






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































1032 40 
41 

1033 42 
43 

1034 44 
45 

1035 46 

1036 47 

1037 

1040 

1041 
1042 

KH 

57 
60 
61 
62 
63 
64 
65 

MJ 
10 
MJ 
10 
MJ 
10 
o 

o 

o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 

o 

v 
1 
v 
1 
v 
1 
v 

v 

u 7 
o 41 
u 0 
u 0 
u 0 
u 0 
u 0 

v = Call word of line number of 2nd test. X > Y. 

v = Call word of line number of 1st test. X < Y. 

v = Call word of 3rd line number. X = Y. 

10000 equated to 1035 by processor. v = Call 
word of 1st line of X array. 
10001 equated to 1036 by processor. v = Call 
word of 1st line of Y array. 
Temporary storage. 60000 equated to this address 
by processor. 
Temporary storage. 60001 equated to this address 
by processor. 
1st line of program of next sentence (exit). 
2nd line of program of next sentence (entrance). 

Op Fi Ie 

u is call word of "if" line number. 
100x - 1000 - "10 lines" + 2 temporaries. 
u is call word of X. 
u is call word of Y 
u is call word of 2nd test line number. 
u is call word of 1st test line number. 
u is call word of 3rd line number. 

The count kept in GLIOI of the ordinal program number line relative to 

1000 is not the same as that shown above since it includes "10 lines". Proper 

deductions are made for this inclusion in computing the totals near the end of 

the program. 
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*Example 2 

In Pseudo Op List with a Pseudo Op subscripted variable of 3 subscripts for X 
& 2 for Y 
< = Single test 
Only one line number (one for above test) 
Sign Complement of X desired 

1000 
1001 
1002 

1003 

1004 
1005 
1006 
1007 
1010 
1011 
1012 
1013 

1014 
1015 
1016 
1017 
1020 
1021 
1022 
1023 

1024 

1025 

GL 

o , 
~ 

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 

KH 

57 
60 
61 

o u 
o o 
o 20000 
o 0 
o 0 

Line Number 
MJ 0 
SP u 
MA u 

MA u 

TJ u 
DV u 
SA u 
TU A 
TP 30000 
TN 60000 
SP u 
MA u 

TJ u 
DV u 
SA u 
TU A 
TP 30000 
TP 60001 
TJ 60000 
MJ 0 
10 0 

o 
o 
o 

u 
o 
u 

33 
25 
o 
o 
o 

1027 
o 
v 

v 

1006 
Q 
17 

1010 
60000 
60000 

o 
v 

1016 
Q 
17 

1020 
60001 

A 
1000 

v 
1 

u = Call word of "Ir' sentence line number 

X > Y 
u = Call word of K subscript 
u = Call word of MJ 
v = Call word of J 
u = Call word of MI 
v = Call word of I 
u = Call word of Z, modulus 
u = Call word of Z,modulus 
u = Pseudo op call word of call word of X 

-This puts X into 60000 

u = Call word of J subscript 
u = Call word of MI 
v = Call word of I 

} u = Call word of Z, modulus 

u = Pseudo op call word of call word of Y 
-This puts Y into 60001 

Is X > Y? 
v = Call word of line no. of 1st test. X ~ Y. 

Temp storage 60000 equated to this address 
by processor. 
Temp storage 60001 equated to this address 
by processor. 

Op File 

3 
26 
o 

u = Call word of "If" sentence line number. 
RURRlngprog. length including 2 temporaries 
u = Call word of line number of test 

*If - X(i,j,k) < = Y(i,j) .lump to sentence 37~. 
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*Example 3 

< First test 
> Second test 
No 3rd line number 
X and Yare not subscripted variables. 

GL 

0 0 u 20 u = Ca 11 word of "if" sentence line number 
1 12 
2 0 20000 0 
3 0 0 0 
4 0 0 0 
5 Line Number 

1000 6 MJ 0 1013 X = Y 
1001 7 TP u 60000 u = Call word of X 
1002 10 TP u 60001 u = Ca 11 word of Y 
1003 11 TP 60000 A 
1004 12 TJ 60001 1007 Is X < Y? 
1005 13 EJ 60001 1000 Is X ~ Y? 
1006 14 MJ 0 v v = Call word of line number of 2nd test. 

X> Y. 
15 10 0 1 

1007 16 MJ 0 v v = Call word of line number of 1st test. 
X < Y. 

17 10 0 1 
.1. 

1010 Temporary (60000) 
1011 Temporary (60001) 
1012 1st line of next sentence coding 
1013 2nd line of generated program of next 

sentence 

Op Fi Ie 

KH 

57 0 u 4 u = Call word of "if" sentence line number 
60 0 0 12 
61 0 u 0 u = Call word of 2nd test line number 
62 0 u 0 u = Call word of 1st test line number 

*If X < Y jump to sentence 67, if X > Y jump to sentence 33l1. 
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No 

IIJ 0 30000 to 1st 

line of object 

~---------~ 
No 

Is negative value 
of X desired? 

Is there an uncon­
ditional jump? 

Flow Charts for If Generation 

Is X a pseudo-op No 

Put call word of sub­
scri pted variable in 
Op File and up count 
of re lati ve constants 
in pre lude 

Put 10000 in u of stolCed 

line, Store call word OJ-
variable given 10000 J 

subscripted variable? .. SA 30000 17 ca II word 

to output 

Yes Is Y a pseudo-op No 
subscripted variable? 

Subscri pt data to 
temporary storage 

I Ca 11 word of modu Ius () 
array put in u of 
stored instructions: 

Up count of relative 
constants used 

I'u t ca 11 wo rd of sub-­
scri pted variable in 
Op Fi Ie and up count of 
relative constants in 
pre lude 

T J 30000 30000 
DV 30000 

.. Reco form of generated coding used 
throughout in these flow charts for 
clarity. Actual instructions 
handled are in octal form. 

Have any relative 
constants of 10000 type No 

been used? 

Store ca 11 word of 
variable given 10001 
relative constant 
ca II word 

Put 10000 in u of 
stored line, 

SA 30000 17 

TP 30000 6000 I 

to output 

Uncondi tiona I 
jump line number 
subroutine 

Store call worjOf 
variable given 
10000 relative con­
stant ca 11 word 

~ 
~)unt of rela­
~ constants used 

~ 
Ca 11 word of modu Ius 
of array put in u of 
stored i nstrllct ions: 



Line Number Call Word Subroutine 

Get ting call word 
of line number 

TP 60000 A 
to output 

First Test Line Number Subroutine 

MJ 0 30000 

to temporary 
storage 

Call word to v of 
temporary holding 

IIJ 0 30000 

TJ 60001 30000 
put in temporary 

storage 

Line number of 1st 

test obtained 

Second Test Line Number Subroutine 

to temporary 
storage 

Line number of 2nd 

test obtained 

Uncondi tiona 1 Jump Line Nullllber Subroutine 

MJ 0 30000 

to temporary 
storage 

11' 60001 A 

to output 

Line number of un­
conditional jump 
obtained 

TJ 60000 30000 
to temporary 
storage 

Line number call 

word subroutine 

Li ne numbe r ca 11 
word subrou ti ne 

number call 

subroutine 

TP 60001 A 

. to output 
L

_T_J=-=60000.::.::;.,.-=-_10_00 __ ~8 to temporary 
storage 

Subroutine to Put Line 

Store line in 
buffer region 

TP 60000 A 

to output 

TP 60000 A 

to output 

o temporary storage 

EJ 60001 30000 

o temporary storage 

Up count of lines 

in the form 100X 

100X + 2 to v of 

storage line 

TP 60000 A 

to output 

TP 60000 A 

to output 

MJ 0 1000 
to temporary 
storage 

10 0 1 
line to output 

1st test line 
number subroutine 

TP 60000 A EJ 60001 30000 
to tem po ra ry 

storage 
to output 

E J 60001 1000 

to temporary storage 

T J 60001 1000 

to temporary storage 

Unconditional 1st test line 
jump line no. number subroutine 
subroutine 

TP 60001 A T J 60000 30000 

to output to temporary storage 

1 count to counter 
of .. 10 lines" 



1-1 
0 
N 
...0 

Subroutine to Generate Coding for a Subscripted Variable 
4 Subscripts 

DV call 
word of 
modulus 

Yes 

SP call word 0 
of I 

to 

q TJ call 
word of 
modulus 

to output to output 

Yes 

SP call word 0 
of J 

to output 

MA 30000 30000 

to temporary 

Line to 
output 

SA call word 17 
of address TU A N:=J to hold 1st to output 
I ine of array 
to output 

number 
subscript.s 
three? 

Yes 

SP call word 0 
of K 

to output 

MA 30000 30000 

to temporary 

SP 30000 0J 
to temporary 
storage 

L subscript call I 
word to u of 
storage line 

Line to 
output 

MA call 
word 
of IM 

call 
word 
of I 

to temporary 
storage 

MA call call 
word word 
of KM of K 

to output 

MA eall call 
word word 
of ~JM of J 

to output 
'-----, 

NOT= TP 60000 A EJ 60001 300-0-0}-0 
27 to output to temporary 30 

storage 
&--_----

~ TP 60000 A 

to output 
TJ 60001 30000}-® 

to temporary 30 
storage 



Termination Subroutine 

Sentence call 
word to u of 1st 
line of Op File 

Sentence call 
word to u of 
1st line of 
prelude 

Have zero relative 
constants been used? 

No 
Has only one rela­

tive constant been 
used? 

Yes 
One relative 
constant call 
word put at end 
of generated 
program 

Two relative 
constant call 
words put at end 
of generated 
program 

No 

TP 60000 A 

to output 

Compute number of 
lines subject to 
address modifi­
cation and store 
in 2nd line of 
prelude 

Compute running 
program length in­
cluding temporaries 
and store in 2nd 
line of Op File 

Store Op File 
and write gen­
erated routine 
on tape 

= 

Compute proper jump 
number of line rel­
ative to 1000 that 
will go to next UNI- -
CODE instruction. 
Put no. in v of 1st 
line of object program 

Compute number of 
lines generated 
routine including 
"10 1 ine s" and pre 1-

ude and put this 
number in 1st line 
of prelude 

TJ 60000 100x+4 
to output 

EJ 60000 30000 
to temporary 

storage 

< 
2nd test 

-> ? 
No EJ 60001 100x+4 TJ 60001 30000 

to temporary 
storage to output 

> 
EJ 60001 100x+3 

to output 

TJ 60001 1000 
to temporary 
storage 



< 
~lst test 
~qUa1S? J-----iII 

Is 1st 
test> ? 

60000 A 
to output 

es 

1st test line num­
ber subroutine 

2 to count of 
"ten" lines 

2nd test line num­
ber subroutine 

;:. 

Is 2nd test No TJ 60001 10Ox+3 
an equals? to output 

Line to 
output 

EJ 60001 1000 
to temporary 

storage 

TP 60001 A 
to output 

TJ 60000 30000 
to temporary 
stora e 

10Ox+2 to v 
of storage line 

Line to 
output 

TP 60001 A 
to output 

= 

f3i\. J TJ 60001 lOOx+4 
~ to output 

2 to count of 
"Ion lines 

Unconditional jump 
line no. subroutine 

1st test line number I 
subroutine 

Is 2nd test 
an equals? 

< 
TJ 60000 10Ox+3 

to output 

E"J 60001 30000 
to temporary storage 

EJ 60000 1000 
to temporary storage 

~ ... MJ 0 1000-~ 
~ to temporary st~ 

10Ox+3 to v of stor­
age line 

Line to ] 
output_ 



< 

TP 60000 A 
to output 

2nd test No EJ 60001 100x+4 TJ 60001 30000 

= 

> 

TJ 60001 10Ox+4 
to output 

3 to count 
of "10" lines 

EJ 60001 10Ox+3 
to output 

>? to output 

EJ 60001 30000 
to temporary storage 

1st test line number 
subroutine 

TJ 60001 10Ox+4 
to output 

to temporary storage 

100x+3 to v of 
storage line 

test line number 
subroutine 

2nd test line number 
subroutine 

3 to count of 
"ten" lines 

Line to 
output 

Unconditional jump 
line no. subroutine 

1st test line number 
subroutine 

Unconditional jump 
line no. subroutine 

> TP 60001 A 
to output 

Is 2nd test No 
an equals? 

