameter for use in gen. tape 

handler. 
14 0 0 170 No. of lines to a block. 
15 0 0 1 

CA WT16 
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o 
1 
2 
3 
4 
5 
6 
7 

10 
11 

12 
13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 

27 
30 
31 
32 
33 
34 
35 
36 
37 
40 
41 
42 
43 
44 
45 
46 
47 

IA 
MJ 
TP 
TP 
TJ 
TP 
RP 
EJ 
RA 
MJ 
Ttl 

TP 
RP 
EJ 
TV 
RA 
TJ 
TP 
RJ 
RJ 
TP 
M.l 
RA 
TP 

TV 
RA 
TP 
MJ 
o 
o 
o 
o 
o 
o 
54 
50 
34 
72 
04 
o 
o 
CA 

(ai) Put Referenced Sentence Number in List IZ 

IX 
o 
A 
11 
IX40 
IX46 
20454 
IZ 
IX47 
o 
11 

IX46 
30000 
IZ 
11 
11 
IX40 
IX34 
UP2 
UZ 
IX36 
o 
IX26 
IX46 

IX26 
IX31 
IX35 
o 
o 
IX41 
o 
o 
2 
20455 
30313 
26302 
50306 
26303 
10037 
o 
00000 
IX50 

30000 
IX46 
A 
IXll 
A 
IX7 
IX 
IX36 
IX 
..... ,,., f"\ 

.lA.lJ 

A 
IX15 
IX 
IX26 
IX37 
IX25 
UP3 
UP 
UZI 
IX47 
TX 
IX33 
30000 

IX31 
IX36 
30000 
IX 
IZ 
5 
o 
1 
2 
455 
05430 
70146 
50130 
02701 
77777 
o 
o 

} 

} 

} 

} 

} 

Line no. to storage. 

Is 11 S 00 20454 00454? 

Is line no. in ref. list? 

Counting excess line no. referrals. 

Setting up repeHt for ~earch of IZ accord­
ing to length of IZ. 

Is line no. in ref. list? 

No. of lines n in IZ to v of IX26 
Adding 0 2 2 to 11. 
Is 11 S 0 20454 454? 
Error Print-out: Referenced lines 
exceed 150. 
Referral to string-out error routine 
Putting 1 into excess line-referral counter 

IZ+n~vofNl 

Line no. goes to next location at end of 
IZ 1 i st 
Subsequent address of IZ list is 
cleared. 

REF ERE 
N C E D 6 L 
I N E S 6 E 
X C E E D 6 
150111111 
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a 
1 
2 
3 
4 
5 
6 
7 

10 
11 
12 
13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 
30 
31 
32 
33 
34 
35 
36 
37 
40 
41 
42 

43 
44 
45 
46 
47 
50 
51 
52 
53 
54 

IA 
MJ 
RJ 
MJ 
a 
a 
TP 
TP 
TP 
TP 
TP 
LQ 
QT 
RS 
SJ 
ST 
SJ 
TP 
ZJ 
RA 
LQ 
RA 
IJ 
RS 
MP 
TV 
LQ 
RS 
LQ 
SP 
SA 
QA 
IJ 
MJ 
o 
a 

o 
o 
o 
o 
o 
o 
a 
o 
o 
a 
CA 

RS 
o 
a 
a 
a 
a 
RS51 
RS51 
RS51 
RS52 
RS54 
RS4 
RS46 
RS41 
RS20 
RS50 
RS22 
RS42 
RS26 
RS42 
RS43 
RS43 
RS44 
RS45 
RS45 
A 
RS43 
RS42 
RS43 
RS3 
RS3 
RS46 
RS42 
a 
o 
a 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
RS55 

(aj) Excess-Three Decimal to Octal 

RS5 
a 
30000 
a 
o 
RS3 
RS42 
RS43 
RS44 
RS45 
6 
RS41 
RS47 
RS16 
A 
RS20 
A 
RS2 
RS53 
6 
RS41 
RS12 
RS42 
RS54 
RS31 
o 
RS53 
6 
2 
1 
RS3 
RS33 
RS2 
a 
o 

o 
o 
a 
77 
3 
12 
a 
5 
1 
6 

} 
} 
} 

} 
} 

} 

Entrance 
Alarm exit 
Exi t 
Out put 
Input 
Clearing output 
Clearing digit counter 
Clearing decimal number accumulator 
Setting index 5 
Setting 6 in working storage 
Masking out each character and converting 
from excess 3. 

Below-O end-of-digits check 
Above-9 end-of-digits check 

Count-of-digits zero check 

Count of digits 
Accumulation of decimal digits in one line 

Computing and performing initial shift on 
line of decimal digits. 

Computing index of octal conversion 

Decimal-to-octal conversion 

Jump to exi t 
Storage for single decimal digits 
Ist-Counter for digits; 2d-Index for octal 
conversion 
Line of decimal digits is accumulated here. 
Set at start to index 5 
Set at start to 6 
Mask 
Subtrahend to convert from excess three 
1010 Zero constant 
Index constant 

Constants 
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Assembly 
of digits 
before 
decimal 
point 

Assembly 
of digits 
after 
decima 1 
point 

o 
1 
2 
3 
4 
5 
6 
7 

10 
11 
12 
13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 

30 
31 
32 
33 
34 
35 
36 
37 

40 
41 
42 
43 
44 
45 
46 
47 
50 
51 
52 
53 
54 

(ak) Excess-Three Decimal to Floating Point 

T/\ 
.I.n, 

MJ 
RJ 
MJ 
o 
o 
o 
TP 
TP 
TP 
RP 
TP 
1U 
TV 
LQ 
QT 
RS 
SJ 
TP 
AT 
ZJ 
EJ 
ZJ 
TP 
ZJ 

RS 
SJ 
RA 
TP 
RA 
IJ 
IJ 
MJ 

W 
TP 
MJ 
TP 
o 
QT 
RS 
SJ 
RS 
SJ 
RA 
TP 
a 

GG 
o 
o 
o 
o 
o 
o 
CF2 
CF3 
CF6 
10006 
CF13 
GG165 
GG164 
GG4 
CF 
CC12 
GG21 
CC3 
CC4 
GG66 
CF16 
GG30 
CC3 
GG32 

A 
GG32 
CC3 
CC12 
GG33 
CC 
CCl 
o 

GG166 
CF2 
o 
GG15 
o 
CF 
CC12 
GG21 
A 
GG52 
CC4 
GG33 
a 

GG6 
o 
30000 
o 
o 
o 
CC 
CCI 
CC2 
GG13 
CC3 
GG15 
GG33 
6 
CC12 
CFl 
GG24 

} 
} 

} 

} 

t162 } 
GG56 
GG26 

~35 } 

CF6 
GG21 
CF3 
CC13 
CF3 
GG15 
GG40 
GG64 

GG15 
CC 
GG15 
GG44 
o 
CC12 
CF1 
GG50 
CF6 
GG21 
CF3 
GG54 
a 

} 

Entrance 
Alarm exit not used 
Exit 
Floating point output 

Input in excess-three decimal 

Set indexes 

Set divisor at 128 
r 1 .0<"\'" t.. n 1 <"\ r> .0 co n +' ",n ... V ; n rr co + n ... <"\ rr a 
V..L"'U.L V t-'.LOV"'''' V..L "V.L'\'..L"~ "'l-V.LO~vl 

CC3-CCll 
Put GG4 in u part of GG15 
Put CC13 in v part of GG33 
Mask out character and put in CC12 

Subtract 3 
Below zero end-of-digits check 
Test for zero number of significant 
digits 

Test for decimal point 
Test for zero 
Zero in CC3 counter causes zero in CC12 
to be bypassed as a non-significant zero 
in count. 
Test for above-9 end-of-digits 
character 
Count of digits before decimal point 
Storage of digits in consecutive addresses 
Modify previous v to next address 
6-character index jump 
2-line index jump 
Jump to conversion at end of input 
assembly 
Set u of GGl5 to GG5 for second input line 
Restore 6-character index to 5 
Jump to assembly of second input line 
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55 RA GG33 CF3 
56 IJ CC GG43 
57 IJ CCI GG61 
60 MJ 0 GG64 
61 TO GG166 GG15 
62 TP CF2 CC 
63 MJ 0 GG43 
64 TP CC3 A } 65 AT CC4 A Computing index CCII for octal 
66 ST CF3 CCII conversion 

Conversion 67 MP CC7 CF6 
of all 70 TP A CCI 
digits 71 MP CCIO CF6 
to an octal 72 AT CC13 A 
number con- 73 LT 0 CC12 
tained in 74 LT 10000 CCIO 
CC7 and 75 TP CC12 A 
CC10. 76 AT CC1 CC7 

77 RA GG72 CF4 
00 IJ CC11 GG67 
01 TO GG167 GG72 Restoring CC13 to u part of GG72 

102 TP CC4 A } Test for zero digits after decimal 
103 ZJ GGI04 GG132 point 
104 EJ CF7 GG113 Test for 11 digits after decimal 

point 
105 ST CF3 CCII Set index for computation of power-

of-lO divisor 
Computa- IJ CCII GGIIO 
tion of MJ 0 GGl14 
"power- MP CF6 CC2 
of-10" TP A CC2 
divisor MJ 0 GGI06 

TP CFll CC2 101t~ CC2. 10" alone would over-
8 flow AR 

114 TP CF6 A Computation of dividend shift 115 ST CC3 CC 
116 MP CC CFl needed to get 10 significant fig-

117 TP A CC5 ures in quotient. 

120 SP CC7 44 
121 TV CC5 GG122 Octal number ~ A with proper shift. 
122 SA CC10 0 
123 DV CC2 CC26 Division by power of 10 
124 TP CC4 A If CC4 = 11, additional shift to 
125 EJ CF7 GG127 give effect of dividing by 8. See 
126 MJ 0 GG130 113 above. 
127 LA CC26 105 
130 TP CC26 A 
131 MJ 0 GG134 Final converted-to-octal number~A 
132 SP CC7 44 
133 SA CCIO 0 
134 SF A CCI Scaling for number size and to put 

it in fixed position 
135 AT CFIO CC Rounding off 
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136 TP CC Q If round-off caused a carry-over 
137 QJ GG140 GG143 from first significant digit 1 
140 W CC 33 ~ CC6 and shifting is altered. 
141 TP CF3 CC6 
142 MJ 0 GG144 
143 LQ CC 34 
144 TP CF12 Q Assembly and insertion of mantissa 
145 QT CC CC into output line. 
146 TP CC GG3 

~CC6) + 243 - (CC5) + K] shifted 147 TP CC6 CC3 
150 RA CC3 CF5 to position of characteristic and 
151 RS CC3 CC5 put into CC4 
152 SA CCI 33 
153 TP A CC4 
154 TP CCI A If k = 458, both characteristic 
155 EJ CF14 GG162 

} 
and mantissa = O. 

156 TJ CF14 GG160 If 458> k, 1108 is subtracted 
157 RS CC4 CF15 from CC4 
160 RA GG3 CC4 Final assembly of non-zero float-

ing point number. 
161 MJ 0 GG2 Jump to exit. 
162 TP CF13 GG3 Clearing output line to zero 
163 MJ 0 GG2 Exit 
164 0 0 CC13 
165 0 GG4 0 
166 0 GG5 0 
167 0 CC13 0 

CA GG170 

IA CF 
0 0 0 77 
1 0 0 3 
2 0 0 5 
3 0 0 1 
4 0 1 0 
5 0 0 243 
6 0 0 12 
7 0 0 13 

10 0 0 200 
11 13 51035 56400 
12 00 07777 77777 
13 0 0 0 
14 0 0 45 
15 11 0 0 
16 0 0 17 

CA CF17 
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Sequential Uses of Working Storage CC 

{

Index 5 for 6 characters in a line of input. 
o Varying multiplier to determine size of fractional part in quotient. 

Temporary storage for first parts of result. 

{

Index 1 for 2 1 ines of input. 
1 Storage for 10·AL. 

k of scale factor. 

2 Varying product and final divisor. 

3{ Number of digits before decimal point. 
Used to accumulate characteristic. 

4{ Number of digits after decimal point. 
Used to accumulate characteristic. 

5 Shift to give fractional part in quotient. 

6 Used to denote carry-over in round off. 

7 AL in octal conversion. 

10 AR in octal conversion. 

ll{ Varying index for conversion to binary. 
Varying index for multiplication in computing divisor. 

12-25 For accumulation of first 11 decimal numbers after subtracting 3. 

26{ Used for 12th decimal number. 
Used for quotient after division. 
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(al) Assign Constant Call Word 

IA GW 
o MJ 0 
1 TP A 
2 
3 
4 
5 
6 
7 

10 
11 
12 
13 
14 
15 

o 
1 

2 
3 
4 
5 
6 
7 

10 
11 
12 
13 
14 
15 
16 
17 
20 
21 
22 
23 

24 
25 
26 
27 

TP 
TJ 
TP 
RP 
EJ 
RA 

TP 
5P 
MJ 
SN 
5A 
MJ 
CA 

IA 
TP 
TU 

RP 
EJ 
5N 
5A 
MJ 
TV 
RA 
TJ 
TP 
RJ 
RJ 
TP 
MJ 
RA 
TP 
5P 
AT 
QT 

LQ 
MJ 
o 
o 

10 
FX 
FXl2 
21000 
CL 
FXl3 

FX3 
FX3 
o 
Q 
FXII 
o 
GWl6 

ZS 
FX12 
10 

30000 
CL 
Q 
10 
o 
10 
10 
FX 
Z527 
UP2 
UZ 
FX2 
o 
Z520 
FX12 
10 
FX4 
FX5 

Q 
o 
o 
FX6 

CA Z530 

IA FX 

30000 
FX12 

~ } 
A 1 
GW7 r 
GW13 J 
FX2 

~7 } 
GW 
17 
o 
ZS22 

A 
ZS2 

ZS7 
ZS4 
17 
o 
Z522 
Z520 
FXl 
Z517 
UP3 
UP 
UZI 
FX13 
GWIO 
Z526 
30000 
17 
Q 
Q 

25 
GW 
CL 
3 

} 

} 

o 00 21001 01001 

Exi t 
Entry. To store constant temporarily 
Tesi if number of consianis ~ 1000. 

Test if constant is in list that is 
already 1000 in length. 

Count of number of referrals of con­
stants not in list after alarm. 
Giving the maximum call word 67777 to 
all of these referral constants. 

r. , " _, a , 

L- J, - \n - r)J~\Afi)u 

[- j, (r - n)] + [j, nJ = r-+(Aa)u 

Constant ~A 
Sets up u of Repeat by constant list 
count in 10. 
Test if constant is in list CL. 

[- j, - (n - r~ ~(Aa)u r - j. (r - n)] + [j. n] = r ~ (~ ) u 

n ~(ZS20)v 
Counter 10 increased by 1. 
Is ca 11 word Ii st of constants ~ looO? 
Alarm print-out -- too many constants 

References error routine. 
Starts excess count of referrals in FX13. 

(n + cl) ~ (ZS26)v 
Constant added to next position in list 
n~(~) 
(r + 6677¥) ~ q\l 
Irrelevant materIal in q masked out. 
Call word formed in Au 
Call word formed in Qv 

Parameter for error print-out: too many 
constants 

Threshold constant for check on size of 
CL. 

422 



1 0 
2 0 
3 0 

4 0 

5 0 
6 66 
7 50 

10 65 
11 0 
12 0 
13 0 

CA 

1 
o 
o 

66777 

77777 
51510 
73012 
66245 
21000 
o 
o 
FX14 

1 
1 
67777 

o 

o 
14724 
65150 
06665 
o 
o 
o 

Maximum call word. Given to all new 
constants exceeding 1000. 
Base number from which call words are 
determined by adding to position in list 
CL. 
Mask 
TOO lJ. M A 
N Y lJ. CON 
S TAN T S 

(am) Close VARY File Item and Variable List File Item 

IA VE 
o MJ 0 
1 SP VII 

2 EJ VI2 
3 TU VI 
4 SP 30000 
5 TJ WL1 
6 RJ RA 
7 MJ 0 

10 TP VI2 
11 TP VI2 
12 TV VI3 
13 SP WL3 
14 TU A 
15 TU VI3 
16 RA 30000 

30000 

o } 
VE6 

~E4 1 
VG6 
RAl 
VE 
VI 
VII 

VE14 } 
17 
30000 
VE16 } 
VH3 

17 MJ 0 VE6 
CA VE20 

IA VG 
o TV VG21 
1 TV VI3 
2 SP 30000 
3 TU A 
4 TU VI3 
5 RA 30000 
6 SP VI 
7 AT VH 

10 TU A 
11 SP 30000 
12 LT 6 
13 RS VL 

VG2 } VG3 
17 
30000 
VG5 } 
VH4 

o I VI3 

6GIl 

VI4 
VH2 

Are there any unclosed items in the Vary 
File? 

Yes. Is the current sentence number > 
the sentence number in the last unclosed 
item of the Vary File? 
No, so reference Routine A and then exit. 

(y)~ a 
(y)~ f3 
Insert call word of current sentence in­
to u-portion of word at address given by 
(temp 1) 
Close Vary File item by inserting JUMP 
flag (bit 35) in word at address given 
by (temp 1) 

Insert call word given by (a) + 1 (v 
portion) into u-portion of word at addr. 
given by (temp 1) 
Close Vary File item by inserting RESUME 
flag (bits 35,34) into word given by 
(temp 1) 
Record address ( a) + 1 into temp 1. 

Set index to no. of WITH words. 

Close last file of variables 
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CD 
14 IJ VI4 VG13 
15 RS VI VHl Decrease ( a ) by two 
16 TJ VII VEIO (f3) > ( a )? 

17 SA VH 0 1 20 TO A VG21 Is word at address given by ( a ) + 1 \. 

21 TP 30000 Q f flagged? 

@ 
22 QJ VG15 VG23 
23 TU VI VG24 No. Is the current sentence number> 
24 SP 30000 0 the sentence number at address given 
25 TJ WLl VG by (a) ? 
26 MJ 0 VE12 

CA VG27 
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G los e VARY F i 1 e Item and Variable List File Item (cont.) 

IA VH 
0 0 1 1 
1 0 2 2 
2 0 3 3 
3 40 0 0 JUMP flag 
4 60 0 0 RESUME flag 

CA VH5 

IA VI 
0 0 VFl VFl a 
1 0 VFl VFl f3 
2 0 VFl VFl Y 
3 0 0 0 Temp 1 
4 0 0 0 Index 

GA VI5 
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(an) Flex Codes for Print Text 

IA FC XS3 
0 5 60000 0 00 = Superscript minus 
1 0 40000 0 01 = Space 
2 45 60000 0 02 = minus 
3 43 70000 0 03 = 0 
4 45 20000 0 04 = 1 
5 47 40000 0 05 = 2 
6 47 0 0 06 = 3 
7 46 40000 0 07 = 4 

10 46 20000 0 10 = 5 
11 46 60000 0 11 = 6 
12 47 20000 0 12 = 7 
13 46 0 0 13 :z 8 
14 43 30000 0 14 = 9 
15 5 40000 0 15 = Superscript / 
16 41 30112 0 16 = Gtr > 
17 4 60000 0 17 = open parenthesis ( 

20 7 0 0 20 = Superscript 3 
21 44 60000 0 21 = Comma . 
22 44 20000 0 22 = Period . 
23 44 60000 0 23 = Semicolon 
24 3 0 0 24 = A 
25 2 30000 0 25 = B 
<")1: , LfVV\f\ f\ I)t. - r ;:;.u ~ uvvvv v .wV v 

27 2 20000 0 27 = D 
30 2 0 0 30 = E 
31 2 60000 0 31 = F 
32 1 30000 0 32 = G 
33 0 50000 0 33 = H 
34 1 40000 0 34 = I 
35 6 20000 0 35 = Superscript 5 
36 6 0 0 36 = Superscript 8 
37 41 12412 0 37 = 1 sr < 
40 7 40000 0 40 = Superscript 2 
41 6 40000 0 41 = Superscript 4 
42 45 0 0 42 = absolute value I 
43 4 20000 0 43 = closed parenthesis ) 

44 3 20000 0 44 = J 
45 3 60000 0 45 = K 
46 1 10000 0 46 = L 
47 0 70000 0 47 = M 
50 0 60000 0 50 = N 
51 0 30000 0 51 = 0 
52 1 50000 0 52 = P 
53 3 50000 0 53 = Q 
54 1 20000 0 54 = R 
55 6 60000 0 55 = Superscript 6 
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56 42 76154 0 56 = * 
57 3 30000 0 57 = Superscript 9 
60 3 70000 0 60 = Superscript 0 
61 5 20000 0 61 = Superscript I 
62 4 40000 0 62 = Superscript 
63 45 40000 0 63 = + 
64 5 40000 0 64 = / 
65 2 40000 0 65 = S 
66 0 10000 0 66 = T 
67 3 40000 0 67 = U 
70 1 70000 0 70 = V 
71 3 10000 0 71 = W 
72 2 70000 0 72 = X 
73 2 50000 0 73 = y 
74 2 10000 0 74 = Z 
75 7 20000 0 75 = Superscript 7 
76 44 40000 0 76 = = 
77 7 70000 0 77 = ignore 

CA FCI00 
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SETUP 
AND 
DRIVER 

CODE PICK 
UP AND 
SORT 

INTEGRAL 
PART 

IA LN 
o MJ 
1 MJ 
2 MJ 
3 00 
4 00 
5 TV 
6 MJ 
7 TV 

10 MJ 
11 TP 

o 
a 

a 
30000 
30000 
RC14 
a 
RC15 
a 
LN4 

12 MJ a 
CA LN13 

IA DR 
o TV RC6 
1 TV DR 
2 RJ MR12 
3 RJ MR43 
4 TP UC23 
5 TP UC4 
6 TP LN4 
7 TV RCIO 

10 TV RC13 
11 TV RC12 
12 TV RCII 
13 TV RCI 
14 IJ WS3 
15 RJ DR 15 
16 TP LN3 
17 EJ UC23 
20 EJ UC24 
21 MJ 0 

a 
1 
2 
3 
4 
5 
6 
7 

10 
11 
12 
13 

CA 0022 

IA 
LQ 
QT 
RP 
EJ 
EJ 
EJ 
RP 
EJ 
TV 
TV 
RJ 
RJ 

MR 
WS 
UC20 
20004 
UC14 
UC13 
UCI 
20011 
UC2 
RC 
RC2 
MR12 
MR12 

(ao) Line Number Processor 

LN5 
LN7 
30000 
30000 
30000 
PAl 
DRO 
PAl 
DR 
LN3 

LN2 

MR27 
DR15 
MR12 
MR43 
LN3 
WS3 
WS 
MR3 
MR4 
MR5 
MR7 
MR16 
MR 
30000 

A } PA30 
PA30 
LN2 

6 
A 
MR4 
30000 
30000 
30000 
PAll 
30000 
MR16 
MR3 
MR13 
MR22 

} 

Case T an+ ... " 
- v,u '-'.l..J 

Case II entry 
Exit 
Output 
Input 
Set alarm switch to Case I 
Process line number 
Set alarm switch to Case II 
Process line number 
Enter here after alarm print and put 
innllt lin;:- nlJmhl=>-r in olltnllt linl=> 
-"l'~- ~- •• , •• ~ ... ~~~ - .. ~~-l'~- ~- .. ~. 

Exi t 

Preset II .ll!:!." one shot swi tch 
Preset II .!:!'fj" one shot swi tch in driver 
Preset 3-point distributor 
Preset 2-point distributor 
Prestore output word. 
Prestore master counter 
Set up line number in temporary 
Set Exit 1 to master counter 
Set Exit 2 to period routine 
Set Exit 3 to integral part = 0 
Set Exit 4 to integral part ~ 0 
Set ADDiNO ADD switch to NO ADD 
Master counter 
One shot switch to add ".!:!.!:!." 
Determine if input line number has at 
least one nonzero digit; if not 
ALARM 4 
Input line number O.K., exit. 