TJ 60000 100x+3 
to output 

EJ 60000 10Ox+4 
to output 

= 

3 to count 
of "ten tl lines 

T J 60000 10Ox+4 
to output 

Unconditional jump 
line no. subroutine 

EJ 60000 10Ox+3 
to output 

1st test line number 
subroutine 

Uncondi tiona 1 jump 
line no. subroutine 

3 to count 
of "10" lines 

2nd test line number 
subroutine 

2nd test line number 
subroutine 

1st test line number 
subroutine 



IF Generation Regions 

RE KB2512 
RE KA2644 
RE KC2660 
RE KD2737 
RE KE3070 
RE KF3123 
RE KH3265 
RE KK3353 
RE SA3457 
RE KR3462 

Generation Subroutine regions are also needed to assemble this tape. 
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If Generation 

KD - Unconditional jump with second test 
KB - Start- Control 
KF - Unconditional Jump and no second test. KF53 - no unconditional jump 

and a second test. 
KK - No unconditional jump and no second test. KK47-Termination loop. 
KC - Subscripted variable coding 
KH and KR - Subsidiary routines 
KA - Constants 
KE - Dummy instructions 

Unconditional IA 
jump wi th 0 TP 
second 1 ZJ 
test 2 TP 

3 EJ 
< 1st test' 4 EJ 

5 TP 
6 RJ 
7 TP 

>2nd tesf\ 10 EJ 
11 TP 
12 RJ 
13 RJ 
14 RA 
15 TP 
16 TV 
17 RJ 
20 RJ 
21 RJ 
22 RJ 

23 TP 
-=-2-n-=-d -t-e-s ...... t 1. 24 MJ 

25 TP 
26 RJ 
27 RJ 
30 RS 
31 TP 
32 TV 
33 RJ 
34 RJ 

35 RJ 

36 RJ 
37 TP 

-=--'--1 s-t-t-e-s t ..... ~J 
41 TP 
42 RJ 
43 TP 
44 EJ 

KD 
BK7 
KD2 
BK4 
KA4 
KA5 
KElO 
KH40 
BK6 
KA4 
KEll 
KH24 
KH40 
GLI02 
KE14 
GLI02 
KH40 
KH3 
KH7 
KH13 

KA4 
o 
KEll 
KH30 
KH40 
GLI02 
KE14 
GLl02 
KH40 
KH13 

KH3 

KH7 
KA4 
o 
KEIO 
KH40 
BK6 
KA5 

~ } 
~41 } 
KD75 
GLIOO} 
KH35 

~25 } 
GLlOO 
KH2l 
KH35 
KA 
GLIOO 
GLlOO 
KH35 
KH 
KH4 
KHIO 

GLI06 
KK47 
GLIOO 
KH25 
KH35 
KA 
GLlOO 
GLIOO 
KH35 
KHIO 

KH 

KH4 
GLI06 
KK47 
GLIOO} 
KH35 

~61 } 

Is there a second test? 

Is first test an =? 

Is first test> ? 

TP 60000 A to output 

Is 2nd test an =? 

TJ 60001 30000 
To put proper jump (+3) in v of above 
Line to output 
Adding 1 to jump storage line in GLI02 
EJ 60001 30000 
Jump (lOOX + 4) to v of above 
Line to output 
Line no. of 2nd test to output plus 1110" line 
1st test line no. + 1110" line to output 
Unconditional jump line number + 10 line to 

output 
3 to GLI06 as count of number of 10 lines 
Jump to termination loop 
TJ 60001 30000 
100X + 4 to v of above instruction 
Line to output 
100X + 3 now in GLI02 
EJ 60001 30000 
100X + 3 to v of above 
Line to output 
MJ 0 v followed by 10 line to output. 

v = unconditional jump line no. 
MJ 0 v followed.by 10 0 1. 2nd test 

line no. = v 
MJ 0 v (first test) with 10 0 1 to output 
Number of 10 lines (3) to storage 
Jump to termination loop 

TP 60000 A to output 

Is 2nd test > 
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<2nd test 45 TP KEl4 GLIOO EJ 60001 30000 
46 RJ KH30 KH25 100X + 4 to v of above 
47 RJ KH40 KH35 Line to output 
50 RS GLI02 KA lOOX + 4 - 1 
51 TP KE11 GL100 TJ 60001 30000 
52 MJ 0 KD32 
53 TP KE32 GL100 TO A 30000 
54 TU A GLIOO Puts 61 --- Call word into u of above 

instruction 
55 RJ KR4 KR1 Puts address of next instruction into v of 

above instruction and sends line to output. 
[TV 61---N:O 

56 MJ 0 30000 
57 0 0 0 - test 1 60 0 0 0 >2nd 
61 TP KE14 GLloo EJ 60001 30000 
62 RJ KH24 KH21 100X + 3 to v of above instruction 
63 RJ KH40 KH35 Line to output 
64 RA GL102 KA 100X + 3 + 1 
65 TP KEll GL100 TJ 60001 30000 
66 TV GL102 GL100 100X + 4 to v of above 
67 RJ KH40 KH35 Line to output 
70 RJ KH3 KH 2nd test 
71 RJ KH7 KH4 1st test 
72 RJ KH13 KH10 Unconditional test 
73 TP KA4 GL106 3 to count of ten lines 

>lst test I 74 MJ 0 KK47 To termination loop 
75 TP KE15 GL100} TP 60001 A to output 76 RJ KH40 KH35 
77 TP BK6 ~115} Is 2nd test =? <2nd testl 100 EJ KA4 

101 TP KE16 GLIOO TJ 60000 30000 
102 RJ 'KH24 KH21 100X + 3 to v of above 
103 RJ KH40 KH35 Line to output 
104 RA GLI02 KA 100X + 3 + 1 
105 TP KE24 GL100 EJ 60000 30000 
106 TV GLI02 GL100 100X + 4 to v of above 
107 RJ KH40 KH35 Line to output 
110 RJ KH3 KH 2nd test 
III RJ KH7 KH4 1st test 
112 RJ KH13 KH10 Unconditional test 
113 TP KA4 GL106 3 to count of "10" lines 

= 2nd tes~MJ 0 KK47 To termi~ation loop 
115 TP KE16 GLloo TJ 60000 30000 
116 RJ KH30 KH25 100X + 4 to v of above 
117 RJ KH40 KH35 Line to output 
120 RS GLI02 KA 100X + 4 - 1 
121 TP KE24 GL100 EJ 60000 30000 
122 TV GLI02 GL100 100X + 3 to v of above 
123 RJ KH40 KH35 Line to output 
124 RJ KHI3 KHIO rrnc6ridTtTonaT test 
125 RJ KH3 KH 2nd test 
126 RJ KH7 KH4 1st test 
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Start­
Control 

Generation 
coding for 
X 

Non­
subscrip­
ted X 

127 TP 
130 MJ 

CA 

IA 
o MJ 
1 TV 
2 TV 
3 TP 

4 TP 
5 TP 
6 TP 
7 TP 

10 TP 
11 TP 
12 RJ 
13 TP 
14 ZJ 
15 SP 
16 TJ 
17 RJ 

20 TU 
21 TP 

22 RA 
23 TP 
24 QT 
25 TU 
26 TU 
27 RP 
30 TP 
31 TP 
32 Qr 
33 RJ 
34 TP 
35 RJ 
36 MJ 
37 TO 

40 MJ 
41 TP 
42 SP 
43 TU 
44 RJ 
45 TP 
46 QJ 
47 TP 
50 QJ 
51 TP 
52 RJ 
53 TP 
54 QJ 

KA4 
o 
KD131 

KB 
o 
KKIOI 
KKI02 
KAl 

KE12 
KAl 
KAI 
BKI 
KA2 
KE 
KH40 
BKII 
KB15 
BK14 
KAIO 
KHl6 

KAll 
BK14 

GLI03 
KA7 
BKll 
A 
A 
30004 
BK15 
KA6 
BKII 
KC 
KEI 
KH40 
o 
A 

o 
KEI 
BK14 
A 
KH40 
BK31 
KB57 
BK13 
KB51 
KE3 
KH40 
BK12 
KB55 

GLI06 
KK47 

30000 
KH35 
KH41 
GLI03 

GL2 
GL3 } 
GL4 
GL5 
GLIOI 
GLIOO) 
KH35 f 

~5 } 

17 } 
KB37 
KH14 

KE31 
GLI04 

KA 
Q 
A 
KE27 } 
KE30 
KB31 } 
GLI07 
Q 
A 
KCl 
GLIOO} 
KH35 
KB47 
KE31 

KB23 
GLIOO 
17 } 
GLIOO 
KH35 

~B47 } 

~B53 } 
GLIOO} 
KH35 

~57 } 

3 to count of "10'" lines 
To termination loop 

Exit 
GL6 to v of KH35 
KH6 to v of KH41 
Clearing GLI03, the counter of relative 

constants used 
o 20000 0 to output 

Clear GL3, GL4 

Line no. to GL5 
o 0 1000 to GLIOI 
MJ 0 30000 to GL6, first line of Object 

Program 
If BKII isn't zero, X is a subscripted 
variable 
If 77000> call word, it is a pseudo-op sub­

scripted variable 
Puts call word of sub. var. in Op File & ups 

count of relative cons. used 
10000 to u of SA 30000 17 
Storing call word of variable given 10000 

call word 
Count of relative const. used increased by 1 
o 77777 0 mask to q 
Call word of modulus to ~l 

fTJ 30000 30000 
Modulus call word to u of LDV 30000 q 

Subscript data to GLl07-l2 

Mask of 0 0 77777 to q 
Number of subscripts to A 
Generation of coding for subscripted variable 
TP 30000 60000 to GLlOO and to generated 

output coding 

Call word to u of instruction (SA 30000 17) 
for pseudo op 

TP 30000 60000 to GLIOO 

Call word to u of above 

Line to generated coding output 

Is X a constant? 

Is absolute value desired? 

TM 60000 60000 to output 

Is negative value desired? 
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Generation 
coding for 
y 

Non-sub­
scripted 
y 

55 TP 
56 RJ 
57 TP 
60 ZJ 
61 SP 
62 TJ 
63 RJ 

64 TP 
65 ZJ 
66 TU 
67 TP 

70 MJ 
71 TU 
72 TP 

73 RA 
74 TP 
75 QT 
76 TU 
77 TU 

100 RP 
101 TP 
102 TP 
103 QT 
104 RJ 
105 TP 
106 RJ 
107 MJ 
110 TU 
III MJ 
112 TP 
113 SP 
114 TU 
115 RJ 
116 TP 
117 QJ 
120 TP 
121 QJ 
122 TP 
123 RJ 
124 TP 
125 QJ 
126 TP 
127 RJ 
130 TP 
131 ZJ 

CA 

KE4 
KH40 
BK2l 
KB6I 
BK24 
KAlO 
KIH6 

GLI03 
KB66 
KAl2 
BK24 

o 
KAII 
BK24 

GLI03 
KA7 
BK2l 
A 
A 
30004 
BK25 
KA6 
BK2l 
KC 
KE2 
KH40 
o 
A 
o 
KE2 
BK24 
A 
KH40 
BK32 
KBl30 
BK23 
KBl22 
KE5 
KH40 
BK22 
KB126 
KE6 
KH40 
BKlO 
KD 
KB132 

GLlOO} 
KH35 

A 1 
KRIO .., 
17 ~ 
KBllOJ 
KH14 

TN 60000 60000 to output 

Is Y a subscripted variable? 

If 77000> call word, it is a pseudo op sub. 
variable 

Puts call word of sub. var. in Op File and 
ups count of reI. cons. used 

A 
KB71 
KE31 
GLl05 

} 
Have any relative constants of 10000 type 

been used? 

KB73 
KE3l 
GLI04 

KA 
Q 

~E27 } 
KE30 
KBl02 } 
GLl07 
Q 
A 
KCl 
GLIOO} 
KH35 
KB120 
KE31 
KB74 
GLIOO 
17 } 
GLlOO 
KH35 

~B120 } 

~124} 
GLlOO} 
KH35 

~130} 
GLIOO} 
KH35 
A "I 

KF53 J 

10001 to u of SA 30000 17 
Storing call word of variable given 10001 

call word 

10000 to u of SA 30000 17 
Storing call word of variable given 10000 

call word 
Count of relative constants increased 
o 77777 0 to q 

{ 
T J 30000 30000 

Modulus call word to u of DV 30000 q 

Subscript data of Y to temporary storage 

o 0 77777 to q 
Number of subscripts to A 
Gen. of coding for subscripted variable 

TP 30000 60001 to output 

Call word to u of SA 30000 17 for pseudo op 

TP 30000 60001 to output line 

Call word to u of above line 

Line to output 

Is Y a constant? 

Is absolute value desired? 

TM 60001 60001 to output 

Is negative value desired? 