Shift line number 6 and pick up next 
character in A 

Exi tIll, 1..1 (. ) 
Exit 2 
Exit 3 0 
Alarm 1: ILLEGAL CHARACTER 
Exit 4 1, 2, 3, 4, 5, 6, 7, 8, 9 
Set ADD/NO ADD switch to ADD 
Set Exit 1 to ".6" routine 

I ~ 3-Point Distributor 
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14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 
30 
31 
32 
33 
34 
35 

RJ MR12 
MJ 0 
MJ 0 
SA LN3 
TP A 
MJ 0 
RJ MR21 
MJ 0 
TV RC3 
TV RC3 
RJ MR21 
RJ MR27 
MJ 0 
SP LN3 
SA UC13 
SA UC14 
AT UC14 
MJ 0 

PERIOD 36 TV RC2 
TV RC5 
TV RC7 
TV RC7 
MJ 0 

ROlITINE 37 
40 
41 
42 

FRACTIONAL 43 RJ MR43 
RJ MR43 
MJ 0 

PART 44 
ROUTINE 45 

SPACE 
ROUTINE 

46 
47 
50 
51 
52 
53 
54 
55 

56 
57 
60 
61 
62 

EJ UCl 
LA A 
TP UC21 
QS A 
TP UC 
TP UC20 
MJ 0 
LT 10006 

TP UC22 
MJ 0 
TV RC4 
TV RC4 
EJ UCI 

63 AT WSI 
64 TP WS2 
65 QS WSI 
66 MJ 0 
67 TV RCIO 
70 'IV RC5 
71 TV RC5 
72 TV RC5 
73 MJ 0 

CA MR74 

MR22 
MR24 
30000 

~N3 } 
30000 
MR16 
DR14 
MR5 } 
MR7 
MR16 
30000 
DR14 
o 
6 
6 
LN3 
DR14 
MR3 
MR4 
MR5 
MR7 
MR27 
MR44 
MR46 
MR60 
MR55 
6 
Q 
LN3 
WSI 
WS2 
DR14 
WSI 

WS2 
0014 
MR5 
MR7 
DR14 

WSI 
Q 
LN3 
DR14 
MR3 
MR4 
MR5 
MR7 
0014 
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II J 
III 
ADD/NO ADD switch J ADDINO ADD Subrou-
Add char. to tine 
Output and 
exit 
I = II Add digit if it is significant. 
Jump to master counters 
III Set Exit 3 and 4 to Alarm 2 

Add digit if it is significant. 
One shot switch, set initially to MR31 
Jump to master counter 
Output~A 

Add • 
Add II 
Add ~ and replace in LN3 
Jump to master counter 
Set Exi t 1 to ~routine 
Set Exit 2 to Alarm 4 
Set Exit 3 to fracto part 
Set Exit 4 to fracto part 
Jump to one-s hot add in ".flfl" 

I } 2-Point Distributor 
II 
I Is this digit zero? No,~MR47 
Shift to 2nd position ff ____ X_" 
Mask~ Q 
Mask digit into LN3 = Output 
Clear TEMP 
Set Mask 
Jump to master counter 
Digit is zero: shift to "----X-" and 
store in TEMP 
Set Mask 
Jump to master counter 
I I } Set Ex its 3 , 4 to 

Alarm 3 
Is this digit zero? Yes,-+master 

counter 
No: add digit to TEMP 
Mask ----. Q 
Mask digit or digits into Output 
Jump to master counter 
Set Exit 1 to master counter 
Set Exit 2 to Alarm 4 
Set Exit 3 to alarm 4 
Set Exit 4 to Alarm 4 
Jump to master counter 



IA RC 
0 0 0 MR17 Sets ADD/NO ADD switch to ADD 
1 0 0 MR21 Sets ADD/NO ADD switch to NO ADD 
2 0 0 MR67 Sets Exit 1 to ~ routine 
3 0 0 PA16 Al::lrm 2 pnt.rv 

- - - - - --- - - -- - - eI 

4 0 0 PA23 Alarm 3 entry 
5 0 0 PA30 Alarm 4 entry 
6 0 0 MR31 Sets add ".~~ " one-shot switch 
7 0 0 MR43 Fractional part routine entry 

10 0 0 DR14 Sets Exit 1 to master counter 
11 0 0 MRIO Integral part entry f 0 
12 0 0 MRl1 Integral part entry = 0 
13 0 0 MR36 Period routine entry 
14 0 0 PA3 Case I alarm switch 
15 0 0 PA5 Case II ~~arm switch 

CA RC16 

IA UC 
0 0 0 0 
1 0 0 3 0 
2 0 0 4 1 
3 0 0 5 2 
4 0 0 6 3 
5 0 0 7 4 

EXCESS- 6 0 0 10 5 
THREE 7 0 0 11 6 
CODES 10 0 0 12 7 

ii 0 0 13 8 
12 0 0 14 9 
13 0 0 22 
14 0 0 1 ~ 
15 0 0 77 f-
16 0 0 17 ( 

17 0 0 43 ) 

20 0 0 77 } 21 0 0 7700 Masks 
22 0 0 7777 
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23 1 
24 1 

CA 

IA 
o 0 
1 0 

2 0 

3 0 
CA 

IA 
o RJ 
1 MJ 
2 MJ 
3 RJ 
4 MJ 
5 TP 
6 TP 
7 RJ 

10 MJ 
11 RJ 
12 TP 
13 TP 
14 RJ 
15 MJ 
16 RJ 
17 TP 
20 TP 
21 RJ 
22 MJ 
23 RJ 
24 TP 
25 TP 
26 RJ 
27 MJ 
30 RJ 
31 TP 
32 TP 
33 RJ 
34 MJ 

CA 

1010 
1012 
UC25 

WS 
30000 
30000 

30000 

30000 
WS4 

PA 
UZO 
o 
o 
WA 
o 
LN4 
CD 
UP2 
o 
PA2 
LN4 
CD5 
UP2 
o 
PA2 
LN4 
CD17 
UP2 
o 
PA2 
LN4 
CD31 
UP2 
o 
PA2 
LN4 
CD 
UP~ 
o 
PA35" 

10100 
20101 

30000 
30000 

30000 

30000 

UZI 
o 
o 
WA2 
PA2 
CD3 :3 } 
PA2 
PA 
CD15 } 
UP3 
UP 
LNll 
PA 
CD27 } 
UP3 
UP 
LNII 
PA 
CD42 } 
UP3 
UP 
LNII 
PA 
CD54 } 
UP 
UP 
I.N11 

"TEMP" to take apart input line number 
Temporary to store fractional part of 
digits 
Holds mask for inserting fractional part 
of digits 
Master counter (set to 6) 

Reference error routine 
Switch to case I or case II 
Sub sub-routine exit 
Print error heading case I 
Exit to print alarm comment 
Fill input Line Number in heading case II 
Print heading with 

Uniprint 
Exit to print alarm comment 
Print (alarm 1 entrs) 

Alarm comment 1 

Print (alarm 2 entry) 

Alarm comment 2 

Print (alarm 3 entry) 

Alarm comment 3 

Print (alarm 4 entry) 

Alarm comment 4 
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IA CD 
0 00 CD1 4 Parameter 

N } 1 65 30506 63050 S E N T E Heading 
2 26 30010 17777 C E 11 ~ 
3 01 01010 10101 ~ ~ ~ ~ /). ~ Input Line Number 
4 01 01017 77777 ~ ~ ~ 
5 40 CD6 11 Parameter 
6 34 46463 03224 I L L E G A Comment 1 
7 46 01263 32454 L !J. c H A R 

10 24 26663 05401 A C T E R /). 

11 34 50016 53050 I N ~ S E N 
12 66 30502 63001 T E N C E ~ 
13 50 67472 53054 N U M B E R 
14 01 77777 77717 ~ ( 

15 01 01010 10101 /). 11 /). /). /). 11 Input Line Numoor 
16 43 77777 77777 ) 

17 40 CD20 11 Parameter 
20 30 72665 42401 E X T R A 11 Comrnen t 2 
21 34 50663 03254 I N T E G R 
22 24 46012 73432 A L /). D I G 
23 34 66650 13450 I T S ~ I N 
24 01 65305 06630 11 S E N T E 
25 50 26300 15067 N C E ~ N U 
26 47 25305 40117 M B E R ~ ( 

27 01 01010 10101 /). /). /). /). /). ~ Input Line Number 
30 43 77777 77777 ) 

31 40 CD32 12 Parameter 
32 30 72665 42401 E X T R A ~ Conunent 3 
33 31 54242 66634 F R A C T I 
34 51 50244 60127 0 N A L /). D 
35 34 32346 66501 I G I T S /). 

36 34 50016 53050 I N l:l s E N 
37 66 30502 63001 T E N C E 11 
40 50 67472 53054 N U M B E R 
41 01 77777 77717 ~ ( 

42 01 01010 10101 l:l 11 ~ 11 l:l IJ,. Input Line Number 
43 43 77777 77777 ) 
44 40 CD45 11 Parameter 
45 34 46463 03224 1 L L E G A Comment 4 
46 46 01653 05367 L l:l s E Q U 
47 30 50263 00134 E N C E l:l I 
50 50 01653 05066 N l:l s E N T 
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51 30 50263 00150 E N C E /1 N 
52 67 47253 05401 U M B E R /1 
53 17 77777 77777 ( 

54 01 01010 10101 /1 /1 /1 /1 /1 /1 Input Line Number 
55 43 77777 77777 ) 

CA CD56 
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b. Translators 

The two dimension translators are placed first in the group that 

follows. All other translators have been inserted in the order in which 

they are stored on the drum. See the regional assignments of translators 

in the preceding subdivision for this order. 
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Dimension String-Out. No. 1 

Dimension String-o~No. 1 is entered when Dimension Statement occurs as the 

1st Sentence of a program. The routine uses the information in the dimension 

statement to assign a drum address and call word for each variable, and to 

build a file for each variable. Each file is added to the Dimension List. 

When End of Sentence is encountered the routine exists to Dimension String-out 

No.2. 

Successive operands in a sentence are obtained by referencing the Get 

Next Symbol routine. Variable name is picked up, assigned the current drum 

address, and given a call word of 77 ___ type. Subsaipts are picked up and 

used to form modulus and multipliers for the variable. When closing paren-

thesis is picked up, the file is sent to the Dimension List. Drum address 

for the next variable is formed by adding modulus to old drum address and 

next call word is set up for assignment to next variable. 

Error Print-outs: This routine references Error Routine (WA) for print-out of 

sentence number and sentence type, before all error print-outs. Several types 

of errors are detected: 

If more than four subscripts are given for a variable, the routine 

prints: TOO MANY SUBSCRIPTS FOR VARIABLE t 

If a new variable name is picked up before closing parenthesis for 

preceding variable is found, routine prints: INFORMATION FOR VARIABLE t 

IS INCOMPLETE 

If more than 512 variables appear in a sentence, the routine prints: 

TOO MANY VARIABLES 

If available drum storage is exceeded, the routine prints: VARIABLES 

REQUIRE TOO MUCH STORAGE 

If a fixed-point variable name is given in a sentence, the routine 

prints: ILLEGAL SYMBOL 

If an opening parenthesis or comma between subscripts is missing, the 

routine prints: ILLEGAL SYMBOL SEQUENCE FOR VARIABLE ' 

If a modulus for a variable is less than 2, the routine prints: 

DIMENSION OF VARIABLE t _____ t IS LESS THAN 2. 
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When an error is found for a variable, the symbols following the variable 

are ignored until a new variable name is found. A file containing only 

the variable name, drum address and call word is added to the Dimension List. 
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Start 

2 

Dimension String-Out No. 1 Flow Charts - Page 1 of 6 

~ ... 
Clear TF thru 

TF6 
r----

Set exits A to Al 

B to Bl 

Set initial 
~ 

drum address 

Set exi ts <; D) 

and E to CfY; 

Test: Is 1st char. 

a letter? 

Test: Is 1st char. Is 
? 

a decimal point or 
digit? 

'B 2 

symbol No 
..---~ Exit I 

Yes Exit 
G 

Set initial 
~ 

call word 

Set exit G 

to G 

Test: 

No 

clear counters Set u & v 

1) 
~ 

2) & 3 TF to 3 

Yes 
Exit I 

_ _ -AI 
Exi t A ...... 

......... -A 
2 

of 

Test: Is is 
a t or ; ? 

a ) 

....-Dl 
Yes ....-

Exit < 
C "D 

2 

Yes Exit 
E 

~ 



Dimension String-Out No. 1 Flow Charts - Page 2 of 6 

Put variable 

symbol into file 

(TF2) 

01L._s_e_:_o_~........::=-· t_G_.....JH Set ::it A to 

Insert name of 

variable (TF2) 

Insert name 

variable 

Set Exi ts B, C. D, Set Exit 

and E to 12 G2 

Test: 

Set Exit C Hset 
to C2 

Print: INFORMATION 

FOR V~~IABLE • • • 

IS INCOMPLETE 

exit 

Bl 
EJ-0 B to Set Exits D and 

--:. 
to Dl and El 

Pr int : ILLEGAL 

~~ of SYMBOL SEQUENCE ~ 

FOR VARIABLE ••• 

G to 1 Set 

to 

Exit A 

~ Al 

Add 1 to 

subscript cntr 

1st subscript ~tl}\ 
Distributor 2nd " ®'-J 

r----.--~~ 11 
for 3rd" ~ 

subscripts 

~ _______ ~4_t_h ______ " _____ ~ 



Dimension String-Out No. 1 Flow Charts - Page 3 of 6 

Shift subscript 

left 17 places 

in A 

Store subscript in 

temp + 1 and in 

TF5v 

(Subscript) (Temp) 

to temp and to TF4u 

Store subscript in 

TF6v 

Insert name of 

variable into 

print 

Store A in temp. 

and in TF4u 

(Temp) (Temp + 1) 

to A 

(Sub scr i pt) (Temp + 1) 
to temp + 1 and to 
TF5v 

Increment u & v 

of TF by 1 

Shift subscript left 

17 places in A 

(Subscript) (Temp + 1) (Subscript) (Temp + 2) 

to TF5v to TF5u 

Set Exit B to Bl 

Set exits D and 
E to O2 and E2 

Store A in temp + 2 

and in TFSv 

(Subscript) (Temp) 

to A 

Print: Too many 

subscripts for 

var iable ... 

Set Exits B, 

C, D, & E to 12 

Set A to 

Al 



Dimension String-Out No. 1 Flow Charts - Page 4 of 6 

<9-1L.._s_e_:O_E_~_i_t_B ___ H ~: ~:i t C ~ 

is modulus 
~ 2? 

Put name of vari­

able into print 

Set Exit B 

to B2 

Set Exits 0 and 

E to 0 1 and El 

Set Exits A, E, 

and G to Al,El'Gl 

Set Exit E 

to E3 

Print: DIMENSION 
OF VARIABLE IS 

LESS THAN 2 

Check: has vari- Yes 
able been inserted 

Insert name of 
variable into 

print into TF2? 

Set Exits A & 
o to Al & 0 1 

Print: ILLEGAL 
SYMBOL SEQUENCE 
FOR VAR IABLE ... 

SetEx~ 
to G2~ '--./ 



w::... 
w::... 
~ 

~ 

Dimension String~ut No. 1 Flow Charts - Page 5 of 6 

Set no. of words in Exit 
Dim. Li st into loc. ~--~ 

6 to CR - Dimension No. 2 Stringout. 

Print: ILLEGAL 

SYMBOL SEQUENCE 

Insert illegal 

symbol into print 

Jump ~ 

Print: 

SYMBOL 

Clear TF4 
Set u & v of TF3 

to 3 
Clear 

temp. 

Test: Is no. of 
call words < 512? 

Yes Add I to no. 
of call words 

assigned 

Illegal Test: has vari-
able been inserted 

---

Add (TF) to no. 
of words in Dim. 

List 

into TF2? 

Put no. of sub­

scripts into TF4v 



Dimension String-Out No~ 1 Flow Charts - Page 6 of 6 

Add temp. to TF1 
to form next drum 

addr. 

Is more 
space available 

in drum? 

Set u & u of 

TF to 3 

Clear TF2 and 

TF4-6 

Print: VARIABLES RE­

QUIRE TOO MUCH STORAGE 

Print: TOO MANY 

VARIABLES 

Clear sub­

script counter 

Set sub sc,r i pt 
distributor 

for subscript 1 

Set next ;}®11 
19 

word into TF3 

. ___ c_1e_a_r_l -I§' V 
_ temp. ~ 



Dimension String-Out No. 1 

RE OY4400 
RE OT4424 
RE OU4502 
RE OV4564 
RE OW4622 
RE OX4643 
RE OZ4707 
RE CR5075 

String-Out Subroutine Regions Are Needed to Assemble This Tape 

IA OV 
0 RP 10007 OV2 } Clear TF-TF6 
1 TP OZ TF 
2 TP OZl TFI Set initial drum address 
3 TP DZ2 TF3 Set initial call word 
4 RP 10003 DV6 } Clear counters 5 TP DZ DZ111 
6 TP DZ22 TF Set u & V of TF to 3 
7 RJ OX OX Set exit A to Al 

10 RJ OX16 DX16 Set exit B to Bl 
11 RJ OV17 DV14 Set exits C, 0 & E to Cl , 01, &E l · 
12 RJ OY2 OY2 Set exit G to Gl 
13 MJ 0 OW Back to get next symbol 
14 TV OW16 OW7 
15 TV OW16 OWIO 
16 TV OW16 OW15 
17 MJ 0 30000 

20 RJ OW15 30000 Set exit E to E2 
El 21 RJ OU DU Set exit B to B2 

22 TV OZ24 OWIO Set exit 0 to Dl 
23 TV OZ24 OWl5 Set exit E to EI 
24 MJ 0 OW Back to get next symbol 
25 RJ OWl5 30000 Set exit E to E3 

E3 26 RJ OX DX Set exit A to Al 
27 TV OZ24 OWl5 Set exit E to El 

30 RJ OY2 OY2 Set G to Gl 
31 MJ 0 OW Back to get next symbol 
32 RJ OW7 30000 Set exit C to C2 

C2 33 RJ OU OU Set exit B to B2 
34 TV OZ24 OW7 Set exi t C to C 1 
35 MJ 0 OW Back to get next symbol 

CA OV36 
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IA DY 
0 MJ 0 CR Exit to Dim. String-out No. 2 
1 MJ 0 DV Jump to start 
2 RJ DW13 30000 Set exit G to Gl 

Gl 3 RJ WA WAI Print Error heading 
4 TP TF2 A } Test: Has variable name been inserted into 
5 ZJ DY6 DY13 TF2? 
6 TP A DZ60 If so, insert name of variable into pr into 
7 TP DZll UP3 1 

J Print: ILLEGAL SYMBOL SEQUENCE FOR VARIABLE 
10 RJ UP2 UP 
11 RJ DT55 IJf51 Send incomplete file to Combination List 
12 MJ 0 DY17 Jump to G2 13 TP DZ12 UP3 Print: ILLEGAL SYMBOL SEQUENCE 14 RJ UP2 UP 
15 MJ 0 DY17 Jump to G 2 
16 RJ DW13 30000 Set exi t G to G2 

G2 17 SP DZl12 17 

) 20 SA Ull17 0 Set location 6 No. of words in Dim. List to u 

21 TU A 6 
22 TV DZl13 6 No. of call words to v 
23 MJ 0 DY Jump to exit 

CA DY24 

IA DT 
0 TP DZl13 A } Test: Have less than 512 call words been 
1 TJ DZ20 DT6 .I assigned? 
2 RJ WA WA 1 If not, print error heading 
3 TP DZ14 UP3 } Print: TOO MANY VARIABLES 
4 RJ UP2 UP 
5 MJ 0 Uf25 Jump to subroutine exit. 
6 RA DZl13 DZ21 
7 RA DZl12 TF 

10 TV 02111 TF4 
11 RJ 'lE 'lEI Send file to combination list 
12 RA TFI DZl14 
13 TJ DZ26 DT15 
14 MJ 0 DT45 
15 RJ DU7 ) DU7 
16 RA TF3 DZ21 
17 TP DZ22 TF 

20 TP DZ TF2 
21 RP 10003 DT23 
22 TP DZ TF4 
23 TP DZ IYllll Clear subscript counter 
24 TP IYl IYll14 Clear Temp. 
25 MJ 0 30000 Subroutine exit 
26 RJ [)wl0 30000 
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27 TP DZl14 A } Test: Is modulus ~ 2? 
30 TJ DZ25 DT37 
31 RJ DT25 DT If so, send file to Comb. List & set for 

next file 
32 RJ DV25 DV25 Set exit E to E3 
33 RJ DX DX Set exit A to Al 
34 RJ DY16 DY16 Set exit G to G2 35 TV DX24 DWIO Set exit D to D1 
36 MJ 0 DW Back to get next symbol. 
37 TP TF2 DZ77 Put name of variable into print 

40 RJ WA WAl Print error heading 
41 TP DZ17 UP3 } Print: DIMENSION OF VARIABLE ' , IS 
42 RJ UP2 UP ---LESS THAN 2 
43 RJ DT55 DT51 Send incomplete file to Combination List 
44 MJ 0 DT32 Back to set new exits 
45 RJ WA WAl Print error heading 
46 TP DZ16 UP3 } Print: VARIABLES REQUIRE TOO MUCH STORAGE 47 RJ UP2 UP 

50 MJ 0 DT15 
51 TP DZ TF4 
52 TP OZ22 TF 
53 TP I1Z DZl14 
54 RJ DT25 DT 
55 MJ 0 30000 

CA DT56 

IA DU 
0 RJ DW16 30000 

B2 1 RJ RD RD1 Check fixed pt. symbol 
2 TP SY2 RS4 } Convert XS3 to octal 3 RJ RS2 RS 
4 TP DZ27 A } Test: Is no. of subscripts ~ 3 5 TJ DZlll DU51 
6 RA DZlll D221 If so, add 1 to subscript counter 
7 RJ DU7 DUIO 

10 RJ DU7 DU14 
11 RJ DU7 DU24 Distributor for subscripts 
12 RJ DU7 DU30 
13 MJ 0 DU42 

8 14 LA RS3 17 } 15 TP A DZ114 1st subscript to Temp. and to TF4u 
16 TV A TF4 
17 RA TF DZ23 Increment TF 

20 RJ DX16 DX16 } Set B to B1, E to E2, D to D2 21 RJ DV20 DV20 
22 RJ DT26 DT26 
23 MJ 0 DW 
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11 

Exit A 

Exit C 

Exit D 

Exit G 
Exit I 
Exit E 
Exit B 

24 TP 
25 TV 
26 MP 
27 MJ 

30 MP 
31 TP 
32 TU 
33 MP 
34 TP 
35 TV 
36 LA 
37 TP 
40 TU 
41 MJ 
42 TV 
43 MP 
44 TV 
45 MP 
46 TU 
47 MP 

50 
51 
52 
53 
54 
55 
56 
57 
60 
61 

MJ 
TP 
RJ 
TP 
RJ 
RJ 
RJ 
RJ 
RJ 
MJ 
CA 

IA 
o RJ 
1 TP 
2 QJ 
3 TP 
4 QJ 
5 TP 
6 QJ 
7 EJ 

10 EJ 
11 EJ 
12 EJ 
13 EJ 
14 MJ 
15 MJ 
16 MJ 
17 RJ 

RS3 
RS3 
DZl14 
o 

DZll4 
A 
A 
DZl15 
A 
A 
RS3 
A 
A 
o 
RS3 
DZl15 
A 
IEl16 
A 
IJll14 

o 
TF2 
WA 
DZ15 
UP2 
Uf55 
DW17 
DV17 
DX 
o 
DU62 

DW 
SY 
SY7 
DW3 
SYlO 
DW14 
SYll 
DW16 
III 3 

IJl4 
IJl5 
IJl6 
IJl7 
o 
o 
o 
IJ.\116 

IJll15 } 
TF5 
DZl15 
DU15 

RS3 ) 
IJll14 J 
TF4 
T53 1 
02115 ~ 

TF5 1 17 
IJll16 
TF5 
DU20 
TF6 
RS3 
TF5 
RS3 
TF5 
T53 

DU15 
Ill36 
WAI 
UP3 
UP 
Uf5l 
DW17 
DV14 
DX 
DX30 

SYI 

} 
1 

} 

gW5 } 

~OOOO } 

~7 } 
30000 

30000 
DW15 
OW15 
30000 
DX36 
30000 
30000 
30000 

2nd subscript to temp.+ 1 and to TF5v 

(Temp.) (Temp. + 1) ~ A 

3rd subscript x tpmp~ -+ tpmp~ and to 
TF4u 

3rd subscript x temp. 1 ~ temp. and to 
TF5v 

3rd subscript to temp. + 2u and TF5u 

4th subscriDt to TF~r 
(4th subscript) v:~mp." + 1 ~ TF5v 

(4th subscript) temp. + 2 -+ TF5 u 

(4th subscript) temp.~A 

Insert name of variable into print 
Print error heading 
Print: TOO MANY SUBSCRIPTS FOR 
VARIABLE 
Send incomplete file to Combination List 
Set B to 12 
Set C, 0, & E to 12 
Set exit A to Al 

Get next symbol 
Test: Is 1st char. a letter? 

Te s t : I sIs t char. I, J, K, L, or M? 

Test: Is 1st char. decimal point or 
digit? 
Test: Is symbol (? 

Test: Is symbol )? 
Test: Is symbol,? 
Test: Is symbol ;? 
Test: Is symbol ~.? 
Illegal symbol exit 

Set exit B to 12 
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Exit 12 20 MJ 0 OW 
CA DW2l 

IA DX 
0 RJ DW4 30000 Set exit A to Al 

Al 1 RJ RH RHI Check variable symbol 
2 TP SY2 TF2 Put variable symbol in file 
3 RJ DV32 DV32 Set exit C to C2 
4 RJ DX16 DX16 Set exit B to Bl 
5 RJ IN17 DV15 S~t exits D and E to Dl and El 
6 RJ DY2 DY2 Set exit G to Gl 
7 RJ DW4 DW Set exit A to A2 & go to pick up next 

symbol 

A2 10 RJ WA WAI Print error heading 
11 TP TF2 Ul45 Insert name of variable into print 
12 TP UllO UP3 } Print: INFORMATION FOR VARIABLE 
13 RJ UP2 UP IS INCOMPLETE 
14 RJ UI'55 DI5l Send incomplete file to Combination List 
15 MJ 0 DXl Jump to Al 
16 RJ 11\116 30000 Set exit B to Bl 

B,C,D,E 17 RJ WA WAI Print error heading 

20 TP TF2 A } Te st: Has variable been inserted into 

@ 
21 ZJ DX22 DX33 TF2? 
22 TP A Ul60 If not, put name of variable into print 
23 TP Ulll UP3 } Print: ILLEGAL SYM30L SEQUENCE FOR 
24 RJ UP2 UP VARIABLE ---

CD 
25 RJ UI'55 UI'51 Send incomplete file to Co~bination List 
26 RJ DW17 DW17 Set B to 12 
27 RJ DV17 W14 Se t C t D, an d E to 12 

30 RJ DY16 DY16 Set G to G2 
31 RJ DX DX Set A to Al 
32 MJ 0 DW Back to get next symbol 
33 TP Ul12 UP3 } Print: ILLEGAL SYMBOL SEQUENCE 
34 RJ UP2 UP 
35 MJ 0 DX26 Back to ill 
36 TP SY2 Ul65 Insert il egal symbol into error print 
37 RJ WA WAI Print error heading 

40 TP Ul13 UP3 } Print: ILLEGAL SYMBOL 
41 RJ UP2 UP 
42 TP TF2 A 
43 ZJ DX22 DX26 

CA DX44 

IA Ul 
0 0 0 0 
1 0 40001 0 
2 0 0 77000 
3 17 77777 77777 
4 43 77777 77777 
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5 21 77777 77777 
6 23 77777 77777 
7 01 22777 77777 

10 40 DZ40 11 1 
11 40 DZ51 11 

~ 12 40 DZ51 4 U P parameters 13 40 DZ62 5 
14 40 DZ67 4 for alarm 15 40 DZ30 10 

j 16 40 DZI03 6 prints 17 40 DZ73 10 

20 0 0 1000 
21 0 0 1 
22 0 3 3 
23 0 1 1 
24 0 0 DX17 
25 0 2 0 
26 0 77777 0 
27 0 0 3 

30 66 51510 14724 XS3 code s 
31 50 73016 56725 TOO MANY SUBSCRIPTS FOR VARIABLES ---
32 65 26543 45266 
33 65 01315 15401 
34 70 24543 42425 
35 46 30014 37777 

J 
36 01 01010 10101 
37 17 22-777 77777 

40 34 50315 15447 
41 24 66345 15001 
42 31 51540 17024 
43 54 34242 54630 lNFORMATION F<R VARIABLE --- IS INCOMPLETE 
44 01 43777 77777 
45 01 01010 10101 
46 17 01346 50134 
47 50 26514 75246 

50 30 66302 27777 
51 34 46463 03224 
52 46 01657 34725 
53 51 46016 53053 
54 67 30502 63001 
55 31 51540 17024 
56 54 34242 54630 ILLEGAL SymOL SEQUENCE Fffi VARIABLE ---
57 01 43777 77777 

60 01 01010 10101 
61 17 22777 77777 
62 34 46463 03224 1 
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63 46 01657 34725 

) 64 51 46014 37777 
65 01 01010 10101 ILLEGAL SYMBOL ---
66 17 22777 77777 
67 66 51510 14724 

) 70 50 73017 02454 TOO MANY VARIABLES 
71 34 24254 63065 
72 22 77777 77777 
73 27 34473 05065 
74 34 51500 15131 
75 01 70245 43424 
76 25 46300 14377 
77 01 01010 10101 DIMENSION OF VARIABlE --- IS lESS THAN 2 

100 17 01346 50146 
101 30 65650 16633 
102 24 50010 52277 
103 70 24543 42425 
104 46 30650 15430 
105 53 67345 43001 
106 66 51510 14767 V ARIABLES REQUIRE TOO MOCH STOOGE 
107 26 33016 56651 

110 54 24323 02277 
III 0 0 0 Subscript counter 
112 00 0 0 No. words in dim. list counter 
113 0 0 0 No. call words counter 
114 0 0 0 Temp. 
115 0 0 0 Temp. ... 1 
116 0 0 0 Temp .. + 2 
117 0 20000 0 

CA DZ120 
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Dimension No. 2 Translator. 