TN 60001 60001 to output 

Is there an unconditional jump? 
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Uncon- IA KF 
ditional 0 RJ SA2 SA "'I Puts MJ Z 0 in A where Z is code number } Jump and 1 TP KE7 A for relation test 
no 2nd 2 RP 30005 KF47 ~ ? 
Test 3 TJ KF4 KF4 

4 MJ 2 KFll < ? 
5 MJ 3 KF22 = ? 
6 MJ 4 KF26> ? Determining what first test is 
7 MJ 5 KF32 $ ? 

10 MJ 6 KF43 
NOT = ? 

< 1st test 11 TP KEI0 GLI00 } TP 60000 A to output 
12 RJ KH40 KH35 
13 TP KEll GLI00 TJ 60001 30000 
14 RJ KH34 KH31 100X + 2 to v of above 
15 RJ KH40 KH35 Line to output 
16 RJ KIU3 KHIO Unconditional test 
17 RJ KH7 KH4 1st test 
20 TP KA3 GLI06 2 to count of 1'10" lines 
21 MJ 0 KK47 To termination loop 

=(lst) 22 TP KEIO GLIOO} TP 60000 A to output 23 RJ KH40 KH35 
24 TP KE14 GLIOO EJ 60001 30000 
25 MJ 0 KF14 

> 1st 26 TP KE15 GLIOO} TP 60001 A to output 27 RJ KH40 KH35 
30 TP KE16 GLloo TJ 60000 30000 

$ 1st 31 MJ 0 KF14 
32 TP KE15 GLloo} TP 60001 A to output 33 RJ KH40 KH35 
34 TP KE16 GLIOO TJ 60000 30000 
35 RJ KH34 KH31 100X + 2 to v of above 
36 RJ KH40 KH35 Line to output 
37 RJ KH KH4 1st test 
40 RJ KH13 KHIO Unconditional jump 
41 TP KA3 GLI06 2 to count of "10" lines 
42 MJ 0 KK47 To termination loop 

NOT = 43 TP KEIO GLIOO} TP 60000 A to output 44 RJ KH40 KH35 (1st) 
45 TP KE14 GLIOO EJ 60001 30000 

~lst 46 MJ 0 KF35 
47 TP KEIO GLI00} TP 60000 A to output 50 RJ KH40 KH35 
51 TP KEll GLIOO TJ 60001 30000 
52 MJ 0 KF35 

No uncon- 53 TP BK7 A } Is there a second test? ditional 54 ZJ KF55 KK 
jump and 55 TP BK4 ~106} Is 1st test =? a second 56 EJ KA4 
test 57 EJ KA5 KF124 Is 1st test>? 

«1st test) 60 TP KEI0 GLIOO} TP 60000 A to output 61 RJ KH40 KH35 
62 TP BK6 ~75 } Is 2nd test =? 63 EJ KA4 
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2nd test> 64 TP KEll GLIOO TJ 60001 30000 
65 RJ KH24 KH21 100X + 3 to v of above 
66 RJ KH40 KH35 Line to output 
67 TP KE21 GLIOO} EJ 60001 1000 to output 70 RJ KH40 KH35 
71 RJ KH3 KH 2nd test setup 
72 RJ KH7 KH4 1st test setup 
73 TP KA3 GLI06 2 to count of ~tenff lines 

2nd test = 74 MJ 0 KK47 To termination 
75 TP KEll GLIOO TJ 60001 30000 
76 RJ KH30 KH25 100X + 4 to v of abo've ..,.., nT KH40 KH35 Line to output II no) 

100 TP KE14 GLIOO EJ 60001 30000 
101 RS GLI02 KA 100X + 4 - 1 
102 TV GLI02 GLIOO 100X + 3 to v of above instruction 
103 RJ KH40 KH35 Line to output 
104 TP KE20 GLIOO MJ 0 1000 

= (1st 1 105 MJ 0 KF70 
test) 106 TP KEIO GL100 } TP 60000 A to output 107 RJ KH40 KH35 

110 TP BK6 ~117 } Is 2nd test>? 111 EJ KA5 
<~nd 112 TP KE14 GL100 EJ 60001 30000 
te.st: 113 RJ KH30 KH25 100X + 4 to v of above 

114 RJ KH40 KH35 Line to output 
115 TP KEll GLIOO TJ 60001 30000 

>2nd test1116 MJ 0 KFI01 
117 TP KE14 GL100 EJ 60001 30000 
120 RJ KH24 KH21 100X + 3 to v of above 
121 RJ KH40 KH35 Line to output 
122 TP KE22 GLloo TJ 60001 1000 

> 1st 123 MJ 0 KF70 
test 124 TP KE15 GLIOO} 

125 RJ KH40 KH35 TP 60001 A to output 
126 TP BK6 ~135} Is 2nd test =? 

< 2nd 1 127 EJ KA4 
test 130 TP KE16 GLI00 TJ 60000 30000 

131 RJ KH24 KH21 looX + 3 to v 0 f above 
132 RJ KH40 KH35 Line to output 
133 TP KE23 GLI00 EJ 60000 1000 
134 MJ 0 KF70 

= 2nd 135 TP KE16 GL100 TJ 60000 30000 
test 136 RJ KH30 KH25 100X + 4 to v of above 

137 RJ KH40 KH35 Line to output 
140 TP KE24 GL100 EJ 60000 30000 
141 MJ 0 KFIOI 

CA KF142 

IA KK 
No Uncon- 0 RJ SA2 SA } Pu t s MJ Z 0 in A where Z is code number 
ditional 1 TP KE7 A ·1 for relation test 
Jump & 2 RP 30005 KK43 2: ? 
no Second 3 TJ KK4 KK44 
Test 
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<1st test l 

4 MJ 2 
5 MJ 3 
6 MJ 4 
7 MJ 5 

10 MJ 6 
11 TP KElO 
12 RJ KH40 
13 TP KEll 
14 RJ KH34 
15 RJ KH40 
16 TP KE20 
17 RJ KH40 
20 RJ KH7 
21 TP KA 

= 1st L 22 MJ 0 
---"-2 3~TP KE 10 test 

24 RJ KH40 
25 TP KE14 

-::::>:---___ ~2~6 MJ 0 
27 TP KE15 
30 RJ KH40 
31 TP KE16 

~<~--______ ~3~2 MJ 0 
33 TP KE15 
34 RJ KH40 
35 TP KE13 

NOT = L 36 MJ 0 
37 TP KElO 
40 RJ KH40 
41 TP KE2l 

~ ___ 4..:::2=- MJ 0 
43 TP KElO 
44 RJ KH40 
45 TP KE22 

Termi­
nation 
Loop 

No. of 
reI. cons. 
= 2 

46 MJ 0 
47 SP BK3 
50 TU A 
51 TP A 
52 TP GLI03 
53 ZJ KK54 
54 EJ KA 
55 TP GLl04 
56 RJ KH40 
57 TP GLI05 
60 RJ KH40 
61 MJ 0 
62 TP GLI04 
63 RJ KH40 
64 TP GLlOl 
65 ST KA2 
66 TV A 
67 ST GLl06 
70 AT KA3 

KKII < ? 
KK23 = ? Determination of type of 1st test 
KK27 > ? 
KK33 ~ ? 
KK37 NOT =? 
GLlOO} 
KH35 
GLlOO 
KH3l 
KH35 
GLlOO} 
KH35 
KH4 
GLl06 
KK47 
GLloo} 
KH35 
GLloo 
KK14 
GLloo} 
KH35 
GLlOO 
KK14 
GLloo} 
KH35 
GLlOO 
KK17 
GLlOO} 
KH35 
GLlOO 
KK17 
GLlOO} 
KH35 
GLlOO 
KK17 
17 } 
KH57 
GL 

~K64 } 
KK62 
GLlOO

J 
KH35 
GLlOO 
KH35 
KK64 
GLlOO} 
KH35 
A 
GLI 
GL 

~60 } 

TP 60000 A to output 

TJ 60001 30000 
100X + 2 to v of above 
Line to output 

MJ 0 1000 to output 

1st test set-up 
1 to count of '"10·' lines 
To termination loop 

TP 60000 A to output 

EJ 60001 30000 

TP 60001 A to output 

TJ 60000 30000 

TP 60001 A to output 

T J 60000 1000 

TP 60000 A to output 

EJ 60001 1000 

TP 60000 A to output 

TJ 60001 1000 

Sentence call word to u of 1st line of Op 
File 

Call word to u of 1st line of prelude 

Is number of relative const. equal to zero? 

Is number of reI. cons. equal to I? 

Relative constant call words put at end of 
generated program. Numbers were equated 
to 10000 and 10001 in coding 

Call word of no. equated to 10000 put at end 

Ordinal 100X program line to A 
Subtracting 1000 and putting in GLI 
100X-IOOO to GLv 
lOOX-lOOo-number of "ten" lines + 2 to 2nd 

line of Op File 
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Sub­
scripted 
Variable 
Coding 
Number of 
subscripts 
are 4 

71 RA 
72 TP 
73 ST 
74 AT 
75 TV 
76 TP 
77 RJ 

100 MJ 
101 0 
102 0 
103 0 

CA 

1A 
o MJ 
1 EJ 
2 EJ 
3 EJ 
4 TP 
5 SP 
6 TU 
7 RJ 

10 TP 
11 TU 
12 TV 
13 RJ 
14 TU 
15 TV 
16 RJ 
17 TU 
20 TV 
21 RJ 
22 TP 
23 TV 
24 RA 
25 RJ 
26 TP 
27 RJ 
30 TP 
31 RJ 

32 RJ 
33 MJ 
34 0 

35 RJ 
3 sub- L 36 MJ 

. --3--7"'- TP scrIpts 
40SP 
41 TU 
42 RJ 

GL 
GLIOI 
GLI06 
KA4 
A 
KKI03 
OP 
o 
o 
o 
GL 
KKI04 

KC 
o 
KA 
KA3 
KA4 
KE25 
GLl12 
A 
KH40 
KE26 
GLlll 
GLlll 
KH40 
GLIIO 
GLIIO 
KH40 
GLI07 
GLI07 
KH40 
KE27 
GLIOI 
GLIOO 
KH40 
KE30 
KH40 
KE31 
KH40 

KR4 
o 
62000 

KD56 
o 
KE25 
GUll 
A 
KH40 

KA13 
A 1 

100X - 1000 + 6 to v of prelude 1st line 

A 
A 
GL6 
OPI 
OP2 
KB 
GL6 
KH6l 
KH57 

~ 100X - number of "ten" lines + 3 to v of 
J 1st line of running program 

30000 
KC53 
KC45 
KC37 
GLIOO 

} 

17 } 
GLlOO 
KH35 
GLlOO 
GLlOO 
GLlOO 
KH35 
GLlOO 
GLlOO 
KH35 
GLIOO 
GLlOO 
KH35 
GLIOO 
GLIOO} 
KA3 
KH35 
GLIOO} 
KH35 
GLlOO } 
KH35 

KR 
KC 
o 

KD53 
1(8105 
GLlOO 

~~l-()O } 
KH35 

Writing Op File and gen. routines on tape 

Are no. of subscripts I? 
Are no. of subscripts 2? 
Are no. of subscripts 3? 
SP 30000 0 
Call word of L subscript to above line. Sub-

scripts assumed to be 1,J,K,L 
Line to output 
MA 30000 30000 
KJVl ~ u of above line 
K ~ v of above 
Line to output 
JM to u of MA 30000 30000 
J to v of above 
Line to output 
1M to u of MA 30000 30000 
I to v of above 
Line to output 
T J Mod. 30000 

lOOX + 2 to v of above 

Line to output 

DV Mod. q to output 

SA CW 17 to output. CW is call word of 
address of line that will hold address of 
1st line of array 

TU A N1 to output. N1 means Next 1nstr. 

Stored constant used to identify dummy 
pseudo op functions 

TU 61--- N1 to output 
Return to finish handling variable Y 
SP 30000 0 

Ksil"6sc-:rIpt call word to u of above 

Line to output 
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2 sub- 1 
scripts 

1 sub- 7 
script 

43 TP 
44 MJ 
45 TP 
46 SP 
47 TU 
50 RJ 
51 TP 
52 MJ 
53 TP 
54 SP 
55 TU 
56 MJ 

CA 

2nd test TA 
line no. 0 TP 
subroutine 1 TP 

2 RJ 

3 MJ 
1st test [4 TP 
line no. 5 TP 
subroutine 6 RJ 
~MJ 
di tiona 1 110 TP 
jump line 11 TP 
no. sub- 12 RJ 
routine 13 MJ 
SUbscriPtedr4 RJ 
yare call 15 RA 
word to 
Op. File b MJ 

17 RJ 
20 MJ 

+3 J ump l~~ ~~ 
setter 23 TV 

24 MJ 
+4 Jump U5 TP 
setter 26 RA 

27 TV 
o MJ 

+ 2 Jump ~l TP 
setter 32 RA 

33 TV 
4 MJ 

Subroutine 35 TP 
to put 
line in 
output 

36 RA 
37 RA 
40 MJ 

KE26 
o 
KE25 
GLllO 
A 
KH40 
KE26 
o 
KE25 
GLl07 
A 
o 
KC57 

KH 
KE 
BK7 
KH56 

o 
KE 
BK5 
KH56 
o 
KE 
BKlO 
KH56 
o 
KH44 
GL2 

o 
KD56 
o 
GLlOl 
GLl02 
GLl02 
o 
GLlOl 
GLl02 
GLl02 
o 
GLlOl 
GLl02 
GLl02 
o 
GLlOO 

KH35 
GLlOl 
o 

GLlOO 
KC14 
GLlOO 
17 } 
GLlOO 
KH35 
GLlOO 
KC17 
GLlOO 
17 } 
GLIOO 
KC2l 

MA 30000 30000 to output line 

SP 30000 0 

J subscript call word to u of above 

Line to output 
MA 30000 30000 to output line 

SP 30000 0 

I call word to u of above 

Subsidiary Subroutines 

GLlOO 
A 
KH45 

30000 
GLlOO 
A 
KH45 
30000 
GLlOO 
A 
KH45 
30000 
KH4l 
KA2 

30000 
KD53 
KB34 
GLl02 
KA4 
GLlOO 
30000 
GLl02 } 
KA5 
GLlOO 
30000 

GLl02 J 
KA3 
GLlOO 
30000 

LGL6] 
KA 
KA 
30000 

MJ 0 30000 to output line 
Line number of 2nd test to A 
Getting call word for line number, putting 

it in Op File, putting it in output 
and putting 10 line in output 

MJ 0 30000 
Line number 1st test to A 
Line number call word subroutine 

MJ 0 30000 
Line no. of unconditional jump to A 
Line number call word subroutine 