This translator reads the Permanent Library Catalog from the master 

tape and the Catalog for the UNICODE Library from Uniservo 2 and inserts 

them in the Combination List. Since these Catalogs must follow the Dimension 

items (if any) in the Combination List, this Translator is entered from the 

Dimension 1 Translator if a Dimension sentence appears in the problem. 

Otherwise, it is entered from the Translation Set-up routine. 

This routine makes appropriate checks on the labels of the Uniservo 

2 Library tape to insure that, if present, it is positioned properly. If a 

Library tape is not required for the problem and is not mounted on Uniservo 

2, compilation will continue after suitable indication is given. 
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Dimension No. 2 Translator Page I of 3 
Entry 

from translator 
setup or from 

translator 

Set tape handler 
parameter to read 
fixed library 
catalog to buffer 

Set Uniprint parameter 
to print: MOUNT UNICODE 
LIBRARY TAPE ON SERVO 2. 
IF NO LIBRARY IS RE­
QUIRED SET A NOT = ZERO. 
START 

UP Un iprint 

Tape hand ler 
(read) 

Are 1st and 2nd 
words of block 
LIB~~~CAT tJ~~ ? 

Tape handler 
(read) 

Set Tape Handler 
parameter to re­
wind Servo 2 

Set Uniprint parameter to 
print: LIBRARY CATALOG IN­
CO RRECT • MOUNT UN ICODE LI­
BRARy ON SERVO 2. IF NO LI-

. mARY IS REQUIRED SET A NOT = 
ZERO. START 

Set tape handler 
arameter to read 
irst block of 

library tape 
(servo 2) 

Tape hand ler 

Set accumulator 
equal zero 



Dimension No. 2 Translator Page 2 of 3 

Is the number of 
words in catalog 

equal to zero? 

Tape hand ler 
(read) catalog longer ....----3~ Add-c-atalog t~)-

Is remaining A ~ 
than one block? Combination List 

Has there been ~ 
Dimension sentence 

in this problem? 

r:: 
Exit to 

Reduce catalog 
word count by 120 

Add -120-w:rds-orj-cD 
catalog to Combi- 6 
nation List 
'--------

continue 
present 

sentence 



Dimension No. 2 Translator Page 3 of 3 

Subroutine A Add Library Catalog to Combination List. 

ill the UZ. Add to 

Prepare to transfer 
only enough words 
to fill Combination 
List. 

Set so this alarm is 

not printed again 

UP 
Uniprint --

Set Uniprint parameters to 
Print: LIST OF VARIABLES, 
LIBRARY ROUTINES, FUNCTIONS 
AND PSEUDO OPERATIONS HAS BE­
COME TOO LONG. WORKING ON 
LIBRARY CATALOGUE. 

Set up transfer commands and 
advance Combination List word 
counter and address counter Transfer library 

catalog to 
Combination List 



Dimension No. 2 Translator. 

Regions 

RE CR5075 
RE CQ5l3l 
RE GV5l5l 
RE CW5l77 
RE CX5214 
RE CY5270 
RE CZ5272 
RE CU46l0l Numerical Constant 

RE UP421 
RE TE2663 
RE CB40101 
RE TH21 
RE WL3507 String-Out Subroutines Used 
RE CT7l4 
RE Ul3067 
RE T82637 
RE FH50624 
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IA 
o TP 
1 RJ 
2 TP 
3 TU 
4 RJ 
5 TP 
6 RJ 
7 SP 

10 EJ 
11 MJ 
12 SP 
13 EJ 
14 TP 
15 RJ 
16 TP 
17 RJ 
20 SP 
21 MS 
22 ZJ 
23 RJ 
24 TP 
25 EJ 
26 MJ 
27 TP 
30 EJ 
31 TP 
32 RJ 
33 MJ 

CA 

IA 
o SP 
1 ZJ 
2 TP 
3 TU 
4 RJ 
5 SP 
6 TJ 
7 TP 

10 RJ 
11 TP 
12 EJ 
13 MJ 
14 RS 
15 TP 
16 RJ 
17 MJ 

CA 

CR 
CW6 
TH2 
CZ 
CR27 
CV24 
CW7 
TH2 
CZ24 
CWIO 
o 
CZ25 
CWll 
CXl 
UP2 
CW5 
TH2 
CW 
o 
CQll 
TH2 
CZ 
CW12 
o 
CZl 
CW13 
CX 
UP2 
o 
CR34 

CQ 
CZ2 
CQ2 
A 
CR24 
TH2 
CWI 
CYI 
CYI 
CV24 
WL2 
CW14 
o 
CYI 
CWI 
CV24 
o 
CQ20 

TH3 } 
TH 
CY 
CV25 
CV 
TH3 } 
TH 

gR12 } 
CR14 

gR23 } 
UP3 } 
UP 
TH3 } 
TH 
o 
CR22 
CR5 
TH 

~R27 } 
CR31 

~Q } 
UP3 
UP 
CR16 

o 
CQll 
CYI 
CV25 
TH 

gQ14 } 
CY 

~V } 
CT 
CT13 
CWI 
CY 
CV 
CQ4 

Read fixed library catalog to Buffer CZ 

Length ~ tf~mp. 
Set un Transfer 
Add fixed library catalog to CB list 
Read standard library to Buffer GZ 

Check for 11 11 LIB 11 

Che ck for 11 TAP E 11 

MOUNT LIBRARY, etc. 

Rewind Uniservo 2. 

Set A = 0 

Library tapP. required? 
Read block of Library tape 
Check for LIB /1 11 /1 

Check for CAT /1 /1 /1 

LIBRARY CATALOG INCORRECT t etc. 

Third word of block ~ A. 
If no. of words = 0, exi t 

Set up transfer 
Read block of Library ta~ 

Is catalog longer than one block? 
No. words --+ temp. 
Transfer to CB list 
Has there been a Dimension sentence? 
If yes, jump to get next sentence 
If no, jump to con tinue pre sent sentence. 
Reduce count by 170 
Use 170 coun t 
Transfer to CB list 
Back for next block. 



IA 
o SP 
1 AT 
2 SA 
3 TJ 
4 TP 
5 QJ 
6 RJ 
7 TP 
10 RJ 
11 TP 
12 RJ 
13 TP 
14 SP 
15 ST 
16 TP 
17 QS 
20 SP 
21 QA 
22 TV 
23 RA 
24 RP 
25 TP 

CV 
CY 
CY 
TE2 
CW4 
TE3 
CV14 
UZ 
CX46 
UP2 
CX47 
UP2 
TB5 
CW3 
1£2 
CW2 
CY 
CB 
CY 
TE2 
1£2 
30000 
30000 

CA CV26 

IA 
o 0 
1 0 
2 0 
3 0 
4 0 
5 10 
6 50 
7 50 

10 01 
11 01 
12 46 
13 26 
14 27 

CA 

CW 
o 
o 
7777 
CU 
CUI 
2 
101 
102 
01463 
66245 
34250 
24660 
34473 
CW15 

17 
CY 

gVl6 } 
gV6 } 
UZl 1 
UP3 J} UP 
UP3 
UP 
lE3 

gy } 

gV24 } 

gB } 
CV25 
CY 
30000 } 
30000 

o 
170 
o 
CU 
CUI 
o 
CZ 
CZ 
42501 
23001 
10101 
10101 
05065 

Will CB List be too long? 

Has this alarm been printed before? 

NOr so add to error count 
and print alarm 

Set so this alarm is not printed again. 

Prepare to transfer partial block 

Set n of RP 

Advance CB word counter 

Set up transfer 
Advance CB list address counter 

Transfer Library Catalog to 
CB List. 

1st word of List following CB List 

Rewind Uniservo 2. 
Read one block of Uniservo 1. 
Read one block of Uniservo 2. 
11 11 LIB l1 
llT APE f::,. 
LIB 11 11 lJ. 
CAT 11 11 11 
DIM ENS 
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IA ex 
0 0 eX2 25 
1 0 eX27 17 
2 46 34255 42454 L I B R A R 
3 73 01262 46624 Y 11 e A T A 
4 46 51326 73001 L 0 G U E 11 
5 46 24253 04601 L A B E L 11 
6 34 50265 15454 I N e 0 R R 
7 30 26662 20101 E e T 11 /J. 
10 47 51675 06601 M 0 U N T 11 
11 67 50342 65127 U N I e 0 D 
12 30 01463 42554 E 11 L I B R 
13 24 54730 15150 A R Y 11 0 N 
14 01 65305 47051 11 S E R V 0 
15 01 05220 10134 11 2 8 8 I 
16 31 01505 10101 F t1- N 0 11 fl 
17 01 01463 42554 8 11 L I B R 
20 24 54730 13465 A R Y 11 I S 
21 01 54305 36734 11 R E Q u I 
22 54 30270 16530 R E D lJ. s E 
23 66 01240 15051 T fl A lJ. N 0 
24 66 01760 10322 T lJ. = lJ. 0 
25 01 01656 62454 lJ. 8 s T A R 
26 66 22010 10101 T /J. lJ. 8 lJ. 
27 47 51675 06601 M 0 U N T /J. 
30 67 50342 65127 U N I e 0 D 
31 30 01463 42554 E 8 L I B R 
32 24 54730 15150 A R Y lJ. 0 N 
33 01 65305 47051 lJ. S E R V 0 
34 01 05220 10134 lJ. 2 lJ. lJ. I 
35 31 01505 10146 F lJ. N 0 lJ. L 
36 34 25542 45473 I B R A R Y 
37 01 34650 15430 lJ. I S /J. R E 
40 53 67345 43027 Q U I R E D 
41 01 65306 60124 lJ. S E T lJ. A 
42 01 50516 60176 fl N 0 T /J. = 
43 01 03220 10101 lJ. 0 8 lJ. lJ. 
44 01 01656 62454 11 lJ. S T A R 
45 66 22010 10101 T 11 lJ. lJ. 8 
46 0 FH23 21 Refers to Print-out in String-out Subs. 
47 40 eX50 4 
50 50 01463 42554 N lJ. L I B R 
51 24 54730 12624 A R y lJ. e A 
52 66 24465 13267 T A L 0 G U 
53 30 22777 77777 E . 

eA eX54 
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Compute String-Out. 

The string-out that this routine produces contains the call words of 
the alpha-numeric symbols of compute sentences. They appear in the same 
sequence as the symbols appear in the input sentence. Only subscripted 
variables are represented by more than their call words; these also have a 
modulus plus a number of subscripts and their multipliers in the string-out. 
A subscripted variable therefore occupies 2, 3, or 4 rows in the string-out, 
depending on whether it has 1, 2-3, or 4 subscripts. Parentheses, commas, 
periods and the like are not saved, except for the final space-period, which 
appears in excess-three representation and indicates the end of the string­
out. 

The compute sentence allows the combination of several terms within one 
sentence, such as: COMPUl'E A(I) AND DOT (FtB (J), -20.4) AND W ~. The 
string-out places a zero line between the terms within the sentence and after 
the last one, just preceding the space-period. This zero line is important 
for the compute-generate routine; it gives the indicator to place the RJ 
with the ten-line. 

Variables that cannot be found in the Combination List or Dummy List 
are assigned call words by this routine and added to the Combination List. 
Only functions and subscripted variables are assumed to be in the lists, or 
an alarm occurs. 

The Compute String-out routine checks for the type faults, wrongly 
chosen symbOls, Incorrect format of operands in functions or pseudo operations, 
and for tne wrong number of subscripts of subscripted variables. Furthermore 
it checks for all sorts of errors induced by the combination of several 
symbols. The model for these error checks is given in the appendix to the 
flow chart. 

When the first symbol of the sentence following the word "compute" is 
not alpha-numeric, the routine prints an alarm and exits without further 
checking of the sentence. This is the only case where the routine skips 
the rest of the sentence. In all other cases the sentence is handled up to 
the very end (if the number of alarms does not exceed the limit) and only 
contents of parentheses may be skipped, where a preceding alarm made the check­
ing of the symbols inside the parentheses meaningless. 
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In cases where single-valued variables are used in place of subscripts, 
or vice versa, the routine gives an alarm but assumes that this format mistake 
was just incorrect writing and therefore adds the correct bit to the function 
or subscripted variable format-set-up in order to go on checking those 
expressions. 

The routine handles negative floating point numbers inside functions 
and inside pseudo operations. In all other cases negative signs are rejected. 

These are the 23 alarm print-outs and three warnings: 

1) Symbol [ ] illegal in compute sentence. 
2) Adj acent symbols [ ] [ ] meaningless in compute sentence. 
3) Pseudo operation [] has too many elements. 
4) Parentheses not properly paired. 
5) Variable [ J has incorrect number of subscripts. 
6) Arguments of function [ ] do not agree with previous usage. 
7) [ J cannot be computed here, since the sentence is in the range of a 

vary sentence. 
8) Constant ~ j is followed by open parenthesis. 
9) Constant E 3 appears as variable to be computed. 

10) Arguments of function [ J do not appear. 
11) Arguments of function [ J are superfluous. 
12) Alpha-numeric symbol [ ] has digit as first character. 
13) Symbo 1 [ ] i ncorrec t ly us ed. 
14) Variable [ J is not defined by an equation. 
15) Single valued variable [ ] is fOllowed by an open parenthesis. 
16) Subscripts of variable [ ] do not appear. 
17) Arguments of dummy function [ ] do not appear. 
18) Format of pseudo operation [J does not agree with previous usage. 
19) Subscript [ ] of variable [ ] is not properly written. 
20) Argument [ ] of function [ ] appears as subscript. 
21) Function or subscripted variable [ ] has not been previously mentioned. 
22) Subscript [ ] of variable [ ] exceeds allowed number of subscripts. 
23) First symbol is wrong. Sentence not further checked. 

Warnings: 

1) Comma assumed between E 3 and preceding symbol. 
2) "and" assumed between E 3 and preceding symbol. 
3) "and" inside parentheses replaced by comma. 
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Fill in what can 
be picked out 

Alarm 23, first 
symbol wrong, no 
more checking 

COMPUTE ~ tTl ng-ou t 

JA203 
I s next :;ymbo 1 
( ? (512) 

JA453 
Yes 

Alarm 8 N(,. instead 
of fct. subseT. var. 
aT pseudo op. symbol 

Yes 

JA561 

Warning alarm 3 
AND replaced by 
comma 

r------l--_______ ~~~.o ~;~::. a decimal 
point? 

Yes 

Yes 
JA211 
Are we insi<~ 
funct. as WE~ 

No 

JA230 

Is counter <Of 
subscr. > 41 

JA224 JA223 

Go thru POsSi:]-1ble Place CW in string-
fct. Jump out out L-___ . ____ ~ 

No 



E 

Jlinul -

Other 

eo-a . 

Setllicolon ; 

.JA56 

level 
I 

L_C_I_o_sl_·n-.:.g_pa~r_. _) __ ~ Decrease level 
~ter by 1 

COMPUTE String-out (Cont.) 

JA433 

JAn No 

Were we inside sub­
script. variable? P'---1I--I 

JA45 
P lace zero string-out 
word with check before 
for zero str. already 

Yes 

No 

RJ to alarm 4 and No 
clearing Leve I ~te~...L...------...L----------l 

F 



COMPIJfE String-out (Cont.) 

JA357 

r;; TS4 = 407 
t----------------.(·~5eudo op.) 

Yes 

JA:365 

;C;;t CW from 
~ny List 

.---____ --oofNot In 
List 

jG;t CW from 
~Ib. List. 

RJ to make up CW J 
after check and put 
in Comb. List 

JA3b7 ! Not in Li st 

/ Get CW from \> 
l----L-~ Comb. List. 



JA136 

in extra 
leve 1 meter 

Was last string. 
word zero? 

JA 137 

Put XS3 6. 

~o 

COMPUTE Stringout (Cont.) 

Adv. extra level 
~----~ meter r---~----~ 

Is extra level 
meter>l1 

JAl26 

Reduce extra level 
meter by I 

JAl30 

RS EW3 fina I 

- EW 3 beginning 

JAl32 

TV A WLO place 
no. of words in 
stringout 

JAl33 



Outside 
pa rent. 

Inside 
func t. 

COMPU1E STRINGOUT (Con':.) 

Inside 
parent. 

1 
Inside 

subscr., va r. 
Inside 

pseudo op. 

cb 

Ou tside 
parent. 

5 

Inside 
funct. 

Inside 
subscr. va r. 

I~ 

Inside 
pa rent. 

1 
l 
Inside 

pseudo op. 

,cb 
~------------------------~vr------------------------_J ~-------------------------v-----------------------~ 

Alann 20 

Check for combination list 

Assign CW fxd. pt. 
var. and add to 
Comb. List 

Is first charact. 
I,J,K,L or M? 

Check for dummy list, then comb. list 

A 1arm 21 

A re we inside 
argum. of sub.var? vesJ'---_J ~nn19 

Assign CW fltp. var. J 
and add to Comb. List 



2 

Not in Comb. List 

77 is next symbol 

66 -

t----t-- 65 

M 

4 

Other" 

Not, in comb. list 

77 is next symbol 

(67) -

~-t--- 65 

64 

Other" 

""'~Not in Comb. List 
~ (67) is nex. symbol 

3 64 _.. " 

Other" 

Not in Comb. List 

77 is next symbol 

(67) " 

4 66 

65 

M 

Other" 

COMPOTE STRINGOUT (Cont.) 

Assume pseudo operat., make up format and put in comb. list 
? ~Yes depending on v of TA5, save 4,3 or 2 addr. and XS3 code and set "inside sub. var" to 1 and set JD22 V 

No alarm 16 
( ? ..... Yes save CW and XS3 code and ~ of elements in fct., set "ins. funct .... to 1, set 3 in counted ~ of elem. and v of JB253=O 

~No alarm 17-1/2 
( ? <:Yes alarm 15 

No save CW 
? <Yes a lam 15 

No save CW 
? ~Yes save CW and set "ins. pseudo" = 1, save XS3 code, store CW in JD31 

No save OW and XS3 code, check last 2 digits of OW for 0 (when not, alarm 18), store CW in JD31 
? <:Yes alarm 13, go to EXTRA 

No 13, go to get next symbol 

Generate OW after checks and put it in comb. list 
?AYes depending on v of TA5 save 4,3 or 2 addr., save XS3 code and set "ins. subscr. var" = 1 
~No alam 16 
AYes alarm 15 

?"":II.No are we ins. subscr. var. as well? ~Yes: adv. counter for subscr. Is it >l? «'Yes: alarm 22 
alarm 15 No: save CW No: save CW 

?~Yes 
No save CW 

?.::Yes alarm 15 
No are we ins. subscr. var. as well? <;t Yes: adv. counter for subscr. Is it > l?~Yes: alarm 22 

alarm 20 No: save CW 
alarm 13, go to EXTRA 

No: 

13," "get next symbol 

Generate CW after checks and put it in comb. list 
?~Yes ala rm 15 

No adv. counter for subser. Is it > 41 ~ Yes: alarm 22 

( 1<lYes alarm 15 
No: save CW 

No adv. counter for subscr. Is it > 4? <! Yes: alarm 22 
No: save CW 

( ?~Yes alarm 13. go to EXTRA 
No 13, " get next symbo 1 

Generate OW after checks and put it in comb. list 
?~Yes depending on v of TA5 save 4,3, or 2 addr. and XS3 code and set "ins. subscr. var.- = 

No alarm 16 
AYes alarm 15 
?~No are we ins. subscr •• var. as 

AYes alarm 11 (within pseudo op. 
?~No save CW 
?AYeS Alarm 15 
~No save CW 

well?~Yes: adv. ct. for subscr. Is it>4?<Yes: alarm 22 
No' save CW No: save CW 

argo of fei. should not b~ given), save CW and go to EXTRA 

?AYes alarm 15 Y alarm 22 
. ~No are we inside subser. var. as well? ~Yes: adv. ct. for subser. Is it > 4?..zN~~: save CW 
?<Yes alarm 13, go to EXTRA No: save CW 

No 13,"" get next symbol 

I 

VII 

V 

III 

III 

IV 

IV 

V 

VI 

VI 



~ 
CD 
0) 

6 

COMPUTE STRINGOUT (Cont.) 

Not in Du~ny or Comb. List alarm since funct. symb. expected 

7-7 is next symbol (1 ~Yes dependi ng on v of TA5 save 4,3, c r 2 addr. and XS 3 code t set ~tins. sub:' to 1 and set J022 
No alarm 16 

66 

65 .. 
64 " 

" " 61 

other" " 

" (1 ~Yes save cw and XS3 code, set "ins. fct~ = 1, set JD22, set v of JB253=0, save ~ of e1em. in fct. 
No alarm 17-1/2 

? ~Yes alarm 15 
"4No save CW 

? ~Yes alarm 15 
No save CW 

..;rYes save CW and xS3 code. set "ins. fct." = I, set v of JB253 = 0, save # of e1em. in fct. 
1 "4No alarm 17 
? ..;rYes alarm 13 go to EXTRA 

"4 No 13," " get next symbo 1 

Not in dummy or comb. 

77 is next symbol { ? 

list generate cw after checks and put it in comb. list 
~Yes depending on v of TA5, save 4, ~, or 2 addr. and XS3 code and set "ins. subscr •• = 
"4 No alarm 16 

76X .. ~. 

(67) .. 

65 " 

64 " 

63 .. 
Other" " 

Not in dummy 
(67) is next 

64 II 

63 .. 
Other" 

( ? ~Yes save CW and XS3 code and set "irs. subscr. var." = 1 
No alarm 16 

alarm 15 1 <Yes 
No are we inside subscr. var. as well? <: Yes: adv. ct. for subscr. 

No: save CW 
<Yes alarm 15 

No save CW ? 

~Yes alarm 15 
No are we inside 

~Yes alarm 15 
No are we inside 

~Yes alarm 13 go 
No .. 13, " 

., ? 

? 

" 1 

subscr. var. as wel11 < Yes: 
No: 

subscr. var. as we] 11 < Yes: 
to EXTRA No: 
" get next symbo 1 

or comb. list generate CW after 
symbol (1 <Yes alarm 15 

checks and put it in comb. 

No adv. counter for 

.. .AYes Alarm 15 
(1 ~No Adv. counter for 

..;rYes Alarm 15 
(? "4No adv. counter for 

Yes alarm 13 go to 
.. (? <No "13,"" 

subscr. Is it :> 41 ~ Yes: 
No: 

subscr. Is it :> 41 ~ Yes: 
No: 

subscr. Is it > 41 ~ Yes: 
EXTRA No: 
get next symbol 

adv. ct. for subscr. 
alarm 20 
adv. ct. for subscr. 
save CW 

Ii st 

alarm 22 
save CW 
Alarm 22 
save CW 
alarm 22 
save CW 

Is it >l?~Yes: alarm 22 
No: save CW 

Is it > l1~Yes: alarm 22 
No: save GW 

Is it> 11 ~Yes: alarm 22 
No: save CW 

~ r--}Not in list 
~ or in list } alarm 13 

v 

I 

I 

II 

III 

III 

III 

IV 

IV 

IV 



RE 
RE 
RE 
RE 
RE 
RE 
RE 
RE 
RE 
RE 
RE 
RE 
RE 
RE 
RE 
RE 
RE 
RE 
RE 
RE 
RE 
HE 
RE 
RE 
RE 
RE 
RE 
RE 
HE 
RE 
RE 
RE 
RE 

1J4400 
JA4410 
JB5234 
JC5770 
J16114 
JJ6126 
JK6145 
JL6157 
JM6167 
J06202 
JP6221 
JQ6243 
JR6257 
J56276 
JT6310 
JU6322 
JV6340 
JW6350 
JX6363 
JY6401 
JZ6413 
1A6426 
1B6446 
1C6466 
1D6506 
1E6527 
IH6551 
IF6565 
IG6603 
lK6617 
116631 
TJ6643 
JD6673 

Compute String-Out 
Regions 

String-Out Subroutine regions are also needed to assemble this tape 

lA 1J 
0 MJ 0 CT Exi t 
1 RP 10035 1J3 } Clear temporaries 2 TP JC20 JD 
3 TP JCl EW3 Set EW3 
4 RJ SY SYl Get fjrst symbol 
5 EJ JC2 JA567 Is it AND? When yes, go to alarm 23. 
6 MJ 0 JA No, go to JA 

CA 1J7 
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Not Alpha­
numeric 

Go to END 

Neg. Sign 

Comma , 
Semicolon 

Opening 
Parent. 

Closing 
Parent. 

IA 
o TP 
1 EJ 
2 EJ 
3 MJ 
4 RJ 
5 EJ 
6 TP 
7 EJ 

10 EJ 
11 TP 
12 TP 
13 EJ 
14 EJ 
15 EJ 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 
30 
31 
32 
33 
34 
35 
36 
37 
40 
41 
42 
43 
44 
45 

46 
47 
50 
51 
52 
53 
54 
55 
56 
57 
60 
61 

EJ 
RP 
EJ 
TV 
MJ 
TP 
EJ 
TP 
TJ 
TJ 
TJ 
MJ 
TJ 
MJ 
TV 
MJ 
TP 
EJ 
EJ 
EJ 
EJ 
TP 
TJ 
RJ 

MJ 
RA 
TP 
EJ 
EJ 
EJ 
EJ 
MJ 
R5 
5J 
TP 
MJ 

JA 
JC14 
SY7 
SYll 
o 
SY 
JC30 
JC14 
5Z7 
5211 
JC20 
522 
JC34 
JC35 
JC13 
JC27 
20002 
JCI04 
JC61 
o 
JC14 
SZ12 
JC20 
JD17 
JD16 
JD15 
o 
5Y6 
u 
JC5 
o 
5Y2 
JC13 
JC27 
JC34 
JC35 
JC20 
JDl 
JB400 

o 
JDl 
5Y2 
JCl3 
JC27 
JC34 
JC35 
o 
JDl 
JA60 
JC20 
o 

A "40 0 0" ~A 
JA4 } I s fir st symbol alpha-n umeric? 
JA4 
JA567 
SYI 
JA21 
A 

~!~~} 
JD 
A 
JA36 
JA36 
JA47 
JA56 
JA4l3 } 
JA23 
JAl60 
JA6 

~612} 
~A32 } 
JA6l2 
JA34 
JA612 
JA34 
JA612 
JA246 
JAl57 

~A417 } 
JA425 
JA425 
JA425 

~A157 } 
JB371 

JAl57 
JC2l 

~A417 } 
JA425 
JA425 
JA425 
JA40l 
JC21 
JA62 
JDl 
JA427 

No: go to alarm 23 
Get next symbol 
Is next symbol 8 .? 
Put "40 0 0t1~ A 
Is symbol at hand alpha-numeric? 