Call word sent to Op File 
Uf'S count of relative constants used in 

prelude 

TU 61 --- NI to output 
Return to finish handling variable X 
(1000 + count of lines) to GLl02 
+ 3 
v of GLIOO set to IOOX + 3 

lOOX + 4 to v of output line 

100X + 2 to v of output line 

Inserting output line in proper place in 
generated coding 

Upping v of KH35 by 1 
Count of 1000 plus number of lines 
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Loads 0 p fl TP A [RH6I] Loads Op File with call word 
File 42 RA KH41 KA Ups v of above by 1 
for call 43 RA KH57 KA Increases count of Op File lines by 1 
word l44 MJ 0 30000 
Li np (45 RJ LW LWI Getting call word of line number 
number 46 TV Q GLIOO Call word to v of output line 
call word 47 RJ KH44 KH41 Call word to Op File 
subroutine 50 SP Q 17 Call word of line no. to Au 

51 TP SK33 Q Puts Pseudo-Op indicator in Q 
52 RJ KI KII Check for illegal line numbers 
53 RJ KH40 KH35 Line to output 

~4 
TP KE17 GLlOO} 10 0 1 to output 55 RJ KH40 KH35 

Op File 1 6 MJ 0 30000 
build-up 57 0 30000 2 
space 60 0 0 0 

61 0 0 0 
62 0 0 0 
63 0 0 0 
64 0 0 0 
65 0 0 0 

CA KH66 

IA KA 
Constants 0 0 0 1 

1 0 0 0 
2 0 0 1000 
3 0 0 2 
4 0 0 3 
5 0 0 4 
6 0 0 77777 
7 0 77777 0 

10 0 77000 0 
11 0 10000 0 
12 0 10001 0 
13 0 0 6 

CA KA14 

IA KE 
Dummy 0 MJ 0 30000 
Instruc- 1 TP 30000 60000 
tions for 2 TP 30000 60001 
Use in 3 TM 60000 60000 
Sui Id ing 4 TN 60000 60000 
Generated 5 TM 60001 60001 
Routine 6 TN 60001 60001 

7 MJ 0 0 
10 TP 60000 A 
11 TJ 60001 30000 
12 0 2HOOO 0 
13 TJ 60000 1000 
14 EJ 60001 30000 
15 TP 60001 A 
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16 TJ 60000 30000 
17 10 0 1 
20 MJ 0 1000 
21 EJ 60001 1000 
22 TJ 60001 1000 
23 EJ 60000 1000 
24 EJ 60000 30000 
25 SP 30000 0 
26 MA 30000 30000 
27 TJ 30000 30000 
30 DV 30000 Q 
31 SA 30000 17 
32 TU A 30000 

CA KE33 

IA SA 
0 SP BK4 17 } Puts 1st test code relation number in Au 
1 TU A KE7 and then in KE7u. 
2 MJ 0 30000 

CA SA3 

IA KR 

SUbroutin{~ 
TP KE32 GL100 TU A 30000 
TV GLIOI GLIOO} 100X + 1 to v of above 

to put 2 RA GLIOO KA 
TU-A-NI 3 RJ KH40 KH35 Line to output 
in output 4 MJ 0 30000 

5 SP BK14 17 } Is call word of variable X a dummy function 
6 TJ KC34 KHl7 of pseudo op? 
7 MJ 0 KB41 

10 SP BK24 17 } Is call word of variable Y a dummy function 
11 TJ KC34 KC35 of pseudo op? 
12 MJ 0 KB112 

CA KR13 
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Print Generation Routine 

It is assumed that everything following PRINT# in this instruction is to 

be printed. Thus, parentheses are included in the print-out. Since the printed 

data is generally self-explanatory comments following a print instruction are 

assumed redundant. If they are included, the routine will include them in the 

printed output. 

It is further assumed that anyone Print instruction is no longer than 6 

Unityper lines. Material that would fill more space than this should be divided 

into as many instructions as needed to bring each within the proper limit. 

The first line of the string-out contains the number of lines in the string­

out. In the second line is the line number of the instruction. The third 

contains the title, PRINT. The v portion of the fourth line holds the call 

word assigned to the instruction. The fifth and succeeding lines contain the 

excess-three characters which will be converted to Flex code during generation. 

Excess-three codes are converted by the routine to Flex codes which are 

stored for later printing during the Object Program run. A library routine 

is referenced during this run to effect the printing. Because the library 

routine to print Flex code directly is much shorter than a library routine 

that could print directly from excess three, this procedure of converting 

from excess-three to Flex code during generation was adopted. Space saving 

during the Object Program run was considered of paramount importance. 

GL t the region in which the print subroutine is stored before writing on 

tape, has to have at its disposal a variable address length that will hold the 

22a-address print subroutine and prelude plus the indeterminate group of Flex 

codes. The Flex codes, 'because of the addition of shift-up and shift-down 

codes and substitution of more than one Flex code for a corresponding excess­

three character, will likely take up more space than the group of excess-three 

lines in BK. GL cannot exceed 5208 lines and in most cases will be far less. 

The size of the Op File 1 item for PRINT is 3 addresses. The generated sub­

routine is 228 + number of words of Flex code. The number of words in the 

running program ts 12e +,nnntjet or words ofnex code. 
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After the instruction in BK, the buffer region, has been identified during 

generation as PRINT, the control generation routine by instruction RJ UR URI 

activates the print generator. The print routine generates the coding needed 

for the print subroutine and gets it written on the proper tape. Also stored 

in NP for later writing on tape is the Op File 1 item. 
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Flow Chart of Print Generation Routine 

Prepare and insert C!>mpute storage ad .... 

Translate "excess parameter line of dress of index 

+ three" input print "Flex code print parameter for print 

lines to Flex code 
~ .. lines" for gener- ~ routine and put 

and store ated routine address and param-
eter in obj ect 

program 

Arrange to have I Get call word for 
Compute and build Flex-print routine character index 
prelude of gen- of library avail- Build (117) and put into 

E-- able by sending its fE-- ... 
erated routine Op File generated routine 

call word (50002) 
to LS library 

_ 1 routine 

lop Fjle to stor-
age and generated 
routine to tape 

1 
V 

~ 

~ 

Prepare 
gram j urn 
2nd line 
ceeding 
of obj ec 

object pro­
p exit to 
of suc­

sentence 
t program 

[-
Get cal: word for 

~ return carriag~ 
(45) an( :l insert 

'"ated in genet 
routine 



RE 
RE 

Print Generation 

Regions 

UR2512 
GL5360 

Print generator 
Storage for generated subroutine plus 

prelude 

Generation Subroutine Regions are also needed to assemble this tape. 
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T 1\ TTn 
J.l-\ un 

o MJ 
1 TP 
2 RS 
3 TV 
4 TP 
5 TP 
6 RJ 
7 TP 

10 TU 
11 TV 
12 RA 
13 TV 
14 TV 
15 RA 
16 SP 
17 AT 

20 TP 
21 RJ 
22 TV 

23 TP 
24 RJ 
25 TU 
26 SP 
27 TU 
30 TU 
31 TV 
32 RA 

33 TP 
34 RJ 

35 TP 
36 TV 
37 TP 
40 TV 
41 RA 
42 RP 
43 TP 
44 TP 
45 RJ 
46 MJ 
47 0 
50 0 

~p I~!!e J ii ~ 
lS4 0 

o 
BK 
A 
A 
UR50 
UR51 
VX2 
VX3 
UR76 
GL20 
URI06 
URI06 
URI06 
UR63 
URI06 
URI06 

URIOI 
CW 
Q 

URI02 
CW 
A 
BK3 
A 
A 
Gf.20 
UR53 

UR54 
LS 

URI04 
GL20 
BKI 
Gf.20 
UR55 
30020 
UR55 
UR47 
OP 
o 
GL 
BK4 
Gf.22 
30000 
o 

50002 

Print Generation 

30000 
A 
UR75 } 
UR50 
VX4 } 
VX3 
VX 
c.rl}{\ 
v .... "v 

GI20 
URI06 } 
UR77 
UR65 
UR63 } 
URIOO 
17 } 
Gf.21 

A 
CWI 
UR64 

} 

~Wl } 
UR65 
17 
UR52 
UR55 
UR53 '\. 
URI03 J 

A 
LSI 

UR56 
UR57 
UR62 

} 

UR55 } 
URI05 
UR44 } 
GL 
OPI } 
OP2 
DR 
UR52 
o 
o 
3 
30000 

o 

} 

Exit 
Entry. No. of lines of input -7 a 

No. of words of excess 3 to parameter line 

Parameter words to X3 to Flex code routine 

Jump to X3 to Flex code routine 
Output parameter line from X3 to Flex code 
Changing u to address relative to 1000 

Computing and putting temporary storage 
address in running program where needed 

Preparing jump exit of running program to 
2nd line of succeeding subroutine 

Temp storage address in u and v sent to 
region accumulating subroutine, later to 
be used as a parameter in print tag rtne. 

Getting call word for carriage return Flex 
cod~ 

InsertIng call word for carriage return in 
program 

Getting call word for index 117 

Call word to running program 

Call word of statement to 1st line of Op 
File 

Computing & putting no. of lines in running 
program, including temporaries, into Op 
File 

Putting call word for print tag rtne. into 
LN, so this routine will be available in 
the library 

No. address modification lines to prelude 
Number unmodifiable constants to prelude 
Line no. to prelude 
Computing & putting proper number in v 

of prelude 1st line 
Prelude & 1st line of running program to 

assembly region 
Transferring Op File & subroutine to Op 

File from where it will go on tape later 
Exit to 1st line 
Parameter line for 0 p control routine 

Parameter lines for X3 to Flex code 

u = call word of print statement 
v =no. lines, running program, including 

temporaries 
Call word for print tag routine 
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GL 0 55 0 30000 30000 u = Call word of print statement. v = # 
lines prelude & routine 

1 56 0 0 30000 v = number lines subject to address modi-
fic ation 

Pre- 2 57 0 0 0 v = number of unmodifiab1e constants 
3 60 0 0 0 lude 4 61 0 0 0 
5 62 0 0 0 Line number 
6 63 MJ 0 30000 Exit - 1st line of running program 
7 64 PR 0 30000 v = 1 (45) 

10 65 TP 30000 30000 u = 1 (117) v = temp. storage address 
R~n- 11 66 TP 01007 

50000 } nl ng 12 67 10 0 
~oooo 

Parameter lines to Print Tag Routine 
Pro-13 70 TP 01010 
gram 14 71 10 0 

15 72 RJ 50002 50002 Jump to print tag routine 
16 73 10 2 0 
17 74 MJ 0 1000 Jump back to first line of running program 
20 75 0 0 4 
21 76 0 1011 0 

77 0 0 1011 
100 0 0 2 
101 0 0 45 
102 0 0 117 
103 0 0 12 
104 0 0 14 
105 0 0 22 
106 0 0 30000 

CA UR107 
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Compute Generation Routine 

This routine forms a code that sets up data in the proper location for 

the equation coding, followed by a return jump to this part. All the actual 

computational coding is done by the equation generation routine. 

The string-out input to the Compute Generator contains the call words 

of the variables or constants in the same sequence in which they appear in the 

input sentences. Subscripted variables have multipliers and moduli saved 

in addition to their call words. Thus one subscripted variable occupies 

2. 3 or 4 locations. depending on how many subscripts it has, and the sub­

script call words follow thereafter. Functions within pseudo operations have 

only the call word of the function in the string-out and no argument call 

words. even though the arguments may be stated in the input sentence. At the 

end of every string-out is a line of zeros followed by 01 227-7 (the XS3 

representation of !:J. .). .When a compute sentence contains several terms 

separated by "and's" in the input sentence. the string-out has a zero line 

inserted between the last call word of one term and the first call word of the 

following term. 

The Compute Generator builds up Operation File It prelude, running program 

and file of relative constants from this data. The first line of the generated 

coding - the exit line - is an MJ to the line that follows second after the 

last generated line. The last line of the running code is an MJ to the exit 

line. After this follows a list of generated relative constants. 

For terms that are not inside parentheses in the input sentence (that is, 

for the first string-out call word and those following zero lines) the routine 

generates: 

1) In most cases (call-word types 66,65,64,4) 

RJ 25--- 25--- RJ 4--- 4----or 
10 00000 00001 10 00000 00001 

2·) For subscripted variables (call-word type 77) 

TP 64--- 62000 

} TP 64--- 62001 
1,_2 t 30 r 4 0 f those lines 'FP M5Iliii'fiiilOi ..... 6-2002- -~ .. - ~ .. --,-.• - ,. --" 

TP 64--- 62003 depending on how many subscripts 

RJ 24--- 24---
the subscripted variable has. 

10 00000 0001 
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3) And for dummy functions ( call-word type 61) 

TU Call word + 1 a 
TV Call word + 1 a 
RA a Call word of constant 1 

a RJ DoooQ] [JOOOO] 

The terms that are inside parentheses in the input sentence precede the 

code of the RJ line and ten line of their respective symbol. Their handling 

splits into two groups: those that are within or are input parameters to a 

pseudo operation, and those that are not. 

To set up input parameters for reference to a pseudo operation the routine 

generates: 

4) For functions (call-word type 66) 

f3 00 Call word Call word} in the location for relative 
{3 + 1 00 25--- 25--- constants 

TP {3 61--- } in the running code TP (3+1 61---
00 25--- 00000 in Operation Fi Ie I 

5) For subscripted variables (call-word type 77) 

y 00 Call word Call word relative constant 
TP y 76X--- running code 
00 77--- 00000 OP Fi Ie I 
TP Call word of 63--- ( 1) 

1st multi-
plier with 1,2,3 or 4 subscripts TP Call word of 63--- (2) 
2nd multi- No. (4) , (1) & (4), (1) & (2) 

plier 
& (4) or (1) & (2) & (3) & (4) 

TP Call word of 63--- (3) of these rows appear in running 

3rd multi- code. 

plier 
TP Call word of 63--- (4)) 

modulus 

6) For all others (call-word types 64, 65 or 67) 

TP Call word 63--- running code 

For terms within parentheses of a function or a subscripted variable 

but not within a pseudo operation the routine generates: 
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7) For subscripted variables ( call-word types 76 or 77) 

8 00 Call word Call word relative constants 
TP 8 75--- running code 
TP modulus 62---

(for 77 00 Call word 00000 OP File I (this does not apply for 
only) Call-word type 76) 

8) For all others (Call~word types 63,64,65 or 67) 

TP Call word 62--- running code 
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Clear spaces for Op 
File I LF, prelude LE, 
temp. storage 

Flow Chart of Compute Generation Routine 

LA7 

Set CW of sentence 
in u of LE and u 
of IF 

LA 11 

Set line no. in 
LE5 and MJ 0 -
in LE6 

V & VI 

LA 13 

Set in ill 4 
addr. to be­
ginning value 

Yes 
~-------------------------------------~ 

"Before get next" 
jump to "get 
next" 

MJ place the stored 
RJ CW CW 
10 0 1 
and adv. counters 
and check 

Place CW in Op. File I 

"Go to 
End" 

LA46 
Are we inside 

pseudo? 

Yes 
8 

LA 17 
Get next str ing. 
word --;.. A 
(preadv.) 

LA 22 

Is it zero? 

No 

LA 23 

Is it 
XS3 l:::.. ? 

No 
LA 25 

Are we inside 
parenth.? 

No 
LA 26 

Put string .. word 
to Q and QT with 
mask Op. code 
~ temp. 



...... 
o 
CJl 
CJl 

LA33 
Is the CW type 
64,65,66? 

(25 type) 

Yes 

RJ form 25 CW and 
set aside 

RJ CW CW 
10 0 1 

, 
Adv. ind. 

"inside something" 

Jump to get next 

string. word 

No 

LA30 
Is the CW type 

77? (24 type) 

10 Yes 

RJ form 24 CW and 
set aside 

RJ CW CW 
10 0 1 

, 
Make presetting for 
hdl. 77 outside 
pseudo,rest exit of 
RJ 

Jump to hdl. 77 
in part where first 
row is done 

No 

LA31 L32 

Is the CW type )~o Thus pseudo oper. 
61? (4. ____ ). Adv" ind. 

for inside pseudo 

11 Yes 

Save CW in LC5 and 
change exit for zero 
str. word to ~ 
and set "inside 
something" to 1 

Jump to ttbefore 
get next" string. 
word 

12 

, 
RJ for 4 ____ ,CW and 
set aside 

RJ CW CW 
10 0 1 

, 
AdV. index 

"inside something" 

Jump to get next 

str ing. word 



Changed exit of zero string. word 
LA 113 LA 134 

Generate TO CW+l a Set no. of lines in 
TV CW+l a Op. File I and heading RA a "In 8 ~ 

18 , .. 
a RJ [ ] [ ] in gen. code 

and place it Go to End 

• 
It 

Adv. addresses for MJ to EXIT 
generated coding 

[, 

Restore jump for zero 

str ing-out word 

\ 

Jump to "get next tt 



13 

LAlOO 
LA74 I Thus single val. 

N / '\ No Ivar. 64, 65, or 67. 
I--~_O ___ ~.,i Is the CW 17?\1----~ .. 

L.11.77 

....---~~ Is the CW 77? 

21 

\ 

RJ to gen. and 
place 0 CW CW 
TP addr. of 61 __ _ 

CW 
and adv.ct. 

Restore exit of 
RJ and prep. 

25 CW 

MJ to gen and 
place 0 25_ 25 __ 

TP addr 61 __ _ 
of CW 

Place CW in 
Op File I 

Adv. counters 
and check regions 

Jump to get next 
string word 

20 

\ I 

RJ to gen. and 
place 0 CW CW 

TP addr. 76X ___ _ 
of CW 

and adv. counters 

Place CW in 
Op File I 

Restore 
exit of RJ 

Do presetting 
for hdl 17 
inside pseudo 

(63 ___ ) 

Jump to hdl. 77 
in part where 
first row 
is done 
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IV 
11 

RJ generate 
TP CW CW 

\ 

Adv. counters 

and check 

Jump to get 
next string word 
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LA53 

LA47 L.A52 
Thus single valued 

No No 
~--..::;M' Is the CW 77? ~--~~ Is the CW 76? I---~~ 63, 64, 65, or 67. 

15 Yes 

RJ to string and 
place 0 CW CW 

TP addr 75 __ _ 
of CW 

and adv. count 

Place CW in Op 
File I 

Restore exit of RJ 

Make presetting 
for hdl. 77 
outside pseudo 

(62 ___ ) 

Jump to handle 77 
in part where first 
row is done 

16 Yes 

RJ to store and 
place 
o CW CW 

TP addr. 
of CW 

and adv. count 

Mask out bit 
after 76 (# of 
subs cr.) and 
shift to v 

Prepare to get 

next str. word 

(IV 62) RJ to generate 
IV 16 Tn CW 62 __ _ 

1 
Adv. counters 

T 
Jump to get next 

string word 

Adv. CW of IE-~-__ 

subscript J 

RJ to store and 
place 

TP CW 62 + # of 
loc. 

and adv. count 

Index jump 
on no. of 

subscr. 

Jump to get next 

string word 
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Subroutines 

I Generate and place 

II 

o CW CW 
TP addr. [00000 + no. of loca(; 

of CW ". --
first 2 or 3 bits 
filled by the dif­
ferent entries 

adv. addresses, check 
. exceeded regions and jump 

to get next stringout word 

Generate and put aside 
RJ CW CW 
10 0 1 

Advance index "inside some­
thing" and jump to get next 
string. word 

III Handle 77 CW cases with dif­
ferent entries for inside 
and outside pseudo operation, 
and jump to get next string­
out word 

IV Generate and place TP CW 
62___ + no. of location 
Restore subrout. and advance 
counters with exceeded reg. 
check. Only ~ed in RJ 
by III and ® 

v When zero stringout word, 
place RJ CW CW ( t 

10 0 1 was pu 
aside by II) and clear both 
ltinsJldes" and adv. resp. 
clear counters and go to 
get next stringout word 

VI Check whether CW is already 
in OP File I. When not, 
place it there and adv. 
with exceed. region check 
Only used in RJ by V 



RE LA2512 
RE LB2710 
RE LC3117 
RE LJ3172 
RE LK3213 
RE L03217 
RE LS3230 
RE LT3241 
RE LV3251 

RE LP2000 
RE LQ5360 
RE LR6777 
RE W7777 

RE ID3263 
RE LE5360 
RE LI7000 
RE LF3300 

RE CW1211 
RE BK2242 
RE OPI047 
RE WA653 
RE UP421 
RE BQ632 
RE WB677 

Compute Generator 
Regions 

Main program 
Subroutines 
Constants 
Checks for exceeded regions 
Alarm print 
Alarm (> region LF) 
Alarm (> 1777) 
Alarm (> region LE) 
Alarm (> region LI) 

Constant for last addr. + I of exit 
Constant for last addr. + I of region LF 
Constant for last addr. + 1 of region LE 
Constant for last addr. + I of region 

Temporaries LI should always 
Generated coding }fOIIOW LE so that in 
Storage for constants the end when adding 
Op File I the generated con­

stants to LE the re­
gion never can be ex­
ceeded 

Generation subroutines used 
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IA 
o MJ 
1 RP 
2 TP 
3 RP 
4 IP 
5 10 
6 SP 
7 TP 

10 TP 
11 TP 
12 TP 
13 TV 
14 TP 
15 TP 
16 TP 
17 RA 
20 TP 
21 TP 
22 EJ 
23 EJ 
24 TP 
25 TJ 
26 TP 
27 QT 
30 EJ 
31 EJ 
32 TJ 
33 RJ 

34 MJ 
35 TP 
36 RJ 

37 MJ 

40 RJ 

41 MJ 
42 TP 
43 TV 

44 TP 
45 MJ 
46 TJ 
47 TP 
50 QT 
51 EJ 
52 EJ 
53 RJ 

LA 
o 
10014 
LC 
10005 
LC 
o 
BK3 
A 
A 
BKI 
LC20 
LC6 
LA5 
LC2 
LC22 
LA20 
BK3 
LD6 
LC 
LC7 
LC 
LD 
LD6 
LC23 
LC23 
LC17 
Le15 
LB36 

o 
LC2 
LB36 

o 
LB36 

o 
W6 
LC34 

LC2 
o 
WI 
LD6 
LC23 
LC23 
LClO 
LB133 

30000 
LA3 } 
LD 

t~6 } 
1 

17 } LE 
LF 
LE5 
LE6 

~i4 } 
ID5 
W4 
LCl } 
ID6 
A 
LB144 
LB173 

~46 } 
Q 
ID7 
LA40 
LA42 
LA35 
LB42 

LA17 
WI 
LB32 

LA17 

LB37 

LB176 
ID13 
LA22 

W 
LA17 
LA74 
Q 
ill 7 
LA55 
LA60 
LBl16 

} 

54 MJ 0 LA17 

Exit 

Clear temporaries 

Clear space for prelude 

Const. used by LA14 

Place sent. CW in prelude and Op File I 

Place XS3 code of line number in Op File I 
Prepare exit line in prelude 

Set starting value in temporaries 

(Pre-advanced) bring next string-out word 
in storage W6 and to A 

Is it zero? 
Is itll.? 

Are we inside something? 

Put string-out word -+Q 
Mask out operation code into ID7 and A 
CW type 77? 
CW type 6l? 
CW type 4? 
Left only CW type 64. 65, 66; jump to set 

as ide RJ CW CW 
10 0 I 

Go to get next string-out word 
Set index "inside pseudo operatiOn"} 
Jump to set aside HJ CW CW CW4 

10 D I 
Go to get next string-out word 

. RJ CW CW 
Jump to set aSIde 10 0 1 CW77 
Jump to handle 77 CW 
Save CW 61---in ID13 v address 
Change exit for zero string-out word 

LAll3 
Set f'ins ide something" to 1 
Jump to get next string-out word 
Are we inside pseudo? Yes ---+ LA74 
In parent. but not inside pseudo: 

mask out Operation Code 
CW type 77? 

7 inside 
I some­
(thing 

CW type 76? 
Left only type 63, 64, 65 

qe'lferatirrg with 62 •.• 
or 67:go tj 
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@ 55 RJ LB14 LB2l RJ to gener. and placing l 0 CW CW 
TP Addr.75---

of CW CW Type 77 
56 RJ LB143 LB134 RJ to taking care of Op (not inside 

File I pseudo) 
57 MJ 0 LBl12 Jump to handle subscr. 