Cle ar word index 
Put X53 code of word at hand ~ A 

, 
( 
'\ 
J 

- (upper and lower case) 

Set exit for GO TO END 
Go to check symbol at hand 
Has next symbol a letter? 

Are We inside pseudo op? 

Are We inside subscr. var.? 
Are we inside funct.? 
None of them: go to alarm 1 
Has next symbol decimal point? 
Go to alarm 1 
Set for handle ne g. no. 
Go to get next symbol 
Is next symbol (? 

Is next symbol )? 
Is next symbol ;? 
Is next symbol,? 
Is level meter # O? 

Place zero string-out word and clear 
counters 
Go to ge t next string -out word 
Adv. Level ~ter 
Is next symbol (? 

Is next symbol )? 
Is next symbol ;? 
Is next symbol,? 
Go to further checks 
Reduce Level Meter 
Is Level ~ter ~ O? 
No Level Meter neg; clear Level Meter 
Go to alarm 4 
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62 TP 
63 EJ 
64 TP 
65 RS 

66 ZJ 
67 TP 
70 TP 
71 MJ 
72 TP 

73 TP 
74 EJ 
75 MJ 
76 EJ 
77 RS 

100 ZJ 
Pseudo 101 EJ 

Operation 
102 TP 
103 qr 
104 EJ 
lOS RJ 

106 MJ 
107 RJ 

110 TP 
III EJ 
112 MJ 
113 RS 

114 SJ 
115 TJ 

116 MJ 
117 0 
120 RJ 
121 TP 
122 MJ 

Be forA 123 RA 
GO TO END 

GO TO END 124 RJ 
125 RJ 

126 TP 
127 TJ 
130 RS 
131 AT 
132 TV 
133 RJ 
134 MJ 

JC20 
JD16 
JC20 
JD22 

JA67 
JC20 
JC20 
o 
JC20 

SY2 
JC13 
o 
JD15 
JD32 
JA120 
JD24 

JC67 
JD31 
JD21 
JB414 

o 
JB414 

JC20 
JDl 
o 
JD21 

JAI07 
JD17 

o 
o 
JB424 
JC20 
o 
JDl 

JB461 
EW 

JC20 
JDl 
EW3 
JC21 
A 
WI' 
o 

A } Are We not inside subscr. var.? 
JA76 
JD16 We are inside; clear index "inside subscr~' 
JD20 Subtract counted no. of subscr. from 

given no. in storage. 
JA72 Is no. of subscripts correct? 
JD20 } No, clear counter of subscr. and stored 
JD22 no. of subscript. 
JA433 Go to alarm 5 
JD20 Yes, no. of subscr. O.K.: clear countAr 

of subscripts 
A } Is next symbol (? 
JA417 Go to alarm 2 
JA43 
JAl15 Are we not insidA funct.? 
JD33 } Is set-up format of funct. = givAn format? 
JA121 
JAl13 Come from JAl15. Was pseudo opere not in 

Combination List? 2 } Mask out last 2 digits 

JBSOS Is no. of operands in pseudo OPe correct? 
JB411 Clear Level Meter and countAr of elements 

and inside pseudo 
JA440 Go to alarm 6-1/2 
JB412 Cle ar index inside pseudo and counter of 

e lemen ts. 
A } Is Level Meter = O? 
JA72 
JA576 
JC31 

JA445 
JAI01 

JA576 
o 
JA564 
JD15 
JA72 
JC21 

Go to alarm (4), emergAncy Axit 
Come from JAI0l J check for no. of e lA­

ments ~ 2010 

Come from JA761Are we really in pseudo 
0p.? When not, some­
thing wrong, emergency 
exit Free 

Alarm 5-1/2 
Clear countAr "inside funct. tt 

JB4S3} Put XS3 code of ~ • in string-out after 
EWl checking whether zero word was already 

placed 
Is Level Meter = O? ~A45l} 

~62 } Set no. of words in string-out in v of WLO 

WTl Bring string-out to tape 
IJ Jump to EXIT 



Before 
EXTRA 

EXTRA 

135 RJ 

136 TP 
137 RJ 
140 TP 
141 EJ 
142 EJ 
143 TP 
144 EJ 
145 MJ 
146 RA 
147 MJ 
150 TP 
151 TJ 
152 TP 
153 EJ 
154 MJ 
155 RS 
156 MJ 
157 MJ 
160 MJ 
161 RJ 
162 MJ 
163 RJ 
164 MJ 

165 TP 
166 EJ 
167 TP 
170 EJ 
171 EJ 

172 
173 
174 
175 
176 
177 
200 
201 
202 
203 
204 
205 
206 
207 
210 
211 
212 
213 

Fixed Point 214 
No. 

MJ 
TP 
TP 
EJ 
MJ 
TP 
TP 
EJ 
TP 
EJ 
TP 
EJ 
EJ 
RA 
TP 
EJ 
TP 
TJ 
RJ 

215 RJ 

JB410 

JC20 
SY 
SZ2 
.JC13 
JC27 
SY2 
JC30 
o 
JD30 
o 
JC21 
JD30 
JC30 
SY2 
o 
JD30 
o 
o 
o 
JB410 
o 
JB410 
o 

SZ2 
JC2 
JC~U 

JD 
JDl 

o 
JC20 
JC20 
JDl 
o 
JC21 
JC14 
SZ12 
SY2 
JC13 
JC20 
JDl 
JD16 
JD20 
JC20 
JD15 
JC21 
JD20 
JB405 

RD 

JB406 Restore SY and SZ 

JD30 
SYI 
A 
.JA146 
JA150 
A 
JA123 
JA137 
JC21 
JA143 

Put 0 in extra Level Meter 
Ge t next symbol 

} Is symbol at hand (? 

} 

~A155 } 

~A124 } 
JA157 
JC21 
JA143 
JAl60 
JA4 
JB406 
JAl60 
JB406 
JA157 

Is symbol at hand )? 
Is n~xt symbol ~ .? 

Adv. extra Level Meter 
Go to check next symbol ~.? 
Is extra Level ~ter > l? 

Is next symbol ~.? 

Restore and go to get next symbol 
Reduce extra Level Meter 
Jump to check next symbol 8 .? 
Before "go to g~t next symbol" 
Go to get next symbol 
Restore SY and SZ 
Go directly to get next symbol 
Re s tor e SY an d SZ 

A 
JA173 
A 
JA177 
JA553 

Go to "before go to get next symbol" 
(used as const. for JB515) 

} Is symbol at hand AND? 

JA546 
JD 

} 

~A36 } 
JA561 
JD 

~A26l } 

~A453 } 

~A46l } 
JA232 
JC21 

~A227 } 

~A257 } 
JB401 

RDI 

Is word index = O? 

Is Level Meter = O? 
2 
Go to warning alarm 1 
Clear word index 
Is Leve 1 l'kter = O? 

Go to warning alarm 3 
Put 1 in word index 

Yes; warning alarm 

Has symbol at hand a letter? 

Is next symbol (? 

Is level = O? 

Are we not inside subscr. var.? 
Adv. counter for subscripts by 1 
Are we not inside function? 

Is counter of subscripts > I? 

Save SY2-14 in JD2-14 and put SZ2-14 
~ SY2-14 
Check fixed pt. con st. format 
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216 
217 
220 
221 
222 
223 
224 
225 
226 
227 
230 
231 
232 
233 
234 
235 
236 
237 
240 
241 
242 
243 
244 
245 
246 
247 
250 
251 
252 

Exit When 253 
Case ® in 254 
Dummy List 255 

256 
257 

260 

261 
262 
263 
264 
265 

266 
267 
270 
271 
272 
273 
274 

Not in List 275 
In list 276 

277 

TP 
RJ 
TP 
RJ 
TP 
RJ 
MJ 
RA 
MJ 
TP 
TJ 
MJ 
EJ 
TP 
EJ 
TP 
TJ 
MJ 
TV 
RJ 
RJ 
TP 
TP 
RJ 
RJ 
TP 
MJ 
TN 
MJ 
RJ 
QT 
EJ 
MJ 
RJ 

MJ 

EJ 
MJ 
RJ 
TP 
MJ 

EJ 
TV 
TV 
RJ 
TV 
MJ 
RJ 
MJ 
TP 
QT 

SZ2 
RS2 
RS3 
GW 
Q 
EW 
o 
JD21 
o 
JC24 
JD20 
a 
JD17 
JC21 
JDl 
JC20 
SZ6 
o 
JCIOI 
JB405 
RB 
SY2 
SY3 
GG2 
JA246 
GG3 
o 
GG3 
o 
JB525 
JC12 
JC43 
o 
JA436 

o 

SZ7 
o 
JB405 
JC20 
o 

TS4 
JC64 
JC73 
JB5 
JC63 
o 
TA 
o 
JC44 
TA4 

RS4 
RS 
A 
GWl 
EW2 
EWl 
JB222 
JC2l 
JA235 

} 

I 
~A257 } 
JA2l4 
JA240 

1A225 } 

~A241 } 
JA214 
JB222 
JB401 
RBI 

GG4 } GG5 
GG 
JA247 

1A221 } 

~A221 } 

1:'523 } 

JA317 
JA502 
JA433 

JAl60 

JA263 
JA476 
JB401 

~433 } 

JA274 
JB4 
JB2 
JB 
JB4 
JB325 
TAl 
JA302 

~ } 

Convert to octal (fixed point) 

Get CW for const. from Const. List 

Bring CW to string-out 

Jump to possible funct. jump out 
Adv. counter of e lemen ts in pse udo 

Is countpr of subscr ipt s > 4? 

Are we not inside pseudo? 
Is Level ~ter = I? 

Has no. a decimal point? 

Set jump for exit out of function 
Store SY, SZ 
Check format floating point constant 

Couvert to floating point octal 

Inserted for eventual TN GG3 GG3 (?) 
Go to assign CW and store it 

Case of neg. floating point no. 

Mask out CW code of CW found in Dummy 
List 
Is it 61? Case @in Dummy List 
No, go to alarm 13 
Case fixed pt. const. no. of subscr. ~1, 
alarm 5 in RJ 
(JA160 OK since coming from JA230, there 
was SY2-14 not yet changed) 
Is first char. a letter? 

Store SY -+ JD and SZ -+ SY. 
Is Level Meter # O? 
Jump to subroutine to check whether VARY 
OK 
Are we not in subprogram? (TS4 = O?) 
Set jump to alarm 21 in JB4 (JA312) 
Set exit in case it is in Dummy List 
Get CW from Dummy List or Comb. List 
Restore address JB4 
Case ® in Comb. List 
Get file from Comb. List 
Pseudo opere not in list; go to put it m 
Mask out first digi t of CW---+ A 
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300 
301 
302 
303 
304 

305 
306 
307 
310 
311 
312 
313 

Case CW 314 
4 315 
P"S;udo Op:-316 

Case CW 317 
61 ___ 320 

321 
322 
323 
324 
325 
326 
327 
330 
331 
332 
333 
334 
335 

336 
337 

340 
341 
342 
343 
344 
345 
346 

347 
350 
351 
352 
353 
354 
355 
356 
357 

EJ 
MJ 
TP 
EJ 
TP 

TP 
TP 
AT 
RJ 
MJ 
TV 
MJ 
TP 
EJ 
MJ 

TP 
EJ 
MJ 
TP 
RJ 
TV 
TP 
TP 
TP 
MJ 
EJ 
TP 
EJ 
EJ 
RJ 

MJ 
EJ 

MJ 
RJ 
MJ 
EJ 
EJ 
EJ 
TV 

RJ 
MJ 
RJ 
MJ 
TV 
TP 
EJ 
TV 
RJ 

JC45 
o 
JC13 
JD2 
SZ2 

JClll 
VB 
JC36 
TE 
o 
JC63 
o 
JC13 
JD2 
o 

JC13 
JJJ2 
o 
JC23 
JBl53 
JC20 
JC2l 
TS2 
TS3 
o 
J017 
JC2l 
JDl 
JD16 
JB5 

o 
JD16 

o 
JB5 
o 
JD15 
JD16 
TS4 
JC65 

JB5 
o 
JB5 
o 
JC101 
JC20 
TS4 
JC74 
JB5 

JA3l4 
JB303 

~45 } 
TFI 

TF 
A 
TF2 
TEl 
JA274 
JB4 
JA542 
A 
JB470 
JB262 

A 
JA322 
JA524 
JID2 
JB145 
JB253 
JD15 
JD26 

} 

EW2 } 
JB221 
JA343 

"' 
~526} 
JA341 
JB3 

JB317 
JA6l0 

JA363 
JB3 
JB360 
JA337 
JA353 
JA351 
JB2 

JB 
JB352 
JB3 
JA350 
JB222 
A 
JA361 
JB2 
JB 

Is CW 4 ---- type (pse udo)? 
Case CD in list 
Is next symbol (? 
Go to put pseudo oPe in Comb. List 
Shortcut: Pseudo OPe without following 
n::l"'Ant_ r -- '--" .... -. 

Place CW 

Bring list in Comb. List 
Go again to get list from Comb. List 
Restore addr. JB4 
Jump to alarm 21 
Case pseudo in list} is next symbol (? 

Jump to handlA pse udo wi thout follow ing 
parent. 
Case CW 61 in Dummy List} is next 

symbol (? 
No, go to alarm 17 
Set counter of elements in funct. to 3 
Savp, format of given funct. 
Clear shift count 
Set index "inside funct." to 1 
SaVA XS3 code 
Place CW in string-out and go to get 
next 
Are we not inside pseudo op? 
Is Level Meter = l? (only inside 
pseudo?) 
Are we inside subscr. variable? 
Get file from Comb. List or put it in 
when needed 
Case @in list 
Are we not insidA subscr. var.? 
--+ alarm 
Go on to check for TS4 
Get f~ from Comb. List 
Case ~6 in list 
Are w ot inside funct.? 
Are we not inside subscr. var.? 
Is TS4 = O? 
Set exit for case it is in Dummy List 

~ file from dummy or Comb. List 
Case ~ in list (= 264 case) 
Get C~rom Comb. List 

Set jump-out for funct. (to JB240) 
Put zero~A 
Is TS4 = O? 
Set exit in case it is in Dummy List 
Get CW from Dummy List or Comb. List 
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360 MJ 0 JB333 Case ® in Comb. List 
361 RJ JB5 JB3 Get CW from Comb. List 
362 MJ 0 JB3ll Case @ list 
363 EJ T54 JA367 Is T54 = 0 ? 
364 TV JC66 JB2 Set IlXit to ~ when in Dummy List 
365 RJ JB5 JB Get CW from y List or Comb. List 
366 MJ 0 JB355 Casp. ~ in list 
367 RJ JB5 JB3 Get C rom Comb. List 
370 MJ 0 JB355 Case e in list 

Exit when 371 TP T53 Q } Mask CW cod~ -case ® in Dummy List 
case ® in 372 (]I JC12 A 
Dummy List 373 EJ JC42 JA376 Is it 76 --- ? 

374 EJ Jell JA407 Is it 63 --- ? 
375 MJ 0 JA502 Go to alarm 13 
376 TP JC13 A } Is next symbol ( ? 
377 EJ JD2 JB162 
400 MJ 0 JA520 Jump to alarm 16 
401 TP JC20 A Come from JA55 , zero >A 
402 TJ JD15 JA157 } When open parenthesis found: 
403 TJ JD16 JA157 Am I really inside so~thing? 
404 TJ JD17 JA157 
405 MJ 0 JA576 No, jump to alarm 4 
406 0 0 0 Fre~ 

407 TP JC13 A } Is next symbol ( ? 
410 EJ JD2 JA5l4 
411 TP T53 TA4 Put CW from dummy result to Comb. result 
412 MJ 0 JB531 

Alarm 413 TP 5Z2 JI4 

) Alarm 1 
Entries 414 TU JI JB420 

415 RJ JB424 JB4l5 
416 MJ 0 JAl60 
417 TP SZ2 JJ5 
420 TP SY2 JJ7 
421 TU JJ JB420 Alarm 2 422 RJ JB424 JB4l5 
423 RJ JA423 JA424 
424 MJ 0 JA157 
425 RJ JA423 JA4l7 } Alarm 2.5 or 3 426 MJ 0 JA43 
427 TU JL JB420 

) 430 RJ JB424 JB4l5 
Alarm 4 431 RJ JA43 1 JA432 

432 MJ 0 JA43 
433 TP JD27 JM4 

) 
434 TU JM JB420 
435 RJ JB424 JB4l5 Alarm 5 
436 RJ JA436 JA437 
437 MJ 0 JA43 
440 TP JD25 IA7 

) 
441 TU IA JB420 
442 RJ JB424 JB4l5 Alarm 6-1/2 or 18.5 
443 RJ JA443 JA444 
444 MJ 0 JAI07 
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445 TP TJ1 JK5 

I 446 TU JK JB420 Alarm 6-3/4 
447 RJ JB424 JB415 
450 MJ 0 JA107 
451 RJ JA431 JA427 J Alarm 4.5 or 7 
452 MJ 0 JA134 
453 TP SZ2 JQ4 
454 TP SZ3 JQ5 
455 TU JQ JB420 Alarm 8 
456 RJ JB424 JB415 
457 TV JC102 JA246 
460 MJ 0 JA136 
4p1 TP SZ2 JR4 

1 
462 TP SZ3 JR5 
463 TU JR JB420 Alarm 9 
464 RJ JB424 JB415 
465 TV JCI02 JA246 

J 466 MJ 0 JA157 
467 RJ JA436 JA433 } 470 TV JC102 JA246 Alarm 5.5 or 10 
471 MJ 0 JA157 
472 TP SZ2 Jr6 

I 473 TU Jr JB420 Alarm 11 
474 RJ JB424 JB415 
475 MJ 0 30000 
476 TP SZ2 JU6 

1 
477 TU JU JB420 Alarm 12 
500 RJ JB424 JB415 
501 MJ 0 JB150 
502 TP SZ2 JV4 

) 503 TU JV JB420 
504 RJ JB424 .18415 Alarm 13 
505 RJ JA505 JA506 
506 MJ 0 JB445 
507 TP SZ2 JW4 

I 510 TU JW JB420 
511 RJ .18424 JB415 Alarm 14 
512 RJ JA512 JA513 
513 MJ 0 .18445 
514 TP SZ2 JX6 

) 515 TU JX .18420 Alarm 15 
516 RJ .18424 JB415 
517 MJ 0 JA135 
520 TP SZ2 JY6 

I 521 TU JY JB420 Alarm 16 
522 RJ JB424 .18415 
523 MJ 0 JA163 
524 TP SZ2 Jl7 

I 525 TU Jl .18420 Alarm 17 
526 RJ JB424 JB415 
527 MJ 0 JA163 
530 TP SZ2 IA7 } Alarm 18 
531 MJ 0 JA441 
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532 TP SZ2 IB4 

) 533 TP JD27 IBlO Alarm 19 
534 TU IB JB420 
535 MJ 0 JB415 Alarm 19-1/2 Set RJ exit in JB424 
536 TP SZ2 IC4 

I 537 TP JD26 IClO Alarm 20 
540 TU IC JB420 
541 MJ 0 JB415 Alarm 20-1/2 Set RJ exit in JB422 
542 TP SZ2 IDlO 

I 543 TU ID JB420 Alarm 21 
544 RJ JB424 JB415 
545 MJ 0 JB445 
546 TP SZ2 IF6 

1 
547 TP SZ3 IF7 
550 TU IF JB420 Warning alarm 1 
551 RJ JB424 JB425 
552 MJ 0 JA177 
553 TP SZ2 IG6 
554 TP SZ3 IG7 
555 TU IG JB420 Warning alarm 2 
556 RJ JB424 JB425 
557 RJ JB400 JB371 
560 MJ 0 JA177 
561 TU IK JB420 } 562 RJ JB424 JB425 Warning alarm 3 
563 MJ 0 JA36 
564 TP JD26 J06 } 565 TU JO JB420 Alarm 5-1/2 
566 MJ 0 JB415 
567 TU IH JB420 } 570 RJ JB424 JB415 Alarm 23 
571 MJ 0 JA134 
572 TP SZ2 JP2 

) 573 TU JP JB420 Alarm 7 or 12-1/2 
574 RJ JB424 JB415 
575 MJ 0 JB443 
576 RJ JA431 JA60 1 Alarm 6 or 4.55 
577 MJ 0 JA72 
600 TP SZ2 JS6 

) 601 TU JS JB420 Alarm 10 or 17-1/2 
602 RJ JB424 JB415 
603 MJ 0 JA163 
604 TP SZ2 IE4 

I 605 TP JD27 IE10 Alarm 22 
606 TU IE JB420 
607 MJ 0 JB415 
610 RJ JA431 JA60 J Alarm 4-1/10 
611 MJ 0 JA135 
612 TP JC1 JI4 

1 
613 TP JC123 Q 
614 SP SY2 102 Alarm entre 1 for neg. sign 
615 QS A JI4 
616 MJ 0 JA4l4 
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617 TV 
620 TP 
621 TO 
622 RJ 
623 MJ 

CA 

JB231 
SZ2 
JI' 
JB424 
o 
JA624 

JB223 ) JI'6 
JB420 
JB415 
JA135 
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IA JB 
o RJ TS 
1 MJ 0 

2 MJ 0 
3 RJ TA 
4 MJ 0 
5 MJ 0 
6 TP JC15 

7 TP JC13 
10 EJ JD2 
11 qr SZ2 
12 TP A 
13 RP 20005 
14 EJ JCl16 
15 TP JC20 
16 EJ JD16 
17 RJ JB424 

20 RA JD20 

21 MJ 0 

22 TU JC6 
23 MJ 0 
24 TP JC20 
25 EJ JD16 
26 MJ 0 

27 MJ 0 
30 EJ JD15 

31 RJ JB422 
32 TP JC26 
33 MJ 0 

34 TU JC5 
35 TP JClll 
36 TP SZ2 
37 TP JC20 
40 RJ RH 
41 RJ TK 
42 AT 30000 
43 RJ TE 

44 MJ 0 
45 TP SZ2 

46 RA VB 
47 TP A 

TSI 
JB3 

30000 
TAl 
JB6 
30000 
Q 

~A542 } 

! } 
JB15 } 
JB24 

~22 } 
JA532 

JC21 

JA161 

JB42 
JB35 

~30 } 
JB34 

JB34 
JB34 

JA536 
TA4 } 
JB220 

JB42 
TF 
TFI 
TF3 
RHI 
TKI 
TF2 
TEl 

JB3 
TJl 

} 

JC36 } 
TJ2 

Get file from Dummy List 
not in Dummy List 

Get file from 
Comb. or Dummy 
List 

RJ-come-back when in Dummy List 
Get file from Comb. List 
Not in Comb. List: have CW made 
RJ-come-back when in Comb. List 
Set mask in Q Add symbol to 

Comb. List 
Is next symbol (? 

Mask out XS3 code of first digit 

Is it I, J, K, L, M? 

Are We not inside subscr. var.? 

Print alarm (subscript not starting with 
I, J, K, L, M. 
Adv. No. of subscr. (in order to go on 
checking format of subscr. var.) 
Go and get next symbol (avoid funct. check 
because subscr. not interesting anyway) 
Setting for floating point variable. 

Var. star t wit hI, J, K, L , or M 
are We not inside subscr. var.? 
We are inside subscr. var.; jump to further 
handling. 
Free (instr. unused) 
We are not inside sub.: are We not inside 
funct.? 
Print alarm 
Put "65000" in TA4 and save it as CW in 
string-out (assuming floating point yare was 
meant, in order to go on checking the format 
of the funct ion. ) 
We are not inside funct.: make fixed pt. var. 
Put 3 in u of TF 
Put XS3 code in TFI 
Cle ar TF3 
Che ck for format 
Get CW 
Add 64 --- or 65 --- (in u 200 or 2l6)~ TF2 
Add new floating point or fixed point vari­
able to Comb. List 
Jump to get symbol from Comb. List 
Save XS3 repr. of pseudo OPe Pseudo op not 
in list. 
Make up CW 
(This TJ2 used for updating last TF address, 
later added to last bit for no. of elements, 
JB77) 
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50 TP 
51 TV 
52 RJ 
53 TV 

54 TP 
55 TP 

56 MJ 
57 RJ 
60 TP 
61 EJ 
62 EJ 
63 MJ 
64 TP 
65 EJ 
66 EJ 
67 MJ 
70 TP 
71 TJ 
72 TU 
73 RA 
74 TV 
75 TP 
76 RA 

77 RA 
100 MJ 
101 TU 

102 
103 
104 
105 
106 
107 
110 
III 
112 
113 
114 
115 

MJ 
RJ 
TP 
QT 
EJ 
EJ 
EJ 
MJ 
TU 
MJ 
SP 
AT 

116 MJ 
117 TP 

120 RJ 
121 TV 

122 TV 
123 TV 
124 MJ 

JCllO 
JC32 
JB400 
EW3 

JC21 
JC20 

o 
JB57 
JDl 
JC2l 
JC20 
o 
JC14 
SZ7 
SZll 
o 
JC20 
SZ6 
JC33 
JB47 
JB47 
30000 
TJ 

TJ2 
o 
JC32 

o 
TA 
JC12 
TA4 
JC25 
JC26 
JCIO 
o 
JC37 
o 
TA5 
JC24 

o 
TF2 

TE 
JC6 

JC6 
JC72 
o 

TJ 
JA157 
JB376 
JBl17 

JD17 
JD24 

JA161 
JA160 
A 
JB64 
JB462 
JA160 
A 
JB104 
JB70 
JA160 
A 
JB101 
JB75 
JC21 
JB75 
30000 
JC107 } 

JC21 
JA160 
JB75 

JB73 
TAl 
Q 
A 
JBl12 
JBIOl 
JB72 
JBl14 
JB75 
JB73 
36 
TA5 

JBl12 
30000 

TEl 
JB57 

JA157 
JB47 
JA160 

} 

Put 2 in u and v of TFO 
Change exit 19 
Place zero string-out word for filling later 
Save addr. of string-out word for later 
placing it 
Set index "inside pseudo" 
Set index "pseudo was in list" to zero 
since it was not 

Only first time: get symbol after parent. 
Put level Meter ~ A 
Level = 1 ? 
Level = 0 ? 
Level > 1, go to get next 
Level i s 1: put" 40 f) f)" ---+ A 
Is symbol at hand alpha-numeric? 
Is symbol at hand a number? 
For all other symbols go to get next symbol 

Has number decimal point? 