@ 
var. case 

60 RJ LB133 LB167 RJ to gener. and placing 

. 1 

0 CW CW 
TP Addr. 75---

of CW 
61 TP LC2l Q } Mask out bit # of 62 QT L06 lDlO subscrIpts 

63 LQ WlO 36 # of subscr. in v of ill 10 
64 TP LC46 Q } Prepare to get next string- CW type 76 65 QT L06 A 

@ 
out word @o_ never!-

66 AT LC15 ID6 Bring CW-l of first sub- inside Pseudo-
script in storage W6 Op) 

@ 
67 MJ 0 LA70 Space filling jump (free) 
70 RA L06 LC2 Up date CW 
71 RJ LB133 LBl16 Jump to aenerate and place 

TP [CW 62 •.. + # of locat. 
72 IJ WlO LA73 IJ on # of subscr. } Subscr. -1 
73 ZJ LA70 LA17 Jump to get next string. (zero jump 

word needed since 
index by 1 too 

@ 
high) 

74 TP LD6 Q } Operate code ---+ A and ID7 75 QT LC23 W7 
76 EJ LC23 LAI02 CW type 77? In parenthe-
77 EJ LC12 LAl05 CW type 66? ses inside 

100 RJ UH33 LB160 Left only CW type 64, 65, pseudo Ope 
or 67 

0 
101 MJ 0 LA17 Go to get next string. word 
102 RJ LB14 LB23 RJ to gener. and place 

0 CW CW 
TP Addr. 76X ••. CW type 77 in-

of CW side pseudo 

103 RJ LB143 LB134 RJ to take care of Op File 
104 MJ 0 LBl14 Jump to handle subscr. 

@ 
var. case 

105 RJ LB14 LB15 RJ to gener. and place 
0 CW CW 
TP Addr. 61 •.• 

of CW 
106 TP LC23 Q } Put mask for CW code-Q 

Change CW in £D6 to sen t. 
CW25 ••• 

107 QS LC14 LD6 CW type 66 
110 RJ LB14 LB15 RJ to gener. and place ins ide pseudo 

0 CW CW 
TP Addr. 61. .• 

of CW 
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III RJ 

112 MJ 

113 RA 
114 SP 
115 TU 
116 TO 
117 TP 

120 AT 

121 TV 
122 TV 
123 MJ 

124 RP 
125 TP 
126 TV 

127 RA 
130 RJ 
131 RP 
132 TP 
133 MJ 
134 TV 
135 RS 
136 TV 
137 RS 

140 RS 
141 TV 
142 LQ 
143 RS 
144 TV 
145 RA 
146 RA 
147 ST 
150 RS 
151 SP 
152 AT 
153 TV 
154 RA 
155 LQ 
156 RA 
157 RA 
160 RA 
161 RA 
162 RP 
163 TP 
164 TP 
165 RJ 
166 MJ 

LB143 

o 

ill 13 
A 
A 
LC24 

ID5 

A 
A 
o 

30004 
LC30 
LC36 

LD5 
LJ12 
10003 
LC 
o 
ill 3 
LE 
LE 
LEI 

ID4 
LD4 
LE2 
LB140 
A 
LE6 
LE6 
LC20 
LF1 
LE2 
LA162 
LE 
LA163 
LE2 
LE 
LEI 
LFl 
LE6 
30000 
LI 
LC44 
OP 
o 

LB134 

L.A17 

RJ to take care of Op 
File I 

Jump to get reset string-
out word J 

Adv. CW by 1 , 
Move CW + 1 to u addr. 

LC2 
17 
LC30 
LC31 
A 

} 
TO [ ] [ ] 

Place CW in u of TV [ ] [ ] 
P t "1003" in v of A~form excl. 10 lines 

u "next addr.+ 2" 
A Add # of addr. in ge r. coding C 

exc 1. 10 1 ines ase 
LC30 
LC31 
LA167 

} 
Place "'next addr'W+ 2"(excl. 10 ·CW 

I' ). f [][~ Ines In v 0 TV [ 1[ J 61 ... 
Place "next addr." (incl. 

10 lines) in RP command 
LA126 } 30000 Place 4 rows of generated coding 

LA22 Restore exit of case zero 

~~33 } 

LA17 

~37 } 
LEI } 
LC43 

LC22 } 
LE2 
11 

~42 } 

ID5 } 
LC2 
LFl } 
LC2 

tA162 } 
LA163 
LC37 
Q33 1 

! J 
LJ } 
30000 
OP1 } 
~2 

string. word 

Adv. counters resp. clear 
# of 10cat. reI. 100 and 
both insides 

Fi 11 v of LE (LE7 +. •• )-LE 

Fill v of LEI 
(LE7 + ••• ) - LE - 6 (6 is prelude 
coding) 

Fill v of LE2 

Fi 11 v of LF 

Fill v of LE6 
(second addr. of next routine) 
Fill v of LFl 
( LE6-LC20) 

Prepare moving of generated 
constants 

Add constant-s to # of generated 
addresses 

Move constants to end of coding 

Bring generated coding to tape 
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I 

I exit 
161 

162 

175 

176 

II 

x 

II exi t 
1124 

III 

167 SP 
170 TU 
171 TP 
172 RJ 
173 TV 
174 TV 
175 MJ 

CA 

IA 
o SP 
1 AT 
2 TU 
3 MJ 
4 TU 
5 RA 
6 TV 
7 TP 

10 RA 
11 RJ 
12 RA 
13 RA 
14 MJ 
15 TV 
16 MJ 
17 TV 
20 MJ 
21 TV 
22 MJ 
23 TU 
24 RA 
25 TP 
26 SP 
27 TV 
30 RA 
31 MJ 
32 SP 
33 AT 
34 AT 
35 TP 
36 M.l 
37 TP 
40 QS 
41 MJ 
42 TP 
43 QS 
44 MJ 
45 RP 
46 TP 
47 RJ 
50 TV 

LC30 
A 
LC2 
CW 
Q 
ID3 
o 
LA176 

LB 
LD6 
LD6 
A 
o 
LD4 
LC26 
LD3 
LC26 
LD2 
LJ12 
L04 
LOS 
o 
1£17 
o 
LC16 
o 
1£ 11 
o 
LA20 
LB25 
30000 
LD7 
A 
LC26 
o 
LD6 
ill 6 
LC35 
LC2 
o 
1£23 
LC13 
o 
LC23 
1£14 
o 
10004 
LC 
LBlll 
A 

Come from LA123 Patch for generating 
RA addr. 1 

17 
LC32 
A 
CWI 
LC32 
LA125 
LA124 

} Get a CW for con st. 1 

17 } LI 
LC36 
LJ15 

t~~6 } 
LB7 
30000 

~il } 
LC27 
1£2 
30000 
££26 
LB 
LC26 
LB 
LC26 
LB 
LB25 } 
1£1 
I.D7 
6 
LC26 } 
Lel0 
LB 

17 } 

~D13 
LD 
30000 

?n6 } 
LB32 

~D6 } 
LB32 
LB47 } 
LD7 
LBI06 
LOIO 

Jump back to coding 

Form ~ CW CW in next storage addr. 
save CW in u in LC36 (used by LB135 in VI) 

Generate 
TP 01 .•. CW + # of locat. and place it 

for gener. const. 0 CW CW 
for gener. code TP 01. .• CW + #1 oc. 

Advance counters 

Put 61000 in v of LC26 

Put 62000 in v of LC26 

Put 75000 in v of UC26 

Get next string-out word (in advance, 
not yet officially) into LD7 

Shift # of subscripts 910 bits to the left 

Put 76XOOO in v of LC26 

Form RJ CW 
10 ~ 

CW } 1 and set it aside 

Set index ftinside something" to 1 
Only used in RJ 

Make 24 ... CW before going to II 

Make 25 ..• CW before going to II 

Clear temp. storage Handl. of subscr. var. 

Get next string-out word ~ A 
Modulus ~ u of LDI0 
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11162 

11163 

IV16 

IV . 
VI eXl t 

51 TV 
52 RS 
53 SP 
54 RJ 
55 TP 
56 IJ 
57 MJ 
60 RJ 
61 TO 
62 TV 
63 TP 
64 RJ 
65 TO 
66 RJ 
67 IJ 
70 MJ 
71 SP 
72 RJ 
73 TO 
74 RJ 
75 IJ 
76 MJ 
77 RJ 

100 RJ 

101 TU 
102 RJ 
103 TO 
104 RJ 
105 MJ 
106 RA 
107 TU 
110 TP 
III MJ 
112 TV 
113 MJ 
114 TV 
115 MJ 
116 SP 
117 TU 
120 MJ 
121 MJ 
122 TV 
123 MJ 
124 TV 
125 RA 
126 TV 
127 TP 
130 RA 
131 RJ 
1-32 RA 
133 MJ 
134 TP 

A 
L07 
WIO 
CW 
A 
LD7 
o 
LBlll 
A 
A 
LOll 
CW 
A 
LB133 
ID7 
o 
lO12 
CW 
A 
LB133 
L07 
o 
LB111 
CW 

A 
LBl33 
LOIO 
LB133 
o 
LA20 
LA20 
30000 
o 
LC40 
o 
LC41 
o 
L06 
A 
o 
o 
LC16 
o 
Lel5 
LC26 
ID3 
LC26 
LD2 
LJ12 
LD5 
o 
LC25 

LD7 
LC2 
71 
CWI 
LDIO 
LB60 
LBI03 
LBl06 
LD12 
lOll 

} I/: of subscr. -l~ v of LD7 

} 
., 

~Wl } 
LC26 } 
LB121 
LB7l 
LBl03 
71 } 
CWI 
LC26 } 
LB121 
LB77 
LBl03 
LBlO6 
CWI 

Get const. CW for mod. 

CW for mod. ----;. u of LOIO 
First IJ on # of subscripts 

Get next string -out word ~A 
Store multiplier 2 in L012(u) 
Store multiplier 1 in LOll(v) 

Get CW for multiplier 1 

Generate and place TP [CW mu 1 t. 1] 62 .• • 
for multiple 1 63 •.• #of 

Second I J on # of subse r. 1 oeat. 

Get const. CW for multo 2 

Generate and place TP [CW mu 1 t. 2] 62. · . 63 .•• # of 
Third IJ on # of subser. locat. 

Get next string-out word~A 
Get const. CW for multo 3 (this string 

LC26 
LB12l 
LC26 
LB121 
LAl7 
LCI 
LBIIO 
A 
30000 
LB121 
LB45 
LB121 
LB45 
17 
LC26 
LBl22 
30000 
LC26 
LBl25 
LC26 
ID2 
LB127 
30000 
LC2 
LJll 
[£-2 
30000 
Q 

word has data only in v) 

} 
Generate and place TP [CW mu 1 t. 3] 62 •.. # of 

for multiple 1 6r~~~t. 
} Generate and place TP [CW modu Ius] 62 .. • # of 

63 .•• 

} 
Go to get next string-out word locat. 

Get next string-out word to A 
(used as subrout. in III) 

Set jump to IV62 in IV 

Set jump to IV63 in IV 

} Prepare IV 16 

} 

Generate and place TP CW 
Jump to right entry 
Place 62 ••• in LC26 

Place 63 ••• in LC26 
Add # of locat. to g~ ... in LC26 v address 
Place flnext addr. for gen. codind'in N! 
Place one line of generated coding 

Adv. counters and check exceeded region 

1 Mask CW at hand ---;. A in u address 
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VI . 
-y-eXlt 

135 QT 
136 RP 
137 EJ 
140 TP 

141 MJ 
142 RA 
143 MJ 
144 TV 
145 RP 
146 TP 
147 RA 
150 RJ 
151 RP 
152 TP 
153 TU 
154 RJ 
155 MJ 
156 TV 
157 MJ 
160 SP 
161 TU 
162 MJ 
163 TP 
164 RJ 
165 TP 
166 MJ 
167 SP 
170 TU 
171 TV 
172 MJ 
173 TP 
174 RJ 
175 MJ 
176 TP 
177 RA 
200 TU 
201 QT 
202 EJ 
203 TJ 
204 RA 
205 RA 
206 MJ 

CA 

LC36 
20000 
LF2 
A 

o 
LBl36 
o 
ID3 
30002 
LD13 
L05 
LJ12 
10003 
LC 
LD13 
LB143 
o 
LC15 
o 
LD6 
A 
o 
LA34 
LA22 
LC45 
o 
LD6 
A 
LCll 
o 
LC20 
LB133 
o 
LC46 
LA20 
LA20 
30000 
LC2 
LC5 
LA20 
LA20 
o 
LB207 

A J 
LB140 } 
LB143 
LF2 

LJ3 } 
LCl 
30000 
LB146 
LB147 } 
30000 
LC2 } 
LJI0 
~153 } 

LC36 
LB134 
LA17 
LC26 } 
LB 

17 } LC26 
LB124 

LA23 } 
LA17 
LA23 
LB144 
17 
LC26 
LC26 
LB125 
LC26 
LB126 
LA134 
Q 
LeI 
~B201 } 

LB206 
LB205 
LCl 
LCI 
LA17 

Compare whether already in Op File 1 

When not yet in Op File 1, put OW in it 
(TP because space is not cleared before~) 

(I in v) 
Advance addresses (1 in u) 
Used only in RJ 

Place the 2 rows that have {RJ CW CW 
been set away 10 0 1 

Adv. counters 

Clear a 11 "ins ide's·' and counte r for 
number of addr. in array 

Put CW in u of LC36 
RJ to take care of Op File 1 
Jump to get next string-out word 

Prepare 163 

Prepare IV17 

Shortcut (skip everything up to 
next zero word) 

Restore LA23 
Jump to handle zero word situation 

Place MJ in end 

Mask for last 3 bits, come from LA41 
Advance to next string-out word 

Mask out # of subscripts 

Is it I? 
Is it < 4? 
It is 4 advance once more 
It is 2 or 3: advance once more 
It is 1 go to get next string-out 

word 
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Constants 

IA LC 
0 0 0 0 
1 0 1 0 
2 0 0 1 
3 0 0 2 
4 0 0 3 
5 0 0 4 
6 0 0 LE7 
7 01 22777 77777 XS3 "6.." 