No, set addr. for format code 2 in JB75 
Adv. for next TJ word 
Set next TJ word address in JB75 
Place next TJ word 
Adv. counters in TJ region in u 
(adv. count of elements) in v 

No. with dec. pt; set address for format 
code in JB75 

Is this used? 

Mask out CW 

Is CW 66? 
Is CW 65? 
Is CW 64? 
CW 77 left 
Case funct. (66) 
Bring TA5 in next TF address. 
Case subscr. var. (77) set up "No. of 
subscr. ~ 4" and store in TA5 (TA5 used 
for temp. storage) 

Come from JB462/463 (= patch to JB62) 
Put CW in saved str. address (set by JB53) 
Finish up bringing pseudo op in Comb. List 
Restore 120 = JB57 for next pseudo not in 
list 
Restore exit in "bef. bef. next" 
Restore JB47 to TF2 in v 
(Could go to 19 or 20 since exit out of 19 
is restored) 
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125 TP 
126 EJ 

127 TP 
130 QT 
131 EJ 
132 EJ 
133 EJ 
134 EJ 
135 MJ 
136 TP 
137 QT 
140 EJ 
141 EJ 
142 EJ 
143 EJ 
1~4 MJ 
145 TU 
146 RA 
147 MJ 
150 TU 
151 TP 
152 TV 
153 MJ 

I 154 TP 

155 TP 

156 RJ 
157 TV 
160 TP 
161 MJ 

II 162 TP 
163 TP 
164 TP 
165 QT 
166 LQ 
167 MJ 

III 170 TP 
171 EJ 

172 RA 
173 TJ 
174 RJ 
175 MJ 

IV 176 RA 
177 TJ 
200 MJ 

V 201 TP 
202 TP 
203 TP 
204 QT 

JC13 
JD2 

TA4 
JC12 
JC25 
JC26 
JCIO 
JC12 
o 
TA4 
JC12 
JC12 
JC25 
JC26 
JCIO 
o 
TS17 
J8152 
o 
JC37 
JC20 
30000 
o 
TA3 

JC23 

J8153 
JC20 
JC21 
o 
JC21 
TS2 
JC75 
TS3 
J022 
o 
JC20 
J016 

JD20 
JC22 
JB424 
o 

J020 
JC7 
o 
TA3 
JC21 
JC40 
TA5 

~8136 } 

Q 
A 
30000 
30000 
30000 
JA520 
JA502 
Q 
A 
30000 
30000 
JA514 
JA514 
JA502 
J8152 
JC3 
J8151 
J8152 
J033 
J033 
30000 
J026 

JD32 

J8150 
J8253 
J015 
J8220 
J016 
J027 

} 

} 

~D22 } 
36 
JA327 

~B521 } 

JC21 
J8220 
JA604 } 
JA161 

JC21 
J8220 
J8174 
J027 
JD16 

~D22 } 

Next symbol ( ? Subroutine for equal­
i ty jump series 

Mask out CW indo 

66? 
65? 
64? No ( following 
77? 
Others? 

Mask out CW indo 

77? 
66? 
65? Wi th l following 
64? 
Others? 
Entry for 61 funct. 

Entry for 66 funct. 
Clear JD33 
Store format of funct. 
Exi t for RJ use 

Store given 
format of 
function 

Save XS3 code in funct. XS3 code-storage 
Handling 66 
Put "3" in format of elements (for format 
"funct.") 
Go to store given funct. format. 
Clear shift count for next counted element 
Set "inside funct." to 1 
Go to save CW \r--H-..;...a-nd-1-i-n-g-76-:-:X------
Set inside subscr. to 1. 
Save XS3 code in subscr. var. XS3 code 
storage 
Save no. of elements in v of J022 

Go to save CW 

Are we not inside subscript var.? Handl. 
subscr. 
Adv. counter of subscr. by 1 
Is 2 > no. of subscripts? (maximal 1) 

Jump to alarm 22 (exit not via possible 
funct. jump out, since inside subscripted 
var. not of interest for funct. format) 
Adv. counter of subscr. by 1 
Is 5 > no. of subscripts (max. 4) ? 
No, jump to alarm 22 via J8174 
Save XS3 code 
Set "inside subscr." to 1 

Store no. of subscripts 
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205 EJ JC21 
206 TJ JC24 

207 MJ 0 
VII 210 TP JC21 

co, , '11n 
~11 J.1"" 

212 TP 
213 TP 
214 MJ 

VI 215 TP 
216 EJ 
217 MJ 

Save 220 TP 
1 CW 221 RJ 

222 RJ 
223 MJ 

Save 224 RJ 
2 225 RA 
CW t s 226 RJ 

227 TU 
230 TV 
231 MJ 

Save 232 RJ 
3 233 RA 
CW's 234 MJ 
Save 235 RJ 
4 236 RA 
CW's 237 MJ 

240 TU 

241 TP 
242 QT 
243 EJ 
244 EJ 
245 EJ 
246 EJ 
247 EJ 
250 MJ 
251 RA 
252 TP 
253 LQ 
254 RA 
255 MJ 
256 TU 
257 MJ 
260 TU 
261 MJ 
262 TP 
263 QT 

264 ZJ 

TA4 
JC21 
o 
JC20 
J016 
o 
TA4 
EW 
Tnnnn 
"'D~~~ 

o 
J8223 
J8220 
J8223 
JC41 
JC41 
o 
J8223 
J8220 
o 
J8223 
J8220 
o 
EW3 

JC12 
30000 
JC13 
JC42 
JC77 
JC26 
JCl 
o 
J8253 
30000 
Q 
J032 
o 
JC72 
o 
JC73 
o 
JC67 
TA4 

JA530 

J8224 
J8232 

J8235 
JD17 

J031 
J024 
J8220 
A 
J8220 
J8176 

EW2 1 
~~~COq 
uD~~.J J 
JA163 
J8220 
JC 
J8220 
J8220 
J8223 
JA163 
J8220 } 
JC 
J8224 
J8220 1 
JC r 
J8232 J 

;B242 I 
J8256 
J8256 
J8260 
J8260 
J8260 
J8223 
JC23 
Q 
30000 
Q 
J8223 
J8252 } 
J8251 
J8252 } 
J8251 

2 } 
J8220 

Is No. of subscr. = 1 ? 
Is 4 > no. of subscr.? (case 2 or 3 
subscr.) 
Case 4 subscripts 
Set "inside pseudo" to 1 

storage 
Save CW code in pseudo op CW code storage 
Set index "pseudo was in list" 
Go to save CW 
Clear A 
Are we not inside subscr. var.? 
Jump to IV 
Save 1 CW 
RJ for exit with funct. (jumps to J8240) 
and used by pseudo JB470 as exit, 
by JA617 

Save 2 CW's 
Restore J8220 
Restore J8223 

Save 3 CW's 

Save 4 CW's Form funct. format for 
compo with given one. 

Come from JB222 (when funct. jump out 
was set) 
Mask out CW code of CW just placed in 
string-out 
77 
76 
67 
65 
63 
Others (ignore and go on) 
Come from J8256 or JB260. Adv. shift count 
Put 1 or 4 in Q 
Shift (set to 0 when funct. symbol found) 
Add code no. to "counter" of element in funct. 
Go back to exit of "save CW" 
Cases 77, 7', (4) 

Cases 67, 65, 63 (1) (when 63 and inside 
sub. we skip the funct. jump out) 
Come from JA316 (entr. set from v in 
JC70) Mask out last 2 digits for pseudo 
(to check whether with operands or not) 
When last 2 bits = 0, go to put CW in 
string-out 
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265 TP JC12 Q } Come from JB307 or JB331 
266 (]f TA4 A Mask out first 2 bits of symbol at hand 

(aft~r it came out of Comb. List) 
267 EJ JC12 JB274 77 
270 EJ JC25 JB274 66 
271 EJ JC26 JB274 65 
272 EJ JC10 JB274 64 
273 MJ 0 30000 
274 TP JC71 Q } 275 QT TA5 A Is symbol defined by special equation? 
276 ZJ JB273 JA507 
277 RJ JB223 JB220 Come from JB141, save CW 
300 RJ JA154 JA6l7 Give alarm concerning skipping inside 

parent. 
301 TV JB302 JAl54 Restore exit of alarm 
302 MJ 0 JA157 Go to EXTRA. Checks for special equations 

@ 303 RJ JB467 JB464 66 64} 
304 MJ 0 JB305 F" Not followed by ( ree 
305 TV JC52 JB140 77 } Followe d by ( 306 TV JC46 JB141 66 
307 RJ JB273 JB265 Check whether symbol has s~cial equat. 
310 MJ 0 JB125 

® 311 TV JC55 JB13l 66 } 312 TV JC54 JB132 65 Not followed by ( 

313 TV JC50 JB133 64 
314 TV JC52 JB140 77 } Followed by ( 315 TV JC55 JB141 66 
316 MJ 0 JB125 

@ 317 TV JC54 JB13l 66 } 320 TV JC54 JB132 65 Not followed by ( 

321 TV Je53 JB133 64 
322 TV JC52 JB140 77 } Followed by ( 323 TV Je60 JB141 66 
324 MJ 0 JB125 

® 325 RJ JB467 JB464 66, 65, 64 } Not followed by ( 326 MJ 0 JB327 Free 
327 TV JC52 JB140 77 } Followed by ( 330 TV JC46 JB141 66 
331 RJ JB273 JB265 Ch~ck whether symbol has special equate 
332 MJ 0 JB125 

@ 333 TV JC55 JB13l 66 } 334 TV JC54 JB132 65 Not followed by ( 

335 TV JC50 JB133 64 
336 TV JC52 JB140 77 1 Followed by ( 337 TV JC55 JB14l 66 
340 MJ 0 JB125 Entries for EJ serie s 

Case 63 341 TP TS3 Q } Mask out (dummy) CW code 342 MJ 0 JB344 
Case 64 343 TP TA4 Q } 344 QT JC12 A Mask out CW code 

345 EJ 30000 JB347 63--- or 64--- (has been set be fore 
entering here) 
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346 MJ 
347 TP 
350 EJ 
351 MJ 
352 TU 
353 TV 
354 MJ 
355 TU 
356 TV 
357 MJ 
360 TV 
361 TV 
362 MJ 
363 TV 
364 TV 
365 MJ 
366 TV 
367 TV 
370 MJ 
371 TU 

372 TP 
373 EJ 
374 RP 
375 TP 
376 TP 
377 RJ 
400 MJ 

401 RP 
402 TP 
403 RP 
404 TP 
405 MJ 
406 RP 
407 TP 
410 MJ 
411 TP 
412 TP 
413 TP 
414 MJ 
415 MJ 
416 TP 
417 RJ 
420 TP 
421 RJ 
422 RJ 
423 TV 

424 MJ 

425 TP 
426 MJ 

o 
JC13 
JD2 
o 
JC46 

o 
JC46 
JC51 
o 
JC46 
JC53 
o 
JC47 
JC50 
o 
JC47 
JC51 
o 
EW3 

JC20 
30000 
10017 
JC20 
JC20 
EW 
o 

30013 
SY2 
30013 
SZ2 
o 
30013 
JD2 
o 
JC20 
JC20 
JC20 
o 
o 
WLI 
UP2 
30000 
VP2 
JB422 
JCIOO 

o 

III 
o 

JA502 

~A514 } 
30000 

~~~? 1 
uDJ-.Jl. J 
JB343 
JB345 } 
JB351 
JB343 
JB345 } 
JB351 
JB343 
JB345 } 
JB351 
10 t::.O'l 

U1JoJVoJ 

JB345 
JB351 
JB503 
JB373 

A 
JB400 
JB376 
JD15 
EW2 
EWI 
30000 

} 

} 

JB403] JD2 
JB405 
SY2 
30000 
JB410 } 
SY2 
30000 
JDl 
JD21 
JD17 
30000 
JB427 
114 
UP 
UP3 
UP 
JB423 
JB222 

30000 

VP3 } 
JB416 

Jump to alarm 13 
Is next symbol ( ? 
Jump to alarm 15 

364 or 764 

Jump first to place TS3 ~ TA4, 
go to further handling. 

then 

763 

Come fr om JA45 
Place zero string­
out word 

Was last string-out word a zero? 

Clear counters and indices and storages 

Place zero string-out word 

Only used in RJ when found, or AND and 
Level Meter = O. 

Save SY, SZ 

Restore SY, SZ 

Clear level meter 
Clear counter of elements inside pseudo 
Clear inside pseudo 

Alarm Print 

Exit both when funct. jump out should 
not be restored, used by Alarm 20 
Restore funct. jump out (in case it was 
set) 
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Exit both (restoring of funct. jump out 
does not hurt warning alarms, since they 
occur never for alpha-numeric symbols) 

Entrance alarm print warning 



427 RJ 
430 TP 
431 MJ 
432 0 
433 TJ 
434 TP 
435 TO 
436 RS 
437 AT 
440 TP 
441 0 

442 EJ 
443 TP 
444 MJ 
445 TP 
446 EJ 
447 MJ 
450 TP 
451 EJ 

452 MJ 
453 TO 

UZ 
II 
o 
o 
JOI 
JC20 
VL 
JB441 
JCI03 
SZ2 
o 

VLl 
JC20 
o 
J02 
JC13 
o 
SY2 
JC13 

o 
EW3 

454 TP JC20 
455 EJ 30000 

456 TP 
457 RJ 
460 TP 
461 MJ 
462 RP 
463 TP 
464 TV 
465 TV 
466 TV 
467 MJ 
470 RJ 

471 TV 
472 RP 

473 TP 
474 RA 
475 TP 
476 QT 

477 RJ 
500 TV 
501 RS 
502 MJ 

JC20 
EW 
JC30 
o 
30030 
TJ 
JCI06 
JC54 
JC54 
o 
JB222 

JC32 
30025 

TA4 
JB462 
JCIIS 
TA4 

JB124 
JC6 
JB462 
o 

UZI } 
UP3 
JB416 
o 
JA331 

JB441 } 
JB441 
JC56 
JB441 
A 

o } 
JA572 
A 
JA266 

~A135 } 
JA163 

~A136 } 

JAlS7 
JB455 

A 
JB460 

EW2 
EWI 
EW2 
30000 

} 

~117 } 

JB13l } 
JB132 
JB133 
30000 
JB210 

JAlS7 
JB474 

J035 
JC22 
Q 
TJ2 

JB56 
JB124 
JC22 
JA160 

Entrance alarm print error 

Free completely VARY check 
Is Level Meter = 0 ? 
Set RP 2(n) JB443 

Put XS3 symbo 1 at hand --;. A 
Is it equal one in given list? (Concern­
ing VARY 
Yes, goto alarm 12-1/2 = 7 
All OK, restore A to 0 
Go back to routine 
Alarm exit when SY stored otherwise 
Is next symbol (? If yes, 20 to skip 
contents of parent. 
Alarm exit when SY not stored otherwise 
Is next symbol (? If yes, go to skip 
contents of parent. 

Place address of last string-out word in 
JB455 
Clear A 
Was last string-out word = zero? If yes, 
skip placing another 

Place zero-string-out word 

Put XS3 code of /).. in EW2 
Jump back to routine 
Place TJ region in TF region after 
pseudo was built up 
Patch, come from JB303 or JB325 
Setting 66, 65, 64 with no ( 

Come from JA3l5 jump to do normal han­
dling of pseudo 
Set pseudo jump-out in JA157 
Store format of all possible CW + 24 
operands 
Save TA4 
Set jump over "bring list in Comb. List" 
Put mask 77700 -+ Q 
Set first 3 digits of CW in TJ2 (set up 
for format) 
Go back to routine 
Rest JB124 (RJ exit) 
Reset jump to bring list in Comb. List 
Go to get next symbol 
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503 
504 
505 
506 
507 
t;l() 
VLV 

511 
512 
513 
514 

TP 
MJ 
TP 
TP 
QT 
RS 
ZJ 
RA 
1J 
MJ 

515 TP 
516 RJ 
517 RS 
520 MJ 
521 RJ 

522 MJ 
523 TV 
524 TP 
525 MJ 
526 RA 
527 TP 

530 MJ 
531 TP 
532 EJ 

533 MJ 

TS3 
o 
JCl14 
JC67 
TJ2 
Tn~t; 
U&.IUV 

JA440 
JB510 
JD34 
o 

JC21 
J8410 
JDl 
(\ 
v 

J6422 

o 
JC63 
TS3 
o 
JD21 
JC21 

o 
JC20 
JD16 

o 

CA J8534 

TA4 } 
J8341 
J8510 

~D34 } 
TJ2 
J8512 
JCI07 
JB510 
JAI07 

JD30 
J8406 
JC21 
TJ\1~7 

U.rJ...LUI 

JA536 

JB32 

JB4 } 

goooo 
JC21 } 

:A334 

~8220 1 

JBl72 1 

Set dummy CW's aside for storing in 
string-out(when found in Dummy List) 

Come from JAI04; preset J8510 
Set index for no. of operands 
(mask ~ () 00077) 
P'W'oc:.a+ hu T~t;()t; 
&..L'-'~'-''' JJJ UJJoJVoJ 

Are the values equal? 1 Compare set 
Adv. to next val. up pseudo op 
Are all val. handled? in TJ2-25 
Test OK, go on in routine; with the 

stored given 
values 

Restore SY, SZ Special en-
Set extra Level Meter = I} 

Restore Level Meter trance EXTRA 
Tllmn + ... o'V'+ ...... 
UI..UU,P I.V '-'AI..LU J 

Jump to alarm 20 for subscr. in funct. 
and don't restore funct. jump out 
Go to set dummy 65000 in TA4 
Patch for JA253; restore exit in JB4 
Prepare masking of CW code 
Go back 
Patch for JA333 (to restore accumulator 
after RA) Adv. no. of elements in pseudo 
Put 1 accumulator 
Go back to routine 
Patch for J8351 
Clear A 
Are we not in subscr. var.? Then save 
CWJ case 63 for single valued floating 
point var. 
We are in subscr. var.: handle case 63 
for subscr. 
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IA JC 
0 a 1 a 
1 a WL3 WL3 
2 24 50277 77777 XS3 code AND 
3 a 2 a 
4 a 3 a 
5 a JCI0 JA251 
6 a JC26 JA160 
7 a a 5 

10 a a 64000 
11 a 0 63000 
12 a a 77000 
13 17 77777 77777 XS3 ( 
14 40 a a 
15 77 a a 
16 34 a a 
17 50 a a 
20 a a a Zero 
21 a 0 1 One 
22 a 0 2 
23 a a 3 
24 0 a 4 
25 a a 66000 
26 a 0 65000 
27 43 77777 77777 XS3 ) 
30 01 22777 77777 XS3 ~ . 
31 a a 25 Used by JA113 
32 a JC21 J857 
33 0 JC22 J8135 
34 21 77777 77777 XS3 
35 23 77777 77777 XS3 
36 a a 00100 
37 a TA5 a 
40 a a 77777 
41 a TA4 JA163 
42 a a 76000 
43 a a 61000 
44 a a 70000 
45 a a 40000 
46 a JCI0 J8154 I 
47 a JCll J8162 II 
50 a a J8170 III 
51 a a J8176 IV 
52 a a JB201 V 
53 a 0 J8215 VI 
54 0 a J8220 Save 1 CW 
55 a a JA502 
56 a VLl a For checking VARY range 
57 a a J8210 
60 a a J8277 
61 a a JA124 
62 a WL WL 
63 a a J86 
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64 0 0 JA312 
65 0 0 J8363 
66 0 0 J8366 
67 0 0 00077 
70 0 0 J8262 
71 04 0 0 • .L 

72 0 JC24 TJ2 
73 0 JC21 JA253 
74 0 0 JA371 
75 0 0 00700 
76 0 70000 0 
77 0 0 67000 

100 0 0 J8223 
101 0 0 J8240 
102 0 0 JA247 
103 RP 20000 JB443 
104 02 77777 77777 Lower case 
105 0 77777 77777 Upper case 
106 0 0 JA600 
107 0 1 1 
110 0 2 2 
III 0 3 3 
112 0 JC20 TEl 
113 0 JC21 0 
114 RS JD35 TJ2 
115 0 0 77700 Mask 
116 34 0 0 1 117 44 0 0 

C:omn==-ri ~nn~ 
12U 45 U 0 

J 
----.1 - -

121 46 0 0 for I,J,K,L,M 

122 47 0 0 
123 0 77777 77777 For neg. sign alarm 1 

CA JC124 



Alarm 1 

IA JI 
0 0 Jll 0 
1 40 JI2 10 
2 65 73472 55146 
3 01 77777 77777 Symbol [ ] illegal 
4 0 0 0 5l-~ in compute sentence 
5 01 34464 63032 
6 24 46013 45001 
7 26 51475 26766 

10 30 01653 05066 
11 30 50263 02201 

CA JI12 

Alarm 2 

IA JJ 
0 0 JJI 0 
1 40 JJ2 15 
2 24 27442 42630 Adj acent symbols [ ] [ ] 

meaningless in compute sentence 
3 50 66016 57347 
4 25 51466 50177 
5 0 0 0 SZ2 
6 01 77777 77777 
7 0 0 0 SY2 

10 01 47302 45034 
11 50 32463 06565 
12 01 34500 12651 
13 47 52676 63001 
14 01 01010 10101 
15 65 30506 63050 
16 26 30220 17777 

CA JJ17 
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Alarm 3 = 6-3/4 

IA JK 
0 0 JKl 0 
1 40 JK2 10 
2 52 65306 72751 Pseudo operation [ ] 

has too ma~y elements. 
3 01 51523 05424 
4 66 34515 00177 
5 0 0 0 TJ 1 
6 01 33246 50166 
7 51 51014 72450 

10 73 01304 63047 
11 30 50666 52277 

CA JK12 

Alarm 4 

IA JL 
0 0 JLl 0 
1 40 JL2 6 Parentheses not properly paired 
2 52 24543 05066 
3 33 30653 06501 
4 50 51660 15254 
5 51 52305 44673 
6 01 52243 45430 
7 27 22017 77777 

CA JLlO 
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Alarm 5 

IA JM 
0 0 JMl 0 
1 40 JM2 11 Variable [ ] has incorrect 
2 70 24543 42425 number of subscripts 
3 46 30017 77777 
4 0 0 0 JD27 
5 01 33246 50134 
6 50 26515 45430 
7 26 66015 06747 

10 25 30540 15131 
11 01 65672 56526 
12 54 34526 66522 

CA JM13 

Alarm 6 = 5-1/2 

IA JO 
0 0 JOI 0 
1 40 J02 15 Arguments of function [ ] 
2 24 54326 74730 do not agree with previous usage 
3 50 66650 15131 
4 01 31675 02666 
5 34 51500 17777 
6 0 0 0 JD26 
7 01 27510 15051 

10 66 01243 25430 
11 30 01713 46633 
12 01 01010 10101 
13 01 01010 10101 
14 52 54307 03451 
15 67 65016 76524 
16 32 30220 17777 

CA J017 
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Alarm 7 = 12-1/2 

IA JP 
0 0 JPl 0 
1 40 JP2 20 [ J 2 0 0 0 SZ2 Cannot be computed here, 
3 01 26245 05051 since the sentence is in the 
4 66 01253 00126 range of a vary sentence. 
5 51 47526 76630 
6 27 01333 05430 
7 21 01653 45026 

10 30 01663 33001 
11 65 30506 63050 
12 26 30013 46501 
13 01 01010 10101 
14 34 50016 63330 
15 01 54245 03230 
16 01 51310 12401 
17 70 24547 30165 
20 66 24663 04730 
21 50 66227 77777 

CA JP22 
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Alarm 8 

IA JQ 
0 0 JQl 0 
1 40 JQ2 12 

Constant E 3 is followed by 2 26 51506 56624 
open parenthesis. 

3 50 66017 77777 
4 0 0 0 SZ2 
5 0 0 0 SZ3 
6 01 34650 13151 
7 46 46517 13027 

10 01 25730 15152 
11 30 50015 22454 
12 30 50663 33065 
13 34 65227 77777 

CA JQ14 

Alarm 9 

IA JR 
0 0 JRl 0 [ J 
1 40 JR2 15 Constant [ J appears as 
2 26 51506 56624 variable to be computed 
3 50 66017 77777 
4 0 0 0 SZ2 
5 0 0 0 SZ3 
6 01 24525 23024 
7 54 65012 46501 

10 70 24543 42425 
11 46 30016 65101 
12 25 30010 10101 
13 01 01010 10101 
14 01 01010 10101 
15 26 51475 26766 
16 30 27220 17777 

CA JR17 
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Alarm 10 = 17-1/2 

IA JS 
0 0 JSl 0 
1 40 JS2 10 Arguments of functi on [ J 
2 24 54326 74730 
3 50 66650 15131 do not appear. 

4 01 31.675 02666 
5 34 51500 17777 
6 0 0 0 
7 01 27510 15051 

10 66 01245 25230 
11 24 54227 77777 

CA JS12 

Alarm 11 

IA JT 
0 0 JTl 0 
1 40 JT2 10 Arguments of functi on [ ] 
2 24 54326 74730 are superfluous 
3 50 66650 15131 
4 01 31675 02666 
5 34 51500 17777 
6 0 0 0 

7 01 24543 08165 
10 67 52305 43146 
11 67 51676 52201 

CA JT12 
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Alarm 12 

IA JU 
0 0 JUI 0 
1 40 JU2 14 Alphanumeric symbol [ ] 
2 24 46523 32450 has digit as first character 3 67 47305 43426 
4 01 65734 72551 
5 46 01777 77777 
6 0 0 0 SZ2 
7 01 33246 50127 

10 34 32346 60124 
11 65 01313 45465 
12 66 01010 10101 
13 01 01010 10101 
14 26 33245 42426 
15 66 30542 27777 

CA JU16 

Alarm 13 

IA JV 
0 0 JVl 0 
1 40 JV2 6 Symbol[ ] incorrectly used 
2 65 73472 55146 
3 01 77777 77777 
4 0 0 0 SZ2 
5 01 34502 65154 
6 54 30266 64673 
7 01 67653 02722 

CA JVI0 
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Alarm 14 

IA JW 
n. n. TTlT ~ 1"\ 
V V .H'~ V 

1 40 JW2 11 Variable [ ] is not defined 
2 70 24543 42425 by an equation 
3 46 30017 77777 
4 0 0 0 SZ2 
5 01 34650 15051 
6 66 01273 03134 
7 50 30270 12573 

10 01 24500 13053 
11 67 24663 45150 
1 C) c)c) 77777 77777 
.... " "" ••••• • I I I I 

CA JW13 

Alarm 15 

IA JX 
0 0 JXl 0 
1 40 JX2 14 Single valued variable [ ] 
2 65 34503 24630 is followed by an open parenthesis 
3 01 70244 66730 
4 27 01702 45434 
5 24 25463 00177 
6 0 0 0 SZ2 
7 01 34650 13151 

10 46 46517 13027 
11 01 25730 12450 
12 01 51523 05001 
13 01 01010 10101 
14 52 24543 05066 
15 33 30653 46522 

CA JX16 
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Alarm 16 

IA JY 
0 0 JYl 0 
1 40 JY2 10 
2 65 67256 52654 Subscripts of variable [ ] 
3 34 52666 50151 do not appear 
4 31 01702 45434 
5 24 25463 00177 
6 0 0 0 SZ2 
7 01 27510 15051 

10 66 01245 25230 
11 24 54227 77777 

CA JY12 

Alarm 17 

IA JZ 
0 0 JZl 0 
1 40 JZ2 11 Arguments of dummy 
2 24 54326 74730 function [ ] do not 
3 50 66650 15131 appear 
4 01 27674 74773 
5 01 31675 02666 
6 34 51500 17777 
7 0 0 0 SZ2 

10 01 27510 15051 
11 66 01245 25230 
12 24 54227 77777 

CA JZ13 
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Alarm 18 

IA IA 
{\ {\ TJ\l 0 v v ..LM..L 

1 40 IA2 16 Format of pseudo operation [ ] 
2 31 51544 72466 does not agree with previous usage 
3 01 51310 15265 
4 30 67275 10151 
5 52 30542 46634 
6 51 50017 77777 
7 0 0 0 SZ2 for 18; JD25 for 6-1/2 

10 01 27513 06501 
11 50 51660 12432 
12 54 30300 10101 
13 01 01010 10101 
14 01 71346 63301 
15 52 54307 03451 
16 67 65016 76524 
17 32 30220 17777 

CA IA20 

Alarm 19 

IA IB 
0 0 IBl 0 , A{\ 1B2 ,t... c .. \.. .. ~_.: ~ ... r , ~ J!' ._~_.: ~\.., ~ r , .: ~ 
.L -:tv ~v ""UJJ~\.I~ ~}lt. L .J V~ vaL~aJJ.Lot;;L ~ ~., 

2 65 67256 52654 not properly written 
3 34 52660 17777 
4 0 0 0 SZ2 
5 01 51310 1'7024 
6 54 34242 54630 
7 01 77777 77777 

10 0 0 0 JD27 
11 01 34650 15051 
12 66 01525 45152 
13 30 54467 30101 
14 01 01010 10101 
15 01 01010 10101 
16 71 54346 66630 
17 50 22017 77777 

CA IB20 

496 



Alarm 20 

IA IC 
0 0 ICI 0 
1 40 IC2 16 Argument [ ] of functi on [ ] 2 24 54326 74730 
3 50 66017 77777 appears as subscript 

4 0 0 0 SZ2 
5 01 51310 13167 
6 50 26663 45150 
7 01 77777 77777 

10 0 0 0 J026 
11 01 24525 23024 
12 54 65012 46501 
13 01 01010 10101 
14 01 01010 10101 
15 01 01010 10101 
16 65 67256 52654 
17 34 52662 27777 

CA IC20 

Alarm 21 

IA ID 
0 0 101 0 
1 40 102 17 Function or subscripted 
2 31 67502 66634 variable [ ] has not been 
3 51 50015 15401 previously mentioned 
4 65 67256 52654 
5 34 52663 02701 
6 70 24543 42425 
7 46 30017 77777 

10 0 0 0 SZ2 
11 01 33246 50150 
12 51 66010 10101 
13 01 01010 10101 
14 25 30305 00152 
15 54 30703 45167 
16 65 46730 14730 
17 50 66345 15030 
20 27 22017 77777 

CA 1021 
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Alarm 22 

IA IE 
0 0 lEI 0 
1 40 IE2 20 Subscript [ J of variable [ ] 
2 65 67256 52654 exceeds allowed number 
3 34 52660 17777 of subscripts 
4 0 0 0 SZ2 
5 01 51310 17024 
6 54 34242 54630 
7 01 77777 77777 

10 0 0 0 JD27 
11 01 30722 63030 
12 27 65012 44646 
13 51 71302 70101 
14 01 01010 10101 
15 01 01010 10101 
16 50 67472 53054 
17 01 51310 16567 
20 25 65265 43452 
21 66 65220 17777 

CA IE22 
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Alarm 23 

IA IH 
0 0 IHI 0 
1 40 IH2 12 
2 31 34546 56601 
3 65 73472 55146 First symbol is wrong. 
4 01 34650 17154 Sentence is not checked 
5 51 50322 20165 further 
6 30 50663 05026 
7 30 01505 16601 

10 31 67546 63330 
11 54 01010 10101 
12 01 01010 12633 
13 30 26453 02722 

CA IH14 

Warning Alarm 1 

IA IF 
0 0 IFI 0 
1 40 IF2 14 
2 26 51474 72401 Comma assumed between 
3 24 65656 74730 [ ] and preceding symbol 
4 27 01253 06671 [ ] 
5 30 30500 17777 
6 0 0 0 SZ2 
7 0 0 0 SZ3 

10 01 24502 70152 
11 54 30263 02734 
12 50 32010 10101 
13 01 01010 10101 
14 01 01010 10165 
15 73 47255 14622 

CA IF16 
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Warning Alarm 2 

1A 1G 
A 1"\ Tr'l (\ 
U V .1.0.1. v 

1 40 1G2 12 
2 41 24502 74101 'MAndt~ assumed between 
3 24 65656 74730 E 1 and preceding symbol 
4 27 01253 06671 
5 30 30500 17777 
6 0 0 0 SZ2 
7 0 0 0 SZ3 

10 01 24502 70152 
11 54 30263 02734 
, n cn 32016 ~7~A7 J.':::: JV vlV"'%1 

13 25 51462 20177 
CA 1G14 

Warning Alarm 3 

1A IKl 
0 0 1Kl 0 
1 40 IK2 10 
2 41 24502 74101 HAnd- inside parentheses 
3 34 50653 42730 replaced by comma 
4 01 52245 43050 
5 66 33306 53065 
6 01 54305 24624 
7 26 30270 12573 

10 01 01010 10101 
11 26 51474 72422 

CA 1K12 

Alarm Heading 

1A II 
0 0 112 6 (real alarm) 
1 0 112 10 (warning) 
2 65 30506 63050 
3 26 30010 17777 Sentence ~ 6 [ ] 66 6 (compute) 
4 0 0 0 ~~ warning, 6 6 
5 01 01011 72651 
6 47 52676 63043 
7 01 01777 77777 

10 71 24545 03450 
11 32 21010 17777 

CA 1112 
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JD 0 
1 
2-14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 
30 
31 
32 
33 
34 
35-61 

TJ 0-27 

Temporaries Compute String-out 

Word index 
Level Meter 
Storage for SY 
Index ~inside function U 

Index ~inside subscr. var.­
Index inside pseudo opere 
Counter of subscripts 
Counter of elements in pseudo operation 
Stored number of subscripts 
Free (?) 
Index ·pseudo was in list-
XS3 represent. of pseudo operation 
XS3 represent. of function 
XS3 represent. of subscripted variable 
Extra level meter 
CW pseudo operate (for no. of elements) 
Built up format of function 
Stored format of function 
Index for pseudo operation 
Stored CW + operands of pseudo operation 

Space to build up pseudo operation for 
Comb. Li st 
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rlow Chart for Head String-Out 

RGI 

'IF' branch 
Yes 

Yes 

Inspect TA4 list word 
to see if it is type 

'--_-.--:-__ --1"77" then put 1 in "30 
symbol bit" of TA5 word 

Put word count in WL. 
Put read indicator in 
fixed location12. 
Put variable count in 
WL5. 
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RE RG4400 
RE E04474 
RE EP4520 
RE EQ4543 
RE ER4564 

Read String-Out Regions 

String-Out subroutine regions are needed for assembly of this tape. 

o 
1 
2 
3 
4 
5 
6 
7 

10 
11 
12 
13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 
30 
31 
32 
33 
34 
35 
36 
37 
40 
41 
42 
43 

44 

IA RG 
MJ 0 
RJ SY 
TP EPlO 
EJ RG57 
EJ RG60 
EJ RG6l 
RJ TA 
MJ 0 
MJ 0 
EJ RG6l 
TP SYll 
QJ RG42 
RJ SY 
EJ RG61 
EJ RG63 
MJ 0 
TP TA4 
QT RG64 
TJ RG65 
TP RG66 
QS RG66 
RJ TO 
TP TA3 
RA RG26 
RJ SY 
EJ RG62 
MJ 0 
RJ SY 
EJ RG70 
MJ 0 
RJ SY 
TP SYll 
QJ RG42 
MJ 0 
TP SY2 
RJ LN2 

TP LN3 

CT 
SYI 
WL4 
RG33 
RGI 
RG46 
TAl 
EPI 
RG20 
EOI 

~G33 } 
SYI 
RG 
RGI 
RG14 
Q 
A 
EPI 
Q 
TA5 
TOI 

[WL61 
RG67 
SYI 
ERI 
RG2 
SYI 
RG36 
RGII 
SYI 
Q 
RG41 
E01 
LN4 
LN 

WLA 

} 

} 

} 

Exit to String-Out Control 
Get next symbol 
Clearing 5th line of output 
Is symbol an IF? 
Comma test 
Space period test. 
Get file from Combination List. 
Error return from TA 

Is symbol a space period? 

Is symbol a constant? 

c~o;e~e;!renthesiS test,! 

Call word to q 
Mask (0 0 XXOOO) 
Test for "77 ---'. Type 

Put 1 in 30 bit. 

Deleting loop 

Send file back to Combination List 

Open parenthesis detection gives alarm. 

Begin IF rout. 
Is symbol "SENTEN"? 

Is symbol a constant? 

Line number put in standard form and put 
in output. 
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45 RJ IX IXI Line number put in referenced-line number 
list. 

46 TP RG26 A TP TA3 ~L6J to A 
47 SS RG71 0 - TP TA3 WL6 
50 ZJ RG51 EQ1 
51 TP A WL5 Variable count 
,.....,. "rn n"...,..,. hIT 
;),~ a.l fi\:1lt:. WL 

53 TP RG73 ~2 } Put read indicator into 12 54 QS Q 
55 RJ SS SSl Exit procedure 
56 MJ 0 RG 
57 34 31777 77777 IF 
60 21 77777 77777 
61 01 22777 77777 ~ 
62 17 77777 77777 ( 

63 43 77777 77777 ) 
/ A A A """"AAA Oq U U IIUUU 

65 0 0 76777 
66 1 0 0 1 in 30 bit 
67 0 0 1 
70 65 30506 63050 
71 TP TA3 WL6 
72 0 0 6 
73 0 2 0 

CA RG74 

Read Error Print-Out Subroutines 

IA EP 
0 MJ 0 RG30 
1 TP SY2 EP10 Set-ups variable for print-out 
2 RJ WA WAI Pr int-out: Sentence (Read) 
3 TP EP22 UP3} Print-Out shown below. 4 RJ UP2 UP 
5 MJ 0 EP 
6 70 24543 42425 V A R I A B 
7 46 30017 77777 L E ~ 

10 0 0 0 
11 01 50516 60147 ~ N 0 T ~ M 
12 30 50663 45150 E N T I 0 N 
13 30 27013 45001 E D ~ I N ~ 

14 66 33300 11727 T H E ~ ( D 
15 34 47305 06534 I M E N S I 
16 51 50430 10101 0 N ) ~ ~ ~ 
17 01 01010 10101 8 ~ ~ ~ ~ ~ 
20 01 65662 46630 ~ S T A T E 
21 47 30506 62277 M E N T . l:J. 
22 40 EP6 14 

CA EP23 

IA EQ 
0 MJ 0 RG55 
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1 RJ WA WAI 
2 TP EQ20 UP3 
3 RJ UP2 UP 
4 MJ 0 EQ 
5 50 51016 56725 N 0 11 S U B 
6 65 26543 45266 S C R I P T 
7 30 27017 02454 E 0 11 V A R 

10 34 24254 63001 I A B L E 11 
11 47 30506 63451 M E N T I 0 
12 50 30270 13450 N E 0 11 I N 
13 01 66333 00117 11 T H E 11 ( 

14 54 30242 74301 R E A 0 ) 11 
15 01 01010 10165 11 11 11 11 11 S 
16 66 24663 04730 T A T E M E 
17 50 66227 77777 N T 
20 40 EQ5 13 

CA EQ21 

IA ER 
0 MJ 0 RG14 
1 RJ WA WAI 
2 TP ER27 UP3 
3 RJ UP2 UP 
4 MJ 0 ER 
5 65 67256 52654 S U B S C R 
6 34 52663 02701 I P T E 0 11 
7 70 24543 42425 V A R I A B 

10 46 30650 12454 L E S 11 A R 
11 30 01505 16601 E 11 N 0 T 11 
12 24 46465 17130 A L L 0 W E 
13 27 01665 10133 0 11 T 0 11 H 
14 24 70300 10101 A V E 11 11 11 
15 01 01010 10152 ~ 11 11 11 11 P 
16 24 54305 06633 A R E N T H 
17 30 66342 62446 E T I C A L 
20 01 30725 25430 11 E X P R E 
21 65 65345 15065 S S I 0 N S 
22 01 34500 16633 11 I N 11 T H 
23 30 01175 43024 E 11 ( R E A 
24 27 43016 56624 0 ) 11 S T A 
25 66 30473 05066 T E M E N T 
26 22 77777 77777 
27 40 ER5 22 

CA ER30 

IA EO 
0 MJ 0 RG51 
1 RJ WA WA1 
2 TP E023 UP3 
3 RJ UP2 UP 
4 MJ 0 EO 
5 67 65345 03201 U S I N G 11 
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6 66 33300 17151 T H E tJ. W 0 
7 54 27013 43101 R 0 II I F tJ. 

10 34 47524 63430 I M P L I E 
11 65 01543 03130 S ~ R E F E 
12 54 30502 63450 R E N C I N 
1 '1 'l<"l f\l<"lAf\ lAt.~A G 1\ A ~ L I .Lv v~ VL~"'2V L"'2VV"'2 L....a 

14 50 30015 06747 N E tJ. N U M 
15 25 30542 10125 B E R , ~ B 
16 67 66016 63330 U T tJ. T H E 
17 01 50674 72530 ~ N U M B E 
20 54 01712 46501 R II W A S ~ 
21 51 47346 66630 0 M I T T E 
22 27 22777 77777 0 . 
23 40 E05 16 

CA E024 
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Type String-Out. 

The type string-out saves a call word and an excess-three representation 

for every symbol of a type sentence even for parentheses, commas and the 

like. Space period in excess-three form represents the end of the string­

out. 

The routine checks for type faults, wrongly chosen symbols and incorrect 

number of subscripts of a subscripted variable. Furthermore it checks for all 

sorts of errors induced by the combination of several symbols. 

When the first symbol of the sentence following the word "type" is 

space period, the routine prints an alarm and exits without further checking 

of the sentence. This is the only case where the routine skips the rest of 

the sentence. In all other cases the sentence is handled up to the very end 

(if the number of alarms does not exceed the limit) and only contents of 

parentheses may be skipped, where a preceding alarm made the checking of the 

symbols inside the parentheses meaningless. 

The alarm print-outs are as follows: 

1) Symbol [ ] illegal in type sentence. 

2) First symbol space point. Sentence not further checked. 

3) Adjacent symbols [ J [ ] meaningless in type sentence. 

4) Parentheses not correctly placed. 

5) Subscripted variable ( ] has incorrect number of subscripts. 

6) Alphanumeric symbol [ ] has digit as first character. 

7) appears as function or subscripted variable, but is not previous-

ly mentioned in problem. 

8) Floating point variable [ J used as subscript. 

9) Pseudo operation symbol [ J illegal in type sentence. 

10) Subscripts of subscripted variable [ ) are missing. 

11) Library routine symbol [ J illegal in type sentence. 

12) Floating point variable [ ] used as function symbol or as subscripted 

variable. 

13) Subscript [ ] appears as function or subscripted variable. 

14) Subscript [ ] used as argument of a function. 

15) Function symbol [ ] appears as subscript. 
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16) 

17) 

18) 

( J 
Constant [ J appears as function or subscripted variable. 

Constant E 1 appears as variable to be typed. 

Negative subscript [ ] illegal. 

Warnings. 

1) Comma assumed preceding symbol [ J •. 

2) Typed value of function [ ) may not correspond to stated arguments. 
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Ul 
o 
to 

"Next symbol" 
to look at 
inSY2-14 

MG 

[Entrance from 

~S~0~ut ~(~~r~l 
Exit 

Symbo 1 unde r 
consideration 
in SZ2-14 

to GO TO 
END in jump before 
get next symbol 

Alarm 6, alpha­
numeric symbol starts 
with digit 

Alarm 6A, alpha­
numeric symbol 
starts with digit 

MH 
Is first character 

a letter? 

TYPE SlliINGOUT 

MGll 

MH4 

Is symbo 1 a 
number? SZ12 neg. 

Alarm 21, number 
used as function 

MG13 

r-N~o ____________________ -y~Clear word 
index 

MGllO 
Replace in SZ2 the 

ND by comma 

MBlO 

Wa rni ng ala rm.J space 
betw. words re­
placed by comma 

Alarm 22, ~ in type 
comm. allowed only 
inside parent. 

MB14 
RJ set CW and XS3 for 
comma in stringout 
ana adv. for next 
addr. by 2 

MJ20 

MJ2 

E ~~--------~ 

Put CW and XS3 in 
stringout and adv. 
addr. by 2 



MG64 M;66 

Neg. sign Is SYll = 40? Ye Is SYl2 = O? Ye 

MF15 

Alarm 1. 
Other i llega 1 symbo 1 in 

type comm. 

MG24 

Put CW and XS3 in 
comma stringout and adv. 

addr. by 2 

; 

MG62 

r.r;34 
r.r;36 

Put cw and XS3 in 
( stringout and adv. H Increase Leve 1 

addr. by 2 Meter by 1 

r.r;40 ftf;42 
Put CW and XS3 in 

) stringout and adv. H Decrease Leve 1 

addr. by 2 Meter by 1 

F 

E 

TYPE Stringout (Cont.) 

M:;71 
MG70 Change jump EJ ... 

Are we inside No NUMBER in ALPHNUM+4 
va riab Ie? to EJ •.• NEC 

Yes 
MF77 

A lann 23.ncg. 
subscr. i llega 1 

MG27 MG32 

----'" 

-~ 

----
I s next symbo 1 ) No I s next No 
or, or; ? symbo 1 ( ? ----

MF103 
Yes 

Alann 2, symbol for 
Yes fct. or subscr. var. -B forgotten 

MF20 

Alarm 3. non-
alphanum.symbol 
screwed up 

Yes Yes 
MG27 MG32 

Is next symbol ) 
No Is next No 

or , or ; ? symbo 1 ( ? 

MG47 r.r;45 r.r;50 

Is level~O? Y~!s Were we inside No IRedoce i"d."~ 
subscr. variable? Ifunct." by 1 

Yes 
MG60 No RJ53 Yes 
Clear Level Meter Set index "inside 

MG55 MG32 
-{ Is counter of 

and inside funct. subscr. var." to subscripts=~ of sub- Ye~ 
Is ""xt ~ 

and inside subscr. zero scr. (stored)? symbol (? 
var. J No MF26 

MG56 --
MF24 I Clear counter of ~ Al'm 5, s"bso"pted 
Alarm 4, parent. subscripts 

var. has wrong +t- of ~ 

not proper ly placed subscripts 

(neg. leve 1) 

~ 



TYPE Stringout (Cont.) 

Put no. of subscr. 
and XS3 code of 
subscr. var. in 
storage 

MH30 

Set index "inside 
subscr. var." to 1 

Alarm 13, subser. 

k-----------------------------------------------~ of subscr. var. 
mi ssi ng 

MF37 

Alarm 14 or 11) 
~---------------------~ sin g Ie va 1. va r. 

used as subscript 

MF53 

Alarm 15, single val. 
fct. used as symbol 
for funct. or subscr. 
var. 

MF56 

MH36 

Are we 
scr. variable? 

No 

MH42 

MH20 

Was it subscripted 
var.? 77 

No 

MH16 

Was it sing Ie 
valued funct.? 65 

No 

MH15 
Alarm 16, subscr. 
used as symbol for 
funct. or subser. 
var. 

Was it fixed point 
~---I var.? (subscript)64 

MH50 

~------------------------~Adv. counter of 
subscripts by 1 

MF61 

Alarm 17A, subscr. 
k-------------------------J u sed a s a rgume n t 0 f 

function 

MF64 

Alarm 20, 
function used as 
subscript 

Warning alarm 2, 
typed val. of fct. 
may not correspond 
to stated arguments 

MH54 

Adv. counter for 
sub~cr. by 1 

MH61 

Set indo inside 
funct. to 1 

Yes 

Are we inside 
subsc r. va r. ? 

MH52 

Are we inside 
subser. var.? 

No 

MF42 

Alarm 12, pseudo-oper. Ye 
~--------------------------------------------~ symbol illegal in 

TYPE sentence 

No 

MH17 

No 

MH23 

Wa sit pseudo 
oper.? 40 

MF45 No 

Alarm 12A) Lib. 
Rout. illegal in 
TYPE sentence 

I 

L-----------------L-( 
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MHll 

MH6 

MH7 

found in 
comb. Ii st 

not in comb. 
list 

Put CW and XS3 code 
in stringout and adv. 
addr. for next 
string. by 2 

MH12 

MIl 

Is next symbol 
(? SY2 

MF34 
Alarm 10, fct. or 
subscr. var. not 
mentioned in comb. 
list 

TYPE StringJut (Cont.) 

No 

MI21 

Add I to counter 
of subscripts 

MF1l5 

Alarm 17, subscript 
used as argo of fct. 

MI3 M 23 
Are we inside ar­

'--_---'w gum. of subser. va r.? 

re we inside ar­
gum. of subscripted 

var ? 
No 

Yes 

No 

MI6 

Put CW and XS3 in 
stringout and adv. 
addr. by 2 

es 
MI24 

~o counter of L,oriPts 
MF1l7 

Alarm 11, single 
val. fltp. var. used 
as subscript 

No 

~ ~t~or < single val. fltp. 
var. _ 

Assign CW fog < single val. fltp. 
var. _ 

MI30 

Add new sinJge 
< val. var. to Comb. 

List 

Mill 

Put CW and XS3 code 
in stringout and 
adv. addr. by 2 

A:I17 
~~------------~-----------~--------~~ 

MI17 MIl7 MIl7 



c.n ..... 
w 

MK 

Adv. Level Meter 
by 1 

r.t;75 
Restore jump in ALPHA­
NUM + 4 from JP ••• NEC 
to JP---NUMBER (from 
M461 to r.t\17l) 

MLl 

Clear extra 
Leve 1 Meter 

TiPE Stringout (Cont.) 

MK 1 

Put CW and XS 3 0 f 
SY2 ••• in 

MG76 

Blend neg. sign 
into XS3 code 

ML2 

Get next 
symbo 1 

Alarm 23~ 
level not back to 
zero 

MGlOl 

Jump back to 
routine 
(-NU~ER) 

MLA 
Is symbol at 
hand (? 

No 

ML5 

Is symbol at 
ha nd ) ? 

Yes 
MLl4 

Is extra Level 
Meter>l? 

Yes 
ML20 

Reduce extra Level 
Meter by 1 

No 

No 

MKll MKl2 

Jump to Exi t 

MLll 

Adv. extra 
Leve 1 Meter 

MLl6 

Jump to r.t;4 in be­
ginning of routine 
to get next symbol 

Yes 

MK 

Adv. Leve 1 
meter by 1 

MG 

MKl 

Go on in 
GO TO END 



RE 
RE 
HE 
RE 
RE 
RE 

RE 
RE 
RE 
RE 
RE 
RE 
RE 
HE 
HE 
RE 
RE 
RE 
RE 
RE 
RE 
RE 
RE 
RE 
HE 
RE 
HE 
RE 
HE 
RE 

RE 

RE 

RE 

MG4400 
MH4512 
MI4577 
fwlJ463 1 
MK4656 
ML4671 

MB4713 
MC4773 
MF5034 
YY5162 
YB5175 
YC5215 
YD5227 
YE5244 
YF5263 
YG5273 
YH5312 
YI5330 
YJ5355 
YK5370 
YL5406 
YM5424 
YN5442 
Y05464 
YP5504 
YQ5517 
YR5531 
YS5552 
YT5571 
YZ5603 

ME 5614 

MM6140 

MN6240 

Type String-Out Regions 

Program main part 

Subroutines 
Constants 
Alarm entries 

String-Out Subroutine ragions are also needed to assemble this tape. 
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Non­
Alpha­
Numeric 

o 
1 
2 
3 
4 

5 

6 
7 

10 
11 
12 

13 
14 
15 
16 
17 
20 
21 
22 
23 

Comma 24 
25 
26 
27 
30 
31 
32 
33 

First Par 34 
35 
36 
37 

Last Par 40 
41 
42 
43 
44 
45 
46 

47 

50 
51 
52 
53 
54 

IA 
MJ 
TP 
RP 
TP 
MJ 

o 

RJ 
EJ 
TP 
EJ 
EJ 

TP 
TP 
EJ 
EJ 
EJ 
EJ 
EJ 
EJ 
MJ 

TP 
RJ 
TP 
EJ 
EJ 
EJ 
EJ 
MJ 
TP 
RJ 
RA 
MJ 
TP 
RJ 
RS 
SJ 
TP 
TJ 
TJ 

MJ 

RS 
TP 
MJ 
TP 
RS 

MG 
o 
MC36 
10025 
MC12 
o 

o 

SY 
MCI 
MC13 
SZ7 
SZll 

MC12 
SZ2 
MC3 
MC5 
MC4 
MC2 
MC34 
MC35 
o 

MC26 
MB37 
SY2 
MC2 
MC3 
MC4 
MCS 
o 
MC 
MB37 
ME17 
o 
MC30 
MB37 
ME17 
MG60 
MC12 
ME20 
ME21 

o 

ME21 
SY2 
o 
MC12 
ME22 

CT 
EW3 

:102} 

MG6 

o 

SYI 
MB 
A 
MGI05 
MGI05 

ME16 
A 
MG24 
MG34 
MG40 
MG62 
MG64 
MG64 
MF15 

ME13 } 
MB34 
A 
MF20 
MF20 
MF20 
MFI03 
MG4 
ME13 } 
MB34 
MC14 
MG26 
ME13 } 
MB34 
MC14 
MG44 
A 
MG53 
MG50 

MG4 

MC14 

~G32 } 
ME20 
ME23 
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Exit 
Set EW3 
Clear temporaries and go to check 
for D. • in start 
Come from MGI04 "before get next 
symbol" 
Free (first RJ SY SYI see in patch, 
MGI02) 
Get next symbol for SY (later ~ SZ) 
Is next symbol ~ . (the end point)? 
Put 1'40 0 CJ" --.+A 
Is first digit a letter? 
Is first digit a number or decimal 
point? 
Clear word index 
Put XS3 code at hand ~ A 
Is it, ? 
Is it ( ? 
Is it) ? 
Is it ; ? 
Is it neg. sign upper case? 
Is it neg. sign lower case? 
Illegal non-alph~wmeric symbol in 
type command 

Fill string-out for comma 

Put next symbol ~A 
Is it , ? 
Is it , ? 
Is it ) ? 
Is it ( ? 
Go to "before get next" 

Fill string-out for ( 

Adv. Level Meter by 1 
Do the same error tests as comma 

Fill string-out for) 

Reduce Level Meter by 1 
Is Level Meter ~ O? 
Yes, put zero ~A 
Are we inside subscr. var.? 
No: are we inside function? Only 
alternative with level > 0 
No: jump to get next symbol (really 
not needed; should never occur) 
Subtr. 1 from "inside funct" index 

Jump to one more error test 

Clear index "inside subscr. var." 
Subtr. "counted # of subscr." -

"stored"# of subscr." 