10 0 0 76000 
11 0 0 75000 
12 0 0 66000 
13 0 0 24000 
14 0 0 25000 
15 0 0 63000 
16 0 0 62000 
17 0 0 61000 
20 MJ 0 01000 
21 0 0 00700 
22 0 10000 10000 
23 0 0 77000 
24 0 0 1003 
25 0 77777 0 
26 TP 30000 30000 
27 0 1 1 
30 TU 30000 30000 } 31 TV 30000 30000 These four rows belong together 
32 RA 30000 30000 (the 30000 must not be messed up) 
33 RJ 30000 30000 
34 0 0 LA113 
35 RJ 0 0 This instr.-const. must have zero's • t t 

36 0 30000 LB144 
37 0 0 LE 
40 TU 0 LB122 
41 TV 0 LB124 
42 TP A LF 
43 0 0 6 
44 0 LE LF 
45 EJ LC7 LB173 
46 0 0 7 
47 TP A LQ 

} 50 0 0 LR For exceeded region checks 51 MJ 0 LP 
52 AT U>6 LU 

CA LC53 
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Exceeded Region Tests 

IA LJ 
0 TJ LC51 LA164 } Gen. cons tan ts 1 TU I.S LKI 
2 MJ 0 LK Alarm 
3 RA LB140 LC2 } 4 TJ LC47 LB142 Region LE 
5 TU LT LKI 
6 MJ 0 LK Alarm 
7 RA LD3 LC3 

} 10 RA LD3 LC2 
11 RA LD3 LC2 Region LF 
12 TJ LC50 30000 
13 TU LO LKI 
14 MJ 0 LK Alarm 
15 RA LBI LC2 } 16 TJ LC52 LB4 Region LI 
17 TU LV LKI 
20 MJ 0 LK Alarm 

CA LJ21 
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Alarm Entrance 

IA LK 
0 RJ WA WA2 
1 TP 30000 UP3 
2 RJ UP2 UP 
3 MJ 0 BQ6 

CA LK4 

1\1 ......... 1 
l"\J.Q.LUI J. 

IA IB 
0 0 LSI 0 
1 40 IB2 7 
2 32 30503 05424 Generated code 
3 66 30270 12651 exceeds 1777 
4 27 30013 07226 addresses. 
5 30 30276 50104 
6 12 12120 12427 
7 27 54306 56530 

10 65 22777 77777 
CA LS11 

Alarm 2 

IA LT 
0 0 LT1 0 
1 40 LT2 6 
2 54 30323 45150 Region for Op File 1 
3 01 31515 40151 is exceeded. 
4 52 01313 44630 
5 01 04013 46501 
6 30 72263 03027 
7 30 27227 77777 

CA LT10 

Alarm 3 

IA LO 
0 0 LOl 0 
1 40 L02 7 Region for generated 
2 54 30323 45150 coding is exceeded. 
3 01 31515 40132 
4 30 50305 42466 
5 30 27012 65127 
6 34 50320 13465 
7 01 30722 63030 

10 27 30272 27777 
CA LOll 
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Alarm 4 

IA LV 
0 0 LVI 0 
1 40 LV2 10 
2 54 30323 45150 Region for generated 
3 01 31515 40132 constants is exceeded. 
4 30 50305 42466 
5 30 27012 65150 
6 65 66245 06665 
7 01 34650 13072 

10 26 30302 73027 
11 22 77777 77777 

CA LV12 
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Temporaries 

LD 0 
1 
2 r 1 
3 [ ] 

4 ~ 10000 10000 

5 ~ ~ 1 

, 
0 

7 
10 
11 
12 
13 

14 10 0 1 

LE 0 0 sent.CW 0 
1 
2 
3 
4 
5 Line # XS3 code 
6 MJ 0 01000 

LF 0 0 senteCW ¢J 
1 
2 
3 
4 

LI 0 
1 

Compute Generate 

Index "inside something" 
Index if pseudo opere 
Running # adv; by IV( + 1) r 
Addr. of gen. code adv. by 

V( + 2), IV( + 1), 18( + 4), 
CW of gener. const. adv. by 

I(+ 1 in u and v) 
adv. by V(+ 1) 

IV( + 1), 18(+ 4), I( + 1) 
Next string-out word 
Working space 
Working space 
Working space 
Working space 

f {RJ CW CW Storage space or, 10 0 1 

Generated Code: 

Set by LA12 and LA160 

OP File I 

Generated Constants 
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1 
I 

18(= 0), I( + 1) 

I( + 1) 

cleared 
in begin-
ning 

} cleared 
later 
again 

cleared in 
beginning 

} 
not cleared 
in beginning 



Vary Generation Routine 

The Vary generator uses the string-out and the Vary File as built during 

the Translation Phase to prepare the relative coding necessary to perform the 

functions of the input Vary sentence. This generator also provides an Op 

File I item to be used by the Segmentation Phase. The relative coding is 

later modified by the Processor according to the information furnished by the 

Allocator. 

The generated Vary coding may be broken down into the sequence of functions 

performed by the Vary sentence. 

<D 
@ 
@ 

MJ - 00000 - [ 4 ] 
MJ - 00000 -[® or ®1 
MJ - 00000 -[ ] 

{set initial value(s) } 

{ Ju~p to first statement} 
In range 

{
Tests for completion of } 

Vary. If fin ished to <D 
{MOdify variable(s) } 

{Back to @ } 
CD {Tests for indefinite} 

loop, if required 

{Back to @ } 

Resume entry 
Normal entry 
Exit as specified in string-out 

or Vary File 

The call word from the u-portion of the Vary File item is filled into the 

Exit instruction by the Vary generator when the transfer component is implied 

rather than stated. 

The return to the Vary coding from the last sentence in the Vary's range 

is accomplished by the insertion of the Vary call word (from the v-portion of 

the Vary File item) into the Exit line of the generated coding for the last 

sentence in the range. This insertion is effected by the RG routine of 

the Generation subroutines. The Exit line of the last sentence in the Vary 

range will return to the Vary coding at the Resume Entry line. 
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Clear prelude 
area - 6 words, 
and Op File I 
area - 5 words 

Store exit call 
word in exit 
line in GL 

v 

Set index CT to 
number of with 
words in sentence 

MJ-O- __ 

~GL 

Search Vary File 
for sentence num­
ber of last sen­
tence in Vary Range. 
Save associated 
exit call word 

MJ-0-OI003 

~ GL 

Setup for 
illegal jump 
check 

Is exit call 
I---~ word a Vary 

Yes Set CI~f0 
~@ "-:J 
~ 

I------------~ 

Fir st indicator 
stringout address 
~ CT2 

call word? 
No Alarm 

~ 1
10

-
0

-
1 

t----~--~>iIIoI ~ GL 
..... ..... 

...... 

'@ 

Is initial ™ L ~-~-I~ 



~ GL 

Insert call 
ord of initial 
alue in u­

portion of GL 

Store address of 
next generated 
instruction in CT 

MJ-O-__ _ 

~ GL 

Insert call 
word of vari­
able in v­
portion of GL 

Set index CT to 
number of with 
words in sentence 

First indicator 
stringout address 
~ CT2 

Advance CT2 
to next vari 
able's indi­
cator 

10-0-1 

-+GL 
Fill in v-por­
tion of resume 
entry line 

Is variable 
fixed point? 

TM- ___ -Q 

~GL 

Insert call word 
of increment in 
u-portion of GL 

Is limit 
variable ab­
solute value? ~GL 

TM-___ -A 

~GL 

Insert call 
word of limit 
in u-portion 
of GL 

Insert call 
word of vari­
ables in u­
portion of GL 

TM-A-A 
~GL 



~
J-Q-OI002 

15 
~ GL 

TJ-· ____ _ 

.. ·01002 
-~GL 

Insert call word 
of first tempo­
rary storage in 
v-portion of GL 

Insert call word 
of variable in 
v-portion of GL 

Insert call word 
of first temporary 
storage in u­
portion of GL 

Advance CT2 to 
next variable's 

~----~ indicator 

Insert call word 
of increment in 
u-portion of GL 

Insert call word 
No of limit in u­

portion of GL 

Set number of 
working temps (10) 
in 3rd word of 
prelude 

Set second 
of Op File 
equal to I 

Set index CT to 
number of with 
words in sentence 

First indicator 
stringout address 
~ CT2 

Have all 't;;t}® 
for completion' 21 
instructions been 

enerated? 
~----r----

NO~ 

~
nsert call 

word of limit 
in u·-portion 
of GIL 

,--,-----' 

~ 

Is variabl~ Yes_~ 
fixed POiW~ 

I NoB 



Is 'dummy· 
able fixed 

FA-Q- __ _ 

-7 GL 

Insert call 
word of vari­
able in v­
portion of GL 

increment 
absolute 
value? 

Insert call 
word of in­
crement in 
v-portion 
of GL 
--------' 

Set index 
CT to number 
of wi th words 

TM- ____ -Q 

Insert call 
word of in­
crement in 
u-portion 
of GL 

~GL 

Advance CT2 
to next 
able's 
indicator 

in sentence First indicator 
stringout address 
~ 

TM- _____ -Q Insert call word of 
increment in u-por­
tion of GL ~ GL 

Insert call 
word of in­
crement in 
u-portion 
of GL 

RA-___ - __ _ 

~GL 

--? GL 

Insert call 
word of vari 
able in 
u-portion 
of GL 

Insert call 
word of vari 
able in v­
portion of 
GL 

Is increment 
absolute 
value? 

No 

29 Insert Q ad­
dress in 
v-portion 
of GL 

o MJ-O- __ _ 

Store address 
from CT3 in 
v-portion of 
GL. (address 
of jump to 
range) 

Is test 
indicator 

equal 10 zero? 

Yes 

~GL 



0:) 
I 'V 

Store address of next 
generated instruction 
in CT3 

~ 

TP - _____ -
- -- --

~GL 

Insert address of first 
temporary in v-portion 
of GL 

CW Find callword 
for constant 79 

Insert call word for 
79 in u-portion 

of GL 

, 

RS 

, 
TP - _____ - _____ 

~GL 

I 

Insert address of 
first relative constant 
in u-portion of GL 

Insert callword 
(50002) of flex print 
fixed library routine 
in v-portion of GL 

10-0-3 

~GL 

TP-lOOOl-50002 
~GL 

(10001 is address of 
second relative constant) 
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10-0-4 

~GL 

RJ -50002-50002 

~GL 

10-2-0 

~GL 

MS-O- ____ _ 

~GL 

Insert address of this 
in.~s.tr,u~Ji()n ... in v­
portion of GL 



Change entry line of 
generated routine to 
jump in at next instruc­
tion generated 

Modify com­
ponent of 

r-------; form A (B)C 

Is test indicator 
= 14? 

(A,e variable B < 0) 

NO 

Is test indicator 
= 10? 
variable, B> 0) 

NO 

1078 

Is test indicator 
= 22? 

(B variable, C-A = 0) 

Is test indicator 
= 21? 

(B variable, C-A < 0) 

Test indi­
cator = 20. 
(B variable, 
C-A> 0) 

NO 



Insert call 
word of in­
crement in 
u-portion 
of GL 

SP-____ .... O 

~GL 

Insert relative address 
of second following 
instruction (NI+I) in 
v-'portion of GL 

Insert call word 
of increment in 
u-portion of GL 

~
s increment 

44 absolute 
value? 

Yes 

~GL 

ZJ-___ --__ 

~GL 

Insert relative 
address of next 
instruction in 
u- ortion of GL 

Insert call 
word for con­
stant zero in 
u-portion of 
GL 

MJ~-____ _ 

-4-GL 

SJ-___ - __ 

~GL 

Insert relative 
address of next 
instruction in 
u-portion of 
GL 

I---_~ Insert call 
word of in­
crement in u-

TM- _____ -A portion of GL 

~GL 

Insert relative 
address of alarm 
entry (from CT3) 
in v-'portion of GL 

TJ-_____ _ 

~GL 

Insert c:all 
word for in­
crement in 
u-portion of 
GL 

Insert relative addre~ 
of alarm entry (from 54 
CT3) in v-portion of 
GL 

Inse~rt relative 
address of alarm ~ 
entry (from CT3) RS 54 
in v'-portion of 
GL 



I-' 
o 
co 
c 

Insert relative 
address of next 
instruction in 
v-portion of GL 

Add four (4) to relative 

Add five (5) 
to relative 
address of 
next instruc­
tion 

Insert calculated 
relative address 
in u-portion of G 

I s increment 
absolute 
value? 

No 
MJ-O-__ _ 

~GL 

Set indicator 
(CT4) when 
tests are 
generated 

address of next instruc-I---~ 49 
tion 

ZJ-___ - __ 

~GL 

Is limit 
absolute 

value? 

Advance CT2 
to next vari 
able's indi­
cator 

Insert relative 
address of next in 
struction in 
u-portion of GL 

Add three (3) 
to current rela­
tive address 

Have indicators 

Insert relative 
address of alarm 
entry in v-portion 
of GL 

Add four (4) to 
current relative 
address 

Insert calculated 
relative address 
in v-portion of 
GL 

for all variables I--~~ 
as test 

coding been 
generated? 

Yes MJ-Q-Ol003 

~GL been checked? 
No 



..... 
o 
CD ..... 