55 

56 
57 

60 
61 

Semicolon 62 
63 

Negative 64 
65 

66 
67 
70 
71 
72 
73 

74 
NEC 75 

76 
77 

100 
101 
, (V) 
.LV;;" 

103 

104 
105 
106 
107 
110 
III 

ZJ 

TP 
MJ 

RP 
TP 

TP 
MJ 

TP 
TJ 

EJ 
TP 
EJ 
TV 
MJ 
RA 

MJ 
TV 
SP 
SA 
LT 
MJ 
DT 
U.U 

EJ 

MJ 
1P 
EJ 
MJ 
TP 
MJ 

MG56 

MC12 
o 

10003 
MC12 

MC3 
o 

MC13 
SYll 

SY12 
MC14 
ME20 
MC6 
o 
ME22 

o 
MelO 
MC30 
SZ2 
o 
o 
C'V 
.... .1. 

MCI 

o 
SZ2 
MC33 
o 
MC3 
o 

CA MGl12 

MG5l 

ME22 
MF26 

MF24 ') 
ME17 1 

SZ2 } 
MG24 

A 
MF15 

MF15 

~77 } 
MH4 
MG4 
MC14 

MF77 
MH4 

25 } 36 
SZ2 
MJ 

MF123 

MG4 
A 
MGllO 
MH 
SZ2 
MG13 
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Is counted no. of var. of subscr. 
var. OK? 
Clear counter of subscripts 
Jump to alarm 5 (no. of subscripts 
not correct) 
Come from MG43 
Level Meter neg; clear Level Meter 
and inside subscr. variable and in­
side funct. and go to alarm 4 
Case; sneak XS3 code of comma in 
SZ2 and jump to making string-out 
for comma 
Put n40c,l c,I"~A 
Is next symbol not starting with 
decimal pt. or digit? 
Contains next symbol a letter? 

Are we inside subscr. var.? 

Set jump for neg. no. 
Jump to "before get next" 
Adv. no. of subscr. J 
Jump to alarm lA 
Restore jump to NUMBER 

No more 
used? 

Blend neg. sign (lower case) in 
XS3 code 

~~~ ;~_~~~R ~~?d!!~~:\ ~:~~h~~~: 
vVIllC .LLVlU II1U' , \:ICI. .L.LLA:)l.j"'dO')C I.Udl. 

symbol sentence 
Is first symbol ~ .? starts 
Yes, go to alarm. with ~ 
No, go on in routine 
Come from MGll or MGl2 
Is symbol "AND"? 
No, go on in rout. 
Yes. sneak comma in SZ2 
Go on in routine 

patch for 
case 
"AND" in­
stead of 
comma 



Alpha- 0 
Numeric I 

2 
3 
4 
5 

6 

7 

10 
Tn Comb. II 
List 

12 
13 
14 
15 

16 

17 

20 

21 
22 
23 

Subvar 2 24 

25 
26 
27 
30 
31 
32 
33 

34 
Sinvalf 35 
2 36 

37 
40 
41 

Sub- 42 
script 2 43 

44 
45 
46 
47 

IA 
TP 
TJ 

TP 
TP 
EJ 
EJ 

RJ 

RJ 

MJ 
RJ 

RJ 
TP 
QT 
EJ 

EJ 

EJ 

EJ 

TP 
QT 
EJ 
MJ 

TP 
EJ 
MJ 
TP 
TP 
QT 
TP 

MJ 
TP 
TJ 
TP 
EJ 
MJ 
TP 
EJ 
TP 
TJ 
TJ 
MJ 

MH 
MCl2 
MEl6 

MC14 
MCl2 
SZl2 
SZ7 

MB21 

TA 

o 
MB33 

MB24 
MC22 
TA4 
MCl7 

MC20 

MC21 

MC22 

MC31 
TA4 
MC37 
o 

MC5 
ME 
o 
MGl4 
MC23 
TA5 
TA3 

o 
MCl2 
ME20 
MC5 
ME 
o 
MC5 
ME 
MCl2 
ME20 
ME21 
o 

A 
MBIO 

MEl6 
A 
MJ 
MB43 

MBl5 

TAl 

MI 
MB30 

MB22 
Q 
MEl3 
MH42 

MH35 

MH52 

MH25 

~13} 
MF42 
MF45 

~30 } 
MF50 
ME20 

~23 } 
ME24 

MG4 

~63 } 

~53 } 
MG4 

~56 } 

~H50 } 
MF61 
MG4 
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Put zero ~A 
Is word ind. > zero? When yes, 
warning alarm I 
Put I in word index 
Clear A 
Has symbol no letter? 
With letter: is first character 
not a letter? 
Write SZ2-14 ~ SY2-14 and save SY2 
in ME 
Is symbol at hand in Combination 
List? 
No 
Yes, put CW and XS3 code in string­
out 
Write SY2-14 back in its place 
Mask for call word symbol ~ Q 
Call word symbol ~ MEl3 and A 
Was symbol in Comb. List subscript? 
64 
Was symbol in Comb. List single val. 
variable? 65 
Was symbol in Comb. List function? 
66 
Was symbol in Comb. List subscript­
ed variable? 77 

Was symbol in Comb. List pseudo op? 
40 
Was symbol in Comb. List Library 
Routine? 

Is next symbol ( ? 

No, go to alarm 
Put I in "inside subscr. var." 

Put no. of subscr. in storage 

Put XS3 code of subscr. var. in 
storage 
Go to "bef. get next" 

Are we inside subscr. var.? 

No: is next symbol ( ? 

No: go to "bef. get next" 

Is next symbol ( ? 

Are we inside subscr. var.? 

No: are we inside funct.? 
No: go to get next symbol 



Sub- 50 RA 
script 2A 51 MJ 

Func­
tion 2 

Not in 
List 

Sinva1f 
1 

52 TP 
53 EJ 
54 RA 

55 MJ 
56 TP 
57 EJ 

60 MJ 
61 TP 
62 MJ 
63 RA 
64 MJ 

CA 

IA 
o TP 
1 EJ 
2 TP 
3 EJ 
4 TJ 

5 TJ 

6 RJ 
7 RJ 

10 AT 

11 RJ 
12 TP 
13 TP 
14 TP 
15 TP 
16 RJ 
17 RJ 
20 MJ 
21 RA 
22 MJ 

23 EJ 
24 RA 

25 MJ 
26 RJ 
27 RJ 
30 AT 

31 MJ 

ME22 
o 

MC12 
ME20 
ME22 

o 
MC5 
ME 

o 
MC14 
o 
ME22 
o 
MH65 

MI 
MC5 
ME 
MC12 
SZlO 
ME20 

ME21 

RH 
TK 
MC17 

MB37 
MC27 
SZ2 
ME13 
MC12 
TE 
MB24 
o 
ME22 
o 

ME20 
ME22 

o 
RH 
TK 
MC20 

o 

CA MI32 

MC14 
MG4 

~56 } 
MC14 

MF64 

~H61 } 

MG4 
ME21 
MF12 
MC14 
MF37 

~34 } 

~I23 } 
MI21 

MFl15 

RHI 
TKI 
ME13 

MB34 

TF } TFl 
TF2 
TF3 
TEl 
MB22 
MG4 
MC14 
MI6 

MI26 
MC14 

MF117 
RHI 
'lK1 
ME13 

MIll 
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Adv. counter of subscr. by 1 
Go to "before get next" 

Are we not inside subscr. var.? 

We are inside: adv. counter of 
subscr. by I 
Go to alarm 20 

We are not inside: is next symbol 
( ? 
Go to l'before get next" 
Set "inside funct" to 1 
Go to warning alarm 2 
Adv. counter of subscr. 
Go to alarm 11 or 14 

Is next symbol ( ? yes: go to 
alarm 10 
No: is first letter not I,J,K,L,M? 

First letter I,J,K,L,M: Are we 
inside subscr. var.? 
Not inside sub. var.:are we inside 
function? Yes, go to alarm 17 
No, check format 
Get CW no. for 64: 65, 66 type 
Add 64 to it and store formed CW 
in ME13 
Fill string-out, etc. 

Add new 
file to 
Combination 
List 

fJ 3 ~ 
XS3 code 

CW 
zero 

Write SY2-14 back in its place 
Go to "before get next" 
Adv. counter for subscripts 
Go to set subscr. in string-out and 
Comb. List 
ATe we not inside subscr. var.? 
We are inside: adv. counter for 
subscr. 
Jump to alarm 
Check format 
Get CW No. for 64, 65, 66 
Add 65--- and store formed CW in 
ME13 
Go to set single val. funct. in 
String-out and Comb. List 



IA MJ 
Number 0 TP MC5 ~67 } 

Is next symbol ( ? Yes, go to 
1 EJ SY2 alarm 21 
2 TP MC12 ~73 } Is level = O? Yes, go to alarm 22 3 EJ ME17 
4 RJ MB21 MB15 No: store SZ2-14 ~SY2-14 WORK-

WORK12 
5 TP MC12 ~23 } Are we not inside subscr. var.? 6 EJ ME20 
7 RA ME22 MC14 We are inside sub. var.: add 1 to 

counter of subscripts 
10 MJ 0 MJ12 Jump to over-next instr. 
11 0 0 0 Free 
12 RJ RD RDI Check format of fixed point con-

stant 
13 TP SZ2 RS4 } Convert XS3 decimal no. to fixed 
14 RJ RS2 RS pt. octal no. 
15 TP TS3 A } Assign constant CW 16 RJ GW GWI 
17 TP Q ME13 } Put CW and XS3 code in string-out 20 RJ MB37 M834 and adv. 
21 RJ MB24 MB22 Write SY2-14 back 
22 MJ 0 :i3} Go to "before get next" 

Stated 23 TP MC16 Assign 75--- CW for funct. subscr. 24 MJ 0 MJ20 
CA MJ25 
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Bef.Go 0 

~ 
Go To 3 
End 4 

5 
6 
7 

10 
11 
12 

Bef. 0 
Extrif 1 
Extra 2 

3 
4 
5 
6 
7 

10 
NocH 11 

12 
13 

MEHR 14 
15 
16 
17 

Most 20 
21 

fA 
RA 
TP 
TP 
RJ 
TP 
TJ 
RS 
AT 
TV 
RJ 
MJ 
CA 

IA 
RJ 
TP 
RJ 
TP 
EJ 
EJ 
TP 
EJ 
MJ 
RA 
MJ 
TP 
TJ 
IF 
EJ 
MJ 
RS 
MJ 
CA 

MK 
ME17 
MC32 
SY2 
MB37 
MC12 
ME17 
EW3 
1OC14 
A 
WT 
o 
MK13 

ML 
MB24 
MC12 
SY 
SZ2 
1OC5 
MC4 
SY2 
MCl 
o 
ME15 
o 
MC14 
ME15 
"-',rn 
.::)J.~ 

MCl 
o 
ME15 
o 
ML22 

1OC14 } ME13 
SZ2 
MB34 
A ~ 
MF121 J 
r.r;40 
A 
WL 
WTl 
MG 

MB22 
ME15 
SYI 

~Lll } 
ML13 

~ } 
ML2 
MC14 
ML2 

~20 } 
A 
MKl 
MG4 
1OC14 
ML2 

} 
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Adv. Level Meter 

Wr i te fj. • in string-out 

Is Level Meter = O? 
No, go to alarm 4 

Send string-out to tape 

Exit 

Restore SY2-14 

1 

Put zero in "extra Level Meter" 
Get next symbol 

Is symbol at hand ( ? 

Is symbol at hand ) ? 

Is next symbol fj. • ? 

Adv. extra Level Meter 

Is extra Level Meter > 1 ? 

Is next symbol 6 . ? 

Go to "bef. get next" 
Reduce extra Level Meter by 1 

END 



o 

1 
2 
3 
4 

5 
6 
7 

10 
11 
12 

13 
14 
15 
16 

17 
20 
21 
22 
23 
24 
25 
26 

27 
30 
31 

32 
33 
34 
35 
36 
37 
40 
41 
42 
43 
44 

45 

IA 
TV 

MJ 
TP 
TP 
RJ 

TP 
RJ 
MJ 
RJ 
TU 
TU 

RJ 
MJ 
RP 
TP 

RP 
TP 
MJ 
RP 
TP 
MJ 
TP 
ST 

ZJ 
TU 
TU 

RJ 
MJ 
TU 
TU 
RJ 
MJ 
o 
o 
o 
TP 
EJ 

MJ 

MB 
ML16 

o 
30000 
30000 
EW 

ME14 
EW 
o 
MB54 
MC25 
MG30 

MB7 
o 
30013 
SY2 

30013 
SZ2 
o 
30013 
ME 
o 
MC5 
SY2 

MG4 
MC10 
MCll 

MB7 
o 
MC6 
MC7 
MB7 
o 
o 
o 
o 
MC5 
SY2 

o 

Subroutines 

MG4 } 

MG10 
EW2 
ME14 
EWl 

EW2 
EWI 
30000 
MF 
MB2 
MB3 

MB2 
MH2 
MB17 
ME 

MB21 
SY2 
30000 
MB24 
SY2 
30000 
A 
A 

MLl 
} 

MB2 } MB3 

MB2 
30000 

MB2 } MB3 
MB2 

rooo} 
~105 } 

MF31 
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Put "JUMP to EXIT" in place "bef. 
get next" 
Back to routine 
CW 
XS3 symbol 
Place CW and XS3 code in string-out 
and adv. addresses concerned 

Warning 1 

Go to print warning alarm, and put 
string-out for comma in list and go 
back to routine. 

Write ttget next symbol" SZ2-14 
~SY2-l4 and save SY2-l4 in 
MEO-12 

Write SY2-14 back 

Is next symbol ( ? when no, go to 
get next symbol. When yes, come 
back to RJ 

Place CW and XS3 code in string-out 
when found in Comb. List 

Place CW and XS3 code in string-out 
when CW placedin ME13 

Free 

Alpha-numeric symbol with first 
char. digit (SY not yet moved, OK) 



46 RJ UZ UZ1 Error count 
47 TP YZ1 UP3 

1 50 TP WL1 YZ4 heading printed 
51 RJ UP2 UP 
52 TP 30000 UP3 Error print text printed 
53 RJ UP2 UP ) 

54 RJ MB54 MB55 Exit for RJ used 
55 MJ 0 MG4 Normal exit 
56 TP yz UP3 
57 MJ 0 MB50 ) Entry for warnings 

CA MB60 
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Alarm Entries and Exits 

IA MF 

} 0 TP SZ2 YYI0 
1 TP SZ3 YYll Warning alarm 1 2 TO YY MB52 
3 MJ 0 MB56 
4 0 0 0 
5 0 0 0 
6 0 0 0 Free 7 0 0 0 

10 0 0 0 
11 0 0 0 
12 TP SZ2 YB6 } 13 TIJ YB MB52 Warning alarm 2 
14 MJ 0 MB56 
15 TP SZ2 YC4 } 16 TIJ YC MB52 Alarm 1 
17 MJ 0 MB46 
20 TP SZ2 YE5 

} 21 TP SY2 YE7 Alarm 3 22 TIJ YE MB52 
23 MJ 0 MB46 
24 TIJ YF MB52 } Alarm 4 25 MJ 0 MB46 
26 TP ME24 YG6 } 27 TIJ YG MB52 Alarm 5 
30 MJ 0 MB46 
31 TP SZ2 YH6 } 32 TO YH MB52 Alarm 6 
33 MJ 0 MB46 
34 TP SZ2 

YI2 } Alarm 10 35 TO YI MB52 
36 MJ 0 MFl13 
37 TP SZ2 YJ6 } 
40 TO YJ MB52 Alarm 11 
41 MJ 0 MB46 
42 TP SZ2 YK6 } 43 TIJ YK MB52 Alarm 12 
44 MJ 0 MFlll 
45 TP SZ2 YM6 } 
46 TO YM MB52 Alarm 14 = 12A 
47 MJ 0 MFlll 
50 TP SZ2 YLlO } 
51 TO YL MB52 Alarm 13 
52 MJ 0 MB46 
53 TP SZ2 YN6 } 54 TU YN MB52 Alarm 15 
55 MJ 0 MFI07 
56 TP SZ2 Y04 } 57 TO YO MB52 Alarm 16 
60 MJ 0 MFI07 
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61 TP SZ2 YP4 } 
62 TO YP MB52 Alarm 17 
63 MJ 0 MB46 
64 TP SZ2 YQ5 ~ 
65 TU YQ MREl2 Alarm 20 
66 MJ 0 ~46) 
67 TP SZ2 

m4 } 70 TP SZ3 YR5 Alarm 21 71 TO YR MB52 
72 M.1 0 MFI07 
73 TP SZ2 

YS4 } 74 TP SZ3 YS5 Alarm 22 75 TO YS MB52 
76 MJ 0 MB46 
77 TP SZ2 YT6 " 

100 TP SY2 YT7 } Alarm 23 = lA 
101 TO YT MB52 
102 MJ 0 MB46 
103 RJ MB54 MF20 } Alarm old 2 = 3A 
104 MJ 0 MLI 
105 TP SZ2 

YH6 } 106 TO YH MB52 
107 RJ MB54 MB46 Alarm 6A 
110 MJ 0 MLI 
III RJ MB54 MB46 '} 
112 MJ 0 MB25 
113 RJ MB54 MB46 ) 
114 MJ 0 ML J 
115 RJ MB54 MF61 } Alarm 17 116 MJ 0 MI17 
117 RJ MB54 MF37 } Alarm 11 120 MJ 0 MI17 
121 RJ MB54 MF24 } 
122 MJ 0 MG 
123 TO YD MB52 } 
124 RJ MB54 MB46 Alarm 2 (first symbol ~ .) 
125 MJ 0 JIG 

CA MF126 
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Warning Alarm 1 

IA YY 
0 0 YYl 0 
1 40 YY2 11 
2 26 51474 72401 Comma assumed preceding symbol[ ] . 
3 24 65656 74730 
4 27 01525 43026 
5 30 27345 03201 
6 77 77777 77777 
7 77 77777 77777 

10 0 0 0 SZ2 
11 0 0 0 SZ3 
12 01 22777 77777 

CA YY13 

Warning Alarm 2 

IA YB 
0 0 YB1 0 
1 40 YB2 16 Typed value of function[ ] may not 
2 66 73523 02701 correspond to stated arguments. 
3 70 24466 73001 
4 51 31013 16750 
5 26 66345 15001 
6 0 0 0 SZ2 
7 01 47247 30150 

10 51 66010 10101 
11 01 01010 10101 
12 01 01010 10126 
13 51 54543 06552 
14 51 50270 16651 
15 01 65662 46630 
16 27 01245 43267 
17 47 30506 66522 

CA YB20 
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Alarm 1 

IA YC 
0 0 YCl 0 
1 "1"\ vrn ,A Symbol [ ] illegal .l "iV ~\J~ .LV 

2 65 73472 55146 in type sentence. 
3 01 77777 77777 
4 0 0 0 SZ2 
5 01 34464 63032 
6 24 46013 45001 
7 66 73523 00165 

10 30 50663 05026 
11 30 22777 77777 

CA YC12 

Alarm 2 

IA YO 
0 0 Y01 0 
1 40 Y02 13 
2 31 34546 56601 First symbol space point. 
3 65 73472 55146 Sentence not further checked. 
4 01 65522 42630 
5 01 52513 45066 
6 22 01653 05066 
7 30 50263 00150 

10 51 66013 16754 
11 66 33305 40101 
12 01 01010 10101 
13 01 01010 12633 
14 30 26453 02722 

CA Y015 

526 



Alarm 3 

IA YE 
0 0 YEl 0 
1 40 YE2 15 
2 24 27442 42630 Adj acent symbols [ ] [ ] 
3 50 66016 57347 meaningless In type 
4 25 51466 50177 sentence. 
5 0 0 0 SZ2 
6 01 77777 77777 
7 0 0 0 SY2 

10 01 47302 45034 
11 50 32463 06565 
12 01 34500 16673 
13 52 30010 10101 
14 01 01010 lO101 
15 01 01016 53050 
16 66 30502 63022 

CA YE17 

Alarm 4 

IA YF 
0 0 YFI 0 
1 40 YF2 6 
2 52 24543 05066 Parentheses not correctly placed. 
3 33 30653 06501 
4 50 51660 12651 
5 54 54302 66646 
6 73 01524 62426 
7 30 27227 77777 

CA YFI0 
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Alarm 5 

1A YG 
0 0 YGI 0 
1 40 YG2 15 Subscripted variable[ ] has 
2 65 67256 52654 incorrect number of subscripts. 
3 34 52663 02701 
4 70 24543 42425 
5 46 30017 77777 
6 0 0 0 ME 24 
7 01 33246 50134 

10 50 26515 45430 
11 26 66015 06747 
12 25 30540 10101 
13 01 01010 10101 
14 01 01010 15131 
15 01 65672 56526 
16 54 34526 66522 

CA YG17 

Alarm 6 

IA YH 
0 0 YHl 0 
1 40 YH2 14 

2 24 46523 32450 Alpha-numeric symbol[ Jhas 
3 67 47305 43426 digit as first character. 
4 01 65734 72551 
5 46 01777 77777 
6 0 0 0 SZ2 
7 01 33246 50127 

10 34 32346 60124 
11 65 01313 45465 
12 66 01010 10101 
13 01 01010 10101 
14 01 01263 32454 
15 24 26663 05422 

CA YH16 
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Alarm 10 

IA YI 
0 0 YIl 0 
1 40 YI2 23 
2 0 0 0 SZ2 
3 01 24525 23024 [ ] Appears as function or 
4 54 65012 46501 subscripted variable, but is 
5 24 01316 75026 not previously mentioned in problem. 
6 66 34515 00151 
7 54 01656 72565 

10 26 54345 26630 
11 27 01010 10101 
12 01 01010 10101 
13 01 01010 10101 
14 01 70245 43424 
15 25 46302 10125 
16 67 66013 46501 
17 50 51660 15254 
20 30 70345 16765 
21 46 73014 73050 
22 66 34515 03027 
23 01 34500 15254 
24 51 25463 04722 

CA YI25 

Alarm 11 = Alarm 14 

IA YJ 
0 0 YJl 0 
1 40 YJ2 11 
2 31 46512 46634 Floating point variable[ ] 
3 50 32015 25134 used as subscript. 
4 50 66017 02454 
5 34 24254 63001 
6 0 0 0 SZ2 
7 01 67653 02701 

10 24 65016 56725 
11 65 26543 45266 
12 22 77777 77777 

CA YJ13 
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Alarm 12 

IA YK 
0 0 YKI 0 
1 40 YK2 14 Pseudo operation symbol[ ] 
2 52 65306 72751 illegal in type sentence. 
3 01 51523 05424 
4 66 34515 00165 
5 73 47255 14601 
6 0 0 0 SZ2 
7 01 34464 63022 

10 24 46013 45001 
11 66 73523 00101 
12 01 01010 10101 
13 01 01010 10101 
14 01 01016 53050 
15 66 30502 63022 

CA YK16 

Alarm 13 

IA YL 
0 0 YLI 0 
1 40 YL2 14 
2 65 67256 52654 Subscripts of subscripted 
3 34 52666 50151 variable[ J are missing. 
4 31 01656 72565 
5 26 54345 26630 
6 27 01702 45434 
7 24 25463 00177 

10 0 0 0 SZ2 
11 01 24543 00101 
12 01 01010 10101 
13 01 01010 10101 
14 01 01010 14734 
15 65 65345 03222 

CA YL16 
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Alarm 14 = 12A 

IA YM 
0 0 YMI 0 
1 40 YM2 14 
2 46 34255 42454 Library Routine symbol [ ] 
3 73 01545 16766 illegal in type sentence. 
4 34 50300 16573 
5 47 25514 60177 
6 0 0 0 SZ2 
7 01 34464 63032 

10 24 46013 45001 
11 66 73523 00101 
12 01 01010 10101 
13 01 01010 10101 
14 01 01016 53050 
15 66 30502 63022 

CA YM16 

Alarm 15 

IA YN 
0 0 YNI 0 
1 40 YN2 20 
2 31 46512 46634 Flo a tin 9 po in t va ria b 1 e [ ] 

used as function symbol 
3 50 32015 25134 or as subscripted variable. 
4 50 66017 02454 
5 34 24254 63001 
6 0 0 0 SZ2 
7 01 67653 02701 

10 24 65013 16750 
11 26 66345 15001 
12 01 01010 10101 
13 01 01010 10101 
14 65 73472 55146 
15 01 51540 12465 
16 01 65672 56526 
17 54 34526 63027 
20 01 70246 43424 
21 25 46302 27777 

CA YN22 
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Alarm 16 

IA YO 
0 0 YOl 0 
1 40 Y02 16 Subscript [ ] appears as 
2 65 67256 52654 function or subscripted 
3 34 52660 17777 variable. 
4 0 0 0 SZ2 
5 01 24525 23024 
6 54 65012 46501 
7 31 67502 66634 

10 51 50015 15401 
11 01 01010 10101 
12 01 01010 10101 
13 01 01010 10101 
14 65 67256 52654 
15 34 52663 02701 
16 70 24543 42425 
17 46 30227 77777 

CA Y020 
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Alarm 17 

IA YP 
0 0 YPI 0 
1 40 YP2 11 Subscri pt [ ] used as 
2 65 67256 52654 argument of a functi on. 
3 34 52660 17777 
4 0 0 0 SZ2 
5 01 67653 02701 
6 24 65012 45432 
7 67 47305 06601 

10 51 31012 40131 
11 67 50266 6345J 
12 50 22777 77777 

CA YP13 

Alarm 20 

IA YQ 
0 0 YQl 0 
1 40 YQ2 10 Function symbol [ ] 
2 31 67502 66634 appears as subscript. 
3 51 50016 57347 
4 25 51460 17777 
5 0 0 0 SZ2 
6 01 24525 23024 
7 54 65012 46501 

10 65 67256 52654 
11 34 52662 27777 

CA YQ12 
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Alarm 21 

IA YR 
0 0 YRl 0 
1 40 YR2 17 [ ] 
2 26 51506 56624 Constant [ ] appears as 
3 50 66017 77777 function or subscripted variable 
4 0 0 0 SZ2 
5 0 0 0 SZ3 
6 01 24525 23024 
7 54 65012 46501 

10 31 67502 66634 
11 51 50015 15401 
12 01 01010 10101 
13 01 01010 10101 
14 01 01010 10101 
15 01 01016 56725 
16 65 26543 45266 
17 30 27017 02454 
20 34 24254 63022 

CA YR21 

Alarm 22 

IA YS 

0 0 YSI 0 
1 40 YS2 15 

Constant ~ ~ appears as 2 26 51506 56624 
3 50 66017 77777 variable to be typed 
4 0 0 0 SZ2 
5 0 0 0 SZ3 
6 01 24525 23024 
7 54 65012 46501 

10 70 24543 42425 
11 46 30016 65101 
12 25 30010 10101 
13 01 01010 10101 
14 01 01010 10101 
15 01 01010 10101 
16 66 73523 02722 

CA YS17 
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Alarm 23 = lA 

IA YT 
0 0 ITI 0 
1 40 YT2 10 Negative subscript [ ] illegal. 
2 50 30322 46634 
3 70 30016 56725 
4 65 26543 45266 
5 01 77777 77777 
6 0 0 0 SZ2 
7 0 0 0 SY2 

10 01 34464 63032 
11 24 46227 77777 

CA YT12 

Headings for Warnings and AlarmS' 

IA yz 
0 0 YZ2 7 
1 0 YZ2 5 
2 65 30506 63050 
3 26 30010 17777 
4 0 0 0 Sentence no. 

Sentence 6 ~ [ ] ~ ~~ 
(Type) ~ 6 

5 01 01011 76673 
6 52 30430 10177 Warning, ~ ~ 
7 71 24545 03450 

10 32 21010 17777 
CA YZll 
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o 
1 
2 
3 
4 
5 
6 
7 

10 
11 
12 
13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 
'11\ 
vv 

31 
32 
33 
34 
35 
36 
37 
40 

fA roc 
o 1 
01 22777 
23 77777 
21 77777 
43 77777 
17 77777 
o ME13 
o SZ2 
o TA4 
o TA3 
o 0 
40 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 77777 
o ~26 
o 0 
o 3 
1\ '1 
v r-

o 0 
o 0 
24 50277 
02 77777 
o 77777 
o WL3 
o 0 
o WL 
CA MC4l 

o 
77777 
77777 
77777 
77777 
77777 
MG75 } 
MG4 

~J } 
o 
o 
1 
2 
75000 
64000 
65000 
66000 
77000 
77777 
o 
o 
40 
o 
r\ 
V 

70000 
120 
77777 
77777 
77777 
WL3 
40000 
WL 

Constants 

u adv. and CW for ( 
XS3 corle of {) 
XS3 code of 
XS3 code of , 
XS3 code of ) 
XS3 code of ( 

For symbols with CW in ME13 

For symbols found in Comb. List 

Zero 
Indicator 
One 
Two 
For Dununy CW 
For CW fixed point variable 
For CW single val. 
For CW function 
For CW and mask 
Mask 
Mask 
Address of CW for comma 
CW for comma 
For adv. u 
For auv. u. ctiiU en l(j:st par. 
Mask for pseudo op 
CW for ~ 
ttand" 
tt ___ " XS3 lower case 
tt ___ tt XS3 upper case 
Constant for EW3 
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ME 0-12 
13 
14 
15 
16 
17 
20 
21 
22 
23 

ME 24 

Temporaries: Type String-out 

Storage for SY2-14 
Temp. storage for CW (call word) 
Temp. storage for new MB3 
Extra Level Meter 
Word index 
Level Meter 
Index "inside subscripted variable" 
Index "inside subscripted function" 
Counter for subscripts 
Stored value for number of subscripts 
Stored XS3 code of subscripted variable 
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List String-Out Routine 

The List String-Out Routine translates the pseudo code "List" sentences 

from the corrected Problem Tape on Uniservo 5 and edits and stores the in­

formation in the format prescribed for input to the List Generation routine 

(see List Generation write-up). During the translation of the input sentence, 

extensive checks are made for strict adherence to the List sentence format 

specified in the Unicode manual, including the proper use of commas where 

required. When an error is detected, a statement describing the error con­

dition is typed on the on-line Flexowriter. Errors are of two types; those 

which must be corrected before compilation can continue beyond the string-out 

(translation) phase, and those which give rise to a ·warning" typeout on 

the Flexowriter to point out the inconsistency, but which do not preclude the 

successful compilation and execution of the Object Program. Errors of the 

latter kind include the word "warning" in the Flexowriter typeout. The texts 

of all error typeouts are included in the annotated cOding. In general, the 

errors detected prior to the Title or Column Headings are of the first kind 

and those detected within the title or column headings are of the latter kind. 

The list which is produced as input to the List Generation routine is 

referred to as the List String-out and is written on magnetic tape when it is 

completed. During translation, this routine records the call word for each 

of the variables to be listed as well as the call word designating the Uni­

servo on which the listing is to be made during the running of the Object 

Program. In addition to the above call words, the List String-out includes a 

section containing the headings for the listing and a count of the total 

number of words in the headings. The headings are stored in the list exactly 

as they are to be transferred to the listing tape. 

The texts of the headings are included just as they appear on the input 

tape; however, they are edited for position on the High Speed Printer sheets. 

The title is edited so that it is always centered on the page, regardless of 

the number of characters it includes. The column headings and/or the names of 

the variables are edited so that they are centered on the page, regardless 

of the number. In addition, within the four words (23 characters) allowed 

for each column heading or variable name, the characters are positioned with 
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respect to the decimal point for floating point quantities or the assumed 

point for fixed point quantities. The assumed point is to the right of fixed 

point numbers. 

Figure I shows the format of the heading list within the List String-out 

when all three sections are included, i.e., title, column headings and variable 

names. It also shows the position of the column headings and/or variable 

names within their assigned blockettes, depending on the number of such 

column heading and/or variable names. 
Figure 2 shows the positions of the XS3 characters within the title 

blockette and within the four word items for the column headings and variable 

names. 

If either the column headings, or title, or both are omitted from the 

input tape, the corresponding blockette(s) is omitted from the heading list 

in the List String-out, and the succeeding blockette(s) packed upward (see Fig. 

1). The leftmost character of the first word of the heading list is a Fast 

Feed 1 symbol. 
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IZ 
..-
C/l 

IZ4 Q 

~ 
:3 
0 LZIO 
C\I 

} 4 WORDS -- TIllE 
c..:I IZ14 ~ 
c..:I 
::a:::: 

~ [220 
....J 
c:o 

LZ24 
..- } 1st Col. Hdg. } C/l 

LZ30 1st Col. Hdg. } 
Q 

~ } 2nd Col. 1st Col. Hdg. :3 Hdg. } 
0 I.Z34 2nd Col. Hdg. } lIst Col. Hdg. } 1st C\I 

} 3rd Col. -- Hdg. } 2nd Col. Hdg. COLUMN 
C,.Il 

~ Hd{;l. HEADING ~ LZ40 3rd Col. Hdg. } 2nd Col. 0 E-t 
} 4th Col. c..:I 3rd Col. Hdg. ::a:::: Hdg. } 

~ LZ44 4th Col. Hdg. 
....J 

} 5th Col . a:l Hdg. 
LZ50 

..- } 1St Var • 

} C/l 
Q LZ54 1st Var. 
~ 

} 2nd Var. } 1St Var. :3 

} } 1St Var. 0 LZ60 2nd Var. rst C\I 

} 3rd Var. } 2nd Var. -- VARIABLE 
~ LZ64 } 3rd Var. } 2nd Var. NAME 
c..:I 

} 4th Var. } 3rd Var. ::a:::: 

} ~ I.Z70 4th Var. ....J 

} 5th 
a:l Var. 

Figure 1. Heading List Format 



FORMAT OF EDITED TITLE BLOCKETTE 

~-----------------------------------------One blockette (120 XS3 characters)--------------------------------------~> 

C .. n 
;l:::.. 
...... 

The nwmbers in the above diagram indicate positions of the XS3 characters of the title within the 
blockette, depending on the total number of characters. If the title has only one character, it appears to 
the left of center; if it has two characters, the first appears to the left of center, the other to the 
right; if it has three characters, the first two appear to the left of center and the third to the right of 
center; etc., only 119 of the 120 characters are allowed for the title. 

FORMAT OF EDITED COLUMN HEADINGS OR VARIABLE NAMES 

Floating Point Quantities (position about decimal point) 

1st Word 2nd Word 3rd Word 4th Word 
__ ------A-----_, __ -----A~------_, _--A---_ 

.~Decimal point of associated floating point numbers 
in listing 

Fixed Point Quantities (position about assumed point) 

3rd Word 
A 

Assumed point to right of associated fixed ~. 
point numbers in listing 

4th Word 

The nwmbers in the above diagram indicate positions of the XS3 characters of the column headings or 
variable names, depending on the total number of characters in the column heading or variable name. 

Figure 2. Format of Edited Title Blockette, Edited Column Headings or 
Variable Names, Fixed Point Quantities 



CJl 
~ 
~ 

Preset 

stringout 

SYMBOL=-
open 

arenthesis? 

No 

SYMBOL = 

Decrease 
parenthesis 

level 

Alarm #5 

Alarm #4 

Advance 
parenthesis 

level 

No Alarm #6 

List String-out (Variable Phase) 

Yes 

SYMBOL = 
comma or 

semi-<:olon? 

Gf---1 

SYMBOL := 

Alarm 11:1 

Alarm #2 ~ 
Alarm #3 

"T;:lpe" on 
parenthesis 
level zero? 

No 

~larm #7 

SYMBOL ==-~ 
variable? )- . '-J 

No 

SYMBOL =-) 
constant? 

No 

SYMBOL == ~ 
space-peri(1~ 

No 

SYMBOL =-r O 
2 

comma or semi 
colon? 



c .. n 
~ 
w 

Check for legal 
variable sym. 

Obtain non-subs 
variable 

call word 

Alarm #8 

SYMBOL ==­
fixed point 

variable? 

No 

SYMBOL == 
comma or semi­

colon? 
No 

Alarm #10 

SYMBOL ==­
pseudo 

operation? 
No 

Alarm #9 

Fixed point var. 
file to combinatio 

list 

Floating pt. var. 
to combination 

list 

SYMBOL =­
subscripted 

variable? 

No 

SYMBOL ==­
fixed point 

SYMBOL =. 

variable? 

Set fix pt. indi­
cator & advance 

var. count 

Set floating pt. 
indicator & advance 

var. count 

Store XS3 sym~ 
for heading ed it 

Call word 
to stringout 



Call word 
tQ 

strlngout 

Set floating pt. 
indicator & ad­
vance var. count 

Store XS3 symbol 
for heading edit 

Store XS3 
symbol for head­

in edit 

Set subscript 
parenthesis level 
~ zero 

§{A Symbol 
to 

~~ccumu lat or 

SYMBOL = 
variable? 

Alarm #14 

Advance Subscript 
parenthesis level 

by 1 

Number of 
subscripts -1 
~ Index 

SYMBOL = 

No 

Alarm #11 

SYMBOL == 
close 

parenthesis? 

Zeroize count 
of subsc.ripts 

processed 

Get next) 
symbol 

SYMBOL ::::: 

Yes 

Alarm3 

SYMBOL == 
open 

SYMBOL == 
~~-{ comma or semi­

parenthesis? colon? 

Yes 

Alarm #131 



VARIABLE == 
"tape"? 

Yes 

Alarm #15 

SYMBOL ::::= 

floating point 
variable? 

Yes 

Alarm #16 

Check for legal 
variable symbol 

Number of 
characters in 

symbol> 6? 

Alarm U20 

Get next 
symbol 

Alarm #19 

SYMBOL == 
pareRfRgsis? 

No 

Alarm #17 

SYMBOL ::::=. 
fixed point 

variable? 

No 

SYMBOL == 
pseudo operation or 

library routine? 
No 

~_Y~e~s~ ____ ~ Alarm #17A 



SYMBOL ==­
open 

parenthesis? 
Yes 

Advance 
parenthesis 
level by 1 

SYMBOL ==::. 

Alarm :tt16 

SYMBOL ==-
~-~ Alarm :ttlnA 

No 

Alarm :tt18 

No 

Alarm :ttIS 

Obtain non-subs. 
variable call word 

Set 
parenthesis 
leve 1 = zero 

No 

Close parenthesis 
on level zero? 

SYMBOL -==-

Alarm :tt12 

SYMBOL ==­
close 

parenthesis? 

Yes 

Decrease 
parenthesis 

level 

SYMBOL ~-Yes 
fixed point 18 

variable? 

No 

Alarm Ul~ 



SYMBOL == 
supe rscript 

constant? 
Yes 

Alarm U21 

SYMBOL == 

Alarm #12 

Check for fixed 
point constant 

Convert XS3 
constant \0 oc a 

Advance count of 
subscripts 
processed 

SYMBOL == 

Octal constan 
to constant 

pool 

Store XS3 sym for 
heading edit 

Call word 
to stringout 

SYMBOL -==­
close 

parenthesis? 

Close parenthesis 
on level zero? 

Store XS3 symbol 
for heading edit 

No 

Alarm #22 

Correct number of 
valid subscripts 
for subs. var.? 

No 

Alarm #23 



No 

Alarm #25 

Function call 
to string­
out 

Alarm 1124 

Set floating 
pt. indicator 
& advance 

count 

Store XS3 symbo 
for heading edit 

Save 
of 

SYMBOL=::'rO 

open 7A 
parenthesis? 

I Yes 

argum~~ r Alarm U2~J 
functl~ 



Subroutine to Process Arguments of Function (Referenced by Alarms #17A & #26) 

Set function 
parenthesis level 

to zero 

SYMBOL == 

Advance 
function 

parenthesis 
level by one 

No 

Function Sym­
bol to temp. 

storage 

Alarm #27 

SYMBOL -==-

No 

SYMBOL = 
close 

parenthesis? 

Decrease 
function 

parenthesis 
level 

Close parenthesis 
on level zero? 

No 



CJl 
CJl 
o 

List String-out (Tape Designation Phase) 

Symbol following 
word "tape" = 

s ace-period? 
Yes 

Alarm #29 

Symbol following 
word "tape" = 

ccnstant? 
Yes 

Symbol following 
word "'tape" = 

variable? 
No 

(
Symbol following '~' No 
word "tape" = 23 
comma or semi-colon? 

Yes 

~
trin~ut 

Alarm n30 eXlt 
\ 

'-----

Symbol following 
word "tape" = open 

Symbol following No 
word "tape·' = close~-~ Alarm #33 

arenthesis? are nthe~;i s? 
Yes 

Alarm #31 



Check for legal 
variable symbol 

SYMBOL ::::: 
fixed point 
variable? 

No 

Alarm 11:36 

Number 
characters in 

symbol> 6? 

Alarm 11:36 

Obtain non-subs. 
variable call word 

SYMBOL==-

Yes 

Call word to 

Accumulator 

SYMBOL -=­
~'--'""'1 library 

Alarm 11:34 

ixed point 
var. file to 
Combination 

List 

No 

Symbol ==­
pseudo operation? 

Yes 

Alarm 11:35 

SYMBOL== 
fixed point 

variable? 

No 



Tape Number 
fixed point 

2,3,4,5,6,7,8,9, 
or 10 ? 

es 

Convert XS3 
constant to 

octal 

Tape Number == 
fixed point one? 

Yes 

Alarm #56 

constant 
pool 

Alarm #57 

Check 
point constant 

Tape Number 
call word to 

string.out 

Prin~out made 
previously? 

w.-------4 

Alarm #37 
Stri~7 eXIt 

\I 

Tape Number 
call word i 
rewind list? 

Yes 

Maximum number oj 
call words in re­

wind list? .... 
No 



CJI 
CJI 
~ 

Tape number 
call word to 

rewind list 

Number of errors 
in this sentence 
~ accumulator 

List Stringout (Tape Designation Phase, Cont.) 

SYMBOL == SYMBOL -::::. No 
t----~ comma 0 r se mi -1-------------. 

Alarm #40 

Have there been Yes 

No 

Yes 

SYMBOL=-
clgse. parent eSIs? 

Warning 
#41 

Yes 

Alarm #39 

colon? 
Yes 

No SYMBOL = 
open 

parenthesis? 

Yes 

Alarm #38 



Preset 
heading 

hase 

Current 
symbol ~ 

accumulator 

List String.out (Heading Phase) 

Variable indicator 
All variable No word ~ inputof 

edi ted? ~-~ edi t variable 

SYMBOL ==. 
space-period? 

subroutine 

Get. next 
symbol 

SYMBOL-=-

Yes 

Advance assembly 
block address to 
address for next 
variable name 

I35\-- zeroizeJ V- assembly 
block 

No 

SYMBOL=- SYMBOL ==-

Warning 
#.113 

~~ning 
~--~1:42 



Get next 
acter 

CHARACTER -==-

Advance 
pa re nthes i s 
level by 1 

Get next 
character 

Store XS3 character 
for heading edit 

CHARACTER -
space (l:l)? 

No 

Alarm #47 

Preset title 
section 

Get next 
character 

Close parenthesis 
on level zero? 

Store XS3 character 
for heading edit 

Warning 
#50 

CHARACTER == 



List Stringout (Heading Phase, Cont.) 

Get next 
character 

Preset column 
heading section 

Store XS3 character 
for heading edit 

SYMBOL== 
comma or 

semi-colon? 

Advance column 
heading count 

Yes 

CHARACTER 
.:= space? 

SYMBOL -==­
open 

arenthesis? 
Yes 

~
eroize 

42 assembly 
block 
....;....;..~--~ 

Warning 
#48 

Next character to 
accumulator 

CHARACTER 

Yes 

Advance 
parenthesis 

level by 1 

No~MBOL==: 
~€,-periOd? 

WBrning 
#49 



c..n 
C.11 
-.J 

Close parenthesis 
on level zero? 

Store XS3 character 
for heading edit 

List Stringout (Heading Phase, Cont.) 

Edit column 
heading 

Warning 
#45 

Get next 
character 

Get next 
character 

SYMBOL ==. 

Yes 

Warning 
#44 

CHARACTER 
== period? 

Get next 
symbol 

Yes 

SYMBOL -::::::. 
open 

parenthesis? 

Warning 
#46 

SYMBOL ==-



CJl 
CJl 
co 

Is there a 
title? 

End Li st String-out 

Heading list (title, 
Yes column headings & 

variable names) to 
string-out 

Is there a 
title? 

Heading list (title 
es & variable names) 

Set heading 
word count 
to 4010 

Heading list(column 
heading & variable 
names) to string-out 

Heading list 
(variable names) 

to strin ut 

to string.out 

Set heading 
word count 

to 2010 

Fast feed 1 symbol 
to first character 
of headings in 

string.out 

Set heading 
word count 

to 6010 

Number of words in 
string.out to first 
word of stringout 

Send string-()ut 
to tape 



C .. 11 
Ul 

'" 

entrance 

List Subroutine to Send Call Word to Stringout 

Send call word from 
~---;;..t "Q" register to in­

put of stringout 
subroutine 

Stringout subroutine to 
send call word to string­

out 

List Subroutine to Advance and Check Variable or Column Heading Count 

Preset for 
fl9at!ng point 

lndlcator 

Preset for 
floating point 
character limit 

entrance 

Preset for 
fixed point 
indicator 

Preset for 
fixed point 

character limit 



List Subroutine to Advance and Check Variable or Column Heading Count, Cont. 

Advance 
variable 

count b I 

'\---~ 

No Alarm #51 

Fixed or floating 
point indicator to 
variable indicator 

word 

Number of variables Yes 
> number of 

column headings? 

No 

Warning 
#52 

Preset subroutine to 
1ts tore XS3 character 
for heading edit" 
for variable name 

Advance column 
heading count 

by one 

Preset subroutine to 
"store XS3 character 
for heading edit" fo 

column heading 

SYMBOL ==: 

Zeroi~~e 

character 
count 

r~:;;-FJ-' ne 
eXIt 

Preset 
character 

shift 
L..-_____ ~ 

Preset index to check 
if assembly block word 

is full 

Yes 



List Subroutine to Store XS3 Character for Heading Edit 

Variable 
entrance 

2310 > number of 
characters in 
variable name? 

No 

Warning 
#53 

Reset entrance 
to by-pass 

this routine 

Yes Advance 
character 
count by 1 

Decrease 
shift count 

by six 

Decrease 
index 

Current word in 
assembly block 
full? (check index 

Advance current 
assembly block 

address 

Reset shift 
count to 3610 

Reset index 
to five 

Column 
heading 
entrance 

310> number 
characters in 

umn headin 

Yes 

Warning #54 Reset entrance 
to by-pass this 

routine 

Shift character 
to position 
in accumulator 

Add character to 
current word in 

assembly block 



List Subroutine to Store XS3 Character for Heading Edit, Cont. 

Title 
entrance 

11910 > numb:r of 
characters In 

No 

title? 

Advance title or 
column heading 
character count 

by one 

C-haracter to 
register 

Warning #55 
Reset entrance}8 
to by-pass 61 

this routine 

List Subroutine to Store XS3 Symbol for Heading Edit 

,,--~ 

Number of char­
acters in symbol 
to index counter 

XS3 symbol 
to temporary 

Decrease indexl 
by one 

Store XS3 char­
acter for heading 

edit 

XS3 character to 
"v·t add res s of 

All characters in 
symbol transferred 

assembly block? 
~~rou~ine SUb? 

eXIt 

" 



Preset heading 
list address 

T--~ (box 3) to middle 
address of title 

section 

Multiply total number of 
words in 1/2 title by two 
~number of words of ti tIe 
when centered in title 
section of heading list. 

List Subroutine to Edit Title 

Divide number of 
characters in title 
by 1210~number of 
full words in 1/2 
title to ~Q" register 

Yes 

No 

Advance count of 
words in 1/2 title 

bone 

Decrease address in 
heading list (box 3) 
by number words in 
1/2 title to get 
address for first 
word of title in 

heading list 

Number of words 
less one to index 
counter (Box 4) 

Transfer 11910 char­
acter title from assem­

Number char- Yes bly block to heading 
acters in title r---~ list without further 

= 11910? d· . e Itlng 
No 



67 

Add three to the 
number of characters 
in the title---+A 

List Subroutine 'to Edit Title, Cont. 

Divide the 
the sum by 

two 

Divicle quotient by six. 
Remainder equalS number of 

. char~lcters to shift in 
editing title to center in 
title section of heading 

list 

Preceding 
quot ient=numbe r 
words in edited 

title 

/Number characters'\ Yes 
to shift equal 

'-- zero? ./ 

7 0 

@ 
Transfer title from 
assembly block to head- Preset address 

first title word 
in headin list 

ing list without further~ __ ~ 
editing (i.e •• already 

centered) 

Multiply number of 
Preset box I to Preset box 2 to characters to shift 

Two> number of ~ address of first 
i~ 

address of second by six to get shift 
characters to shift? word in assembly word in assembly \ count for editing 

block block 

Yes 

1 
--

Preset box I to Preset box 2 to Preset shift 
address of second address of third count in box 2 .... I~ word in assembly ~ word in assembly 

block block 



List Subroutine to Edit Title, Cont. 

Box 1 

Current title word 
for editing from 
assembly block to 
accumulator & shift 

left 448 

Box 2 

Add next word from assembly 
block to accumulator & 
shift left preset amount 
to position edited word in 
left half of accumulator 

Box 3 
Edited title word 
to heading list 

Advance assembly block 
address in box I & box 
2 by one and heading 
list address in box 3 

by one 

Box 4 

------------------------1 index by 

List Subroutine to Edit Variable or Column Heading 

Input is variabl 
indicator word 

'--~~ 

Advance available 
address in heading 
list to address for 

next variable 

Preset address 
for next variable 
in heading list 

(box 3) 

I 
I 
I 
I 
I 
I 

of edited 
heading list? 

Yes 

I 64 
I L _________________ _ 

Preset box I to 
address -1 of 
first variable 
word in assembly 

block 

Preset box 2 to 
address -1 of 
second variable 
word in assembly 

block 

Number of characters 
from variable indi­
cator word to input 
line and accumulator 



List Subroutine to Edit Variable or Column Heading, Cont. 

Number of char-
t------:!M 

Preset index counter 
(box 4) to one to pro­
vide for transferring 
two words to heading 

list 

1210 > number of 
characters? 

Yes 

Is this floating 
point variable? 

Advance heading list 
address in box 3 by 

one 

1910 > number of 
characters? 

Yes 

No 
Preset index counter 
(box 4) to three to 
provide for transfer­
ring four words to 

heading list 

Number of characters 
in variab Ie Iname (or 
column heading) plus 
three to accumulator 

Preset index counter 
No (box 4) to three to 

provide for transfer­
ring four words to 

headin list 

Divide preceding 
sum by two & send 
quotient to ac-

cumulator 

Preset index counter (box 4) 
to two to provide for trans­
ferring three words to head-

ing list 

Advance heading list 
address in box 3 by 

one 



~ist Subroutine to Edit Variable or Column Heading, Cont. 

Preset index counter 
(box 4) to one to pro­
vide for transferring 
two words to heading 

list 

Divide number of 
characters in vari­
able name by two 

Preset shift 
count in box 

2 

Advance heading 
list address in 
box 3 by two 

Quotient plus 
two to accumu­

lator 

Number of char­
acters to accumu­

lator 

Divide contents of 
accumulator by six. 
Remainder is number 
of characters to shift 

No 

Number of char­
acters + one to 

accumulator 

Number of 
characters to 

shift = zero? 

No 

Multiply number of 
characters to shift 
by six to get shift 
count for editing 

Advance address in box 
Yes I by one to address of 

first variable word in 
assembly block 

Advance address in box 
2 by one to address of 
second variable word in 

assembly block 

Zero to 
accumulator 



List Subroutine to Edit Variable or Column Heading, Gont. 

Box I Box 2 
Current variable word 
for editing from assem­
bly block to accumulator 

Add next variable word from 
assembly block to accumulator 
& shift left preset amount to 
position edited word in left 
half of accumulator 

Box 3 
Edited variable 

word to 
headin list & shift left 448 

Decrease index 
by one 

Preset address of 
first variable in 
assembly block in 

Box 5 

81 tE--~ 

Box 4 

Advance assembly block 
address in box 1 & box 
2 by one and heading 
list address in box 3 

by one 

All edited variable~o 
words transferred to 79 

heading list? 

Yes 

Preset address 
for first vari­
able word in 
heading list 

Box-5 
,Transfer variable words from 
assembly block to heading 

Ilist (i.e~ already positioned 
lover decimal point) 