Put in relative con­
stants and Flex codes 

Adjust Op File I item 
to account for gen­
eration of tests 

Adjust prelude to ac­
count for generation 
of tests 

Insert sentence 
call word in prel­

ude and in Op 
File I item 

Number of lines 
subject to modi­
fication to 
second word of 
prelude 

Number of lines in prel­
ude and routine to first 

word of prelude 

Sentence number to sixth 

word of prelude 

Number of words 
in operating rou-
tine to second fs8\ 
word of Op File I ~ 
item 

< 
Q) 
'"i 
"< 
en 
(1) 

::s 
(1) 
'"i 
Q) 
c-+ 
o 
'"i 

"!Ej ..... 
o 
~ 

Insert call word 
of last sentence 
in third word of 
Op File I item 

Insert call word 
of exit sentence 
in fourth word of 
Op File I item 

Insert number of 
lines in Op FiIE~ 
I item in first 
word of item 

n 
::::s­
tu 

\~Exit! ~ 
~Vary fI) 

Generator 

Advance relative 
>---~ address counter 

(CTI) by one 

Store one instruction 
from EL in next location 
of generated coding 
region 

Advance to next word 
in generated coding 
region 

V 

Transfer five words of . 
string.out (next variable yVlXlt 

~--~ information) from ad- -
dress given by CT2 to 
temporary storage 
(TEO-TE4) 



...... 
o 
co 
f'-' 

~GL 

TP-____ -A 

~GL 

Insert call 
word of limit 
in u-portion 
of GL 

Insert call word of 
limit in u-portion of 
GL 

Is limit 
absolute 
value? 

~ 
TM-____ -Q 

~ GL 

Insert call word 
of initial value 
in u-portion of 
GL 

~GL 

TJ-Q- __ _ 

~GL 

TM-___ ..:--A 

--+ GL 

Insert call word 
of initial value 
in u-portion of GL 

J-Q-__ _ 

--+ GL 

Insert relative 
address of alarm 
entry (from CT3) 
in v-portion of 
GL 

Insert call word 
of limit in u­
portion of GL 

--+GL 

Insert relative 
address of alarm 
entry (from CT3) 
in v-portion of 
GL 

Is initial 
value absolute 

value? 
No 

Insert call word 
of initial value 
in u-portion of 
GL 

s initial 
value absolute 

value? 



....... 
0 co w 

Set index Sentence 
CT~j to six number 

~Q 

Add base address of 
Flex code table 

Space character add 
03 to XS-3 character 

ave all XS-3 digits 
been converted to Flex 

code (CT5=O)? 

Add required Flex code 
into relative constant 
word 

Add 04 space code into 
relative constant word 

Next digi t 
-7A 

70 

1----~70 

ISubtract 03 
from XS-3 

digit 

To convert XS-3 sentence number to Flex code, insert in relative constants 

< m 
JoooS 

~ 

Cil 
CD 

-~ 
~ 
CD 
JoooS 
m 
c-+ 
0 
JoooS 

'"!I:l 
....... 
0 
~ 

(') 
::r 
m 
JoooS 
c-+ 
en 



Vary Generator Regions 

RE VY2512 
RE IN2513 
RE VA2517 
RE VE2567 
RE CE2627 
RE VB2650 
RE FX2673 
RE FL2717 
RE VC2746 
RE FG2760 
RE FD2776 
RE VT3020 
RE DJ3071 
RE DK3130 
RE DL3142 
RE DM3177 
RE EM3212 
RE EN3235 
RE VS3260 
RE BP3304 
RE CV3333 
RE RS3353 
RE ST3356 
RE SA3361 
RE CN3365 
RE RC3460 
RE CT3473 
RE GL3501 
RE TE3502 
RE PF3507 

( 1) 
(4) 
(50) 
(40) 
(21) 
(23) 
(24) 
(27) 
(12 ) 
( 16) 
(22) 
(51) 
(37) 
(12 ) 
(35) 
( 13) 
(23) 
(23) 
(24) 
(27) 
(20) 
(3) 
(3) 
(4) 
( 73) 
(13) 
(6) 
(1) 
(5) 
( 5) 
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RE CWl2ll Obtain CW for constant 
RE LSl465 Insert Library CW in List I 
RE OPlO47 Write Generated routine and Op File I 

on tape 
RE BR537 Compiler of computer error routine 
RE KIl336 Illegal jump check routine 
RE LWl250 Sentence CW locating routine 
RE UP421 On line print routine 
RE WA653 Print heading routine 
RE BQ632 To rewind tapes 
nT." nrfnn .. n Sentence string -out n.r. D~.::;q.::; 

RE PL5360 Op File I 
RE GC5366 Generated coding 
RE VF47l0l Vary File 

IA VY 
0 MJ 0 30000 Exit line 

CA VYl 

IA IN 
0 RP 10006 IN2 } Zeroize Prelude area 
1 TP CN PL 
2 RP 10005 IN4 } Zeroize Op File I area 
3 TP CN PF 

{VAO = IN4} 4 MJ 0 VA 
CA IN5 
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IA VA 
VA 0 TP CN34 GL M.l o - ~GL 

1 RJ RS2 RS Store 
2 TP CN34 GL MJ 0 1003 ~GL 
3 RJ RS2 RS Store 
4 TP CN34 GL MJ 0 - ~GL 

CD 5 SP BK7 0 } 6 ZJ VE VA7 Is exit sentence number stated? 
7 TU VF VAll } 10 SP BK6 0 No, so search Vary file for sentence 

11 RP 30000 BR3 number of last sentence in range 
12 EJ [VFl] VA13 
13 SP VAll 0 

} 14 LQ Q 17 Add r to VFl to find Exit call word 
15 TU Q VAll 
16 SS Q 0 
17 SA VA12 0 
20 TU A VA12 Set to continue search 
21 TU A VA25 } 22 TU A VA30 Set up 
23 TU A VA31 
24 TP CN15 Q } Vary call word for this Vary File 
25 QT 30000 A item ~A 
26 EJ BK3 VA30 Has the cor. Vary File item been found ? 
27 MJ 0 VAlO No, back to continue search 
30 TU 30000 CT Save Exit call word 
31 SP 30000 45 } Is there an implied resume? 
32 SJ VA33 VA34 
33 TV CN3l CEI Yes, so set © to @ 
34 LT 10024 Q } 35 TV Q CT Save Exit call word in CTv 

@ 36 TP CN55 Q o ~ Q35 
37 SP BK3 0 Sentence CW ~Ace 
40 TJ CN54 VA43 Is 26000 > Sentence CW? If yes, then 22-
41 QT CT A Exit CW ~ Au 
42 MJ 0 VA45 
43 QT CT A Exit CW ~Au 
44 TP CN34 Q 1 ~ Q35 indicates wi thin Pseudo-Op. 
45 RJ KI KII Illegal sentence number check 

@) 46 TV CT GL Fill v of Exit line 
47 MJ 0 CE 

CA VA50 
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IA VE 
@ VE 0 RJ LW LWI Obtain call word for Exit 

1 TU A CT } Save call word 
2 TV () CT '.:: 

3 TP BKI0 Q ~ Is stated Exit a Resume? 
4 QJ VES VA36 J 
5 TP CN15 Q } Yes t so Exit CW to CT2v and Pee 
6 QT CT CT2 
7 TJ CN54 VE12 26000 >CW? 

10 TJ CN60 VE32 No, so is 27000 >CW? If so OK 
11 MJ 0 VE34 NOt so to alarm 
12 SP VF 17 1 m + VF2~Au VF 0 jn m 13 SA CN24 0 J 
14 TU A VE26 Set beginning of search 

l 
SN CW26 

15 LT 6 A jn ~Av m SN CW26 
16 TP CN6l Q } n ~CT3 17 QT A CT3 5N 20 QT VF Q m~Q CW26 
21 RS CT3 Q n-m ~CT3 n SN 

CW22 22 LT 43 CT3 .;. 2 SN 23 IJ CT3 VE25 Checked all items? CW22 
24 MJ 0 VE34 Yes, and not found t so 

error 
25 TP CN15 Q } Does exit CW agree 

l 
SN CW22 26 QT 30000 A with next Vary CW 

27 EJ CT2 VE32 in Vary File? 
30 RA VE26 CN53 NOt so advance to next item 
31 MJ 0 VE23 and back 
32 TV CN31 CEI Set © to @ to avoid gen. lO--line 
33 MJ 0 VA36 
34 RJ WA WA2 } 35 TP CN62 UP3 Print alarm 
36 RJ UP2 UP 
37 MJ 0 BQ6 Rewind tapes and stop 

CA VE40 
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IA 

~CE r ~~ 
3 RJ 
4 TP 

CE 
RS2 
o 
CN17 
ST2 
BK4 
CN23 
SA3 
TE2 
CEll 
CN27 
o 
CN26 
TE2 

® 

® 

@ 

@ 

5 TP 
6 RJ 
7 TP 

10 QJ 
11 TP 
12 MJ 
13 TP 
14 TU 

15 TV 

16 RJ 
17 RA 
20 IJ 

TEl 

RS2 
CT2 
CT 

21 MJ 0 
CA CE22 

IA 
VB 0 TP 

1 TP 
2 SP 
3 RJ 
4 TV 
5 RJ 
6 TP 
7 RJ 

10 TV 
11 TP 
12 TP 
13 RJ 
14 TP 
15 QT 
16 TJ 
17 TJ 
20 MJ 
21 TP 
22 QJ 

CA 

VB 
CT1 
CN34 
BK5 
LW 
Q 
RS2 
CN17 
ST2 
CTI 
BK4 
CN23 
SA3 
CN15 
TEl 
CN12 
CN13 
o 
TEl 
FL 
VB23 

RS 
[CE2 ] 

GL 
ST 
CT 
CT2 
SA 

gE13 } 
GL 
CE14 
GL 
GL 

GL 

RS 
CN5 
CE6 

VB 

CT3 
GL 
o 
LWI 
GL 
RS 
GL 
ST 
GC 
CT 
CT2 
SA 
Q 
A 
VB21 
FX 
FL 
Q 
FX 

} 

} 

Store Exit line 

10 0 1 ~GL 
Store 
Set index to ~ of WITH words 
String-out address of 1st indicator~ CT2 
Store next variable info in TE-TE4 

Is initial value absolute value? 

Ye S t so TM - - ~ GL 

No, so TP- - ~GL 
TP 
TM CW init 
TP 
TM CW·· t CW Inl var 
Store 
Advance to next variable's indicator 
Have we built all 'set initial value' 

instructions? 
Yes {VBO = CE21 

Save address of JUMP TO RANGE 
MJ 0 - GL 

To find CW of first sentence of range 
Insert CW in MJ instruction 
Store 
10 0 1 ~GL 
Store 
Fill in RESUME entry line 
Set index to U of WITH words 
Set address of first variable 
Transfer variable to temporary area 
CW of variable ~ A. 

64000 > CW? 
No, 65000 > CW? 
No, so floating variable 
CW is 63 ..• , so determine if fixed or 

floating 
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IA FX Fixed Variable (Build test for completion) 
@ FX 0 TP CN27 GL TM -Q~GL 

1 TO TE3 GL TM CWo Q~GL 

2 RJ RS2 RS Store Inc 

3 TP TE4 Q } Is limit variable absolute value? 
4 QJ FX22 FX5 
5 TP VB2 GL No, so SP - O~GL 

SP 0 
TM CWL A ~GL 

@ 6 TO TE4 GL 
7 RJ RS2 RS Store 

10 TP BP4 GL SS - O~GL 

11 TO TEl GL SS CW o ~GL 
12 RJ RS2 RS Store var 

13 TP CN30 GL TM A A ~GL 
14 RJ RS2 RS Store 
15 TP CN33 GL TJ Q 1002~GL 

16 RJ RS2 RS Store 
17 RA CT2 CN5 Advance to next indicator address 
20 IJ CT VB13 Back if all tests for completion not 

generated 
21 MJ 0 VC 

@ 22 TP CN30 GL TM A ~GL 
23 MJ 0 FX6 

CA FX24 

IA FL Floating Variable. (Build for completion) 
@ FL 0 TP CN27 GL TM - - ~GL 

1 TV RCI GL TM -70000 
2 TO TE3 GL TM CW 70000 (CW of increment.) 
3 RJ RS2 RS Store 
4 TP TE4 ~Ll1 } Is limit variable absolute value? 5 QJ FL6 
6 TP CN30 GL Yes, so TM A~GL 
7 TO TE4 GL TM CW A (CW of limit) 

10 RJ RS2 RS 
@ 11 TP CN32 GL FS A- ~GL 

12 TV TEl GL FS A CW (CW of variable) 
13 TP TE4 ~L15 } 

Is limit variable absolute value? 
14 QJ FL16 
15 TO TE4 GL No, so FS CW CW (CWu of limit.) 

@ 16 RJ RS2 RS Store 
17 TP CN30 GL TM --A ~GL 
20 TU CN27 GL TM Q A 
21 RJ RS2 RS Store 

@ 22 TP CN33 GL TJ -- 01002 ~GL 
23 TO RCI GL TJ 70000 01002 
24- TU CN16 PL2 Set # W()rkYng temps into 3rd word of Prelude 
25 TV CNI PFl Set word 2 of Op File 1 item = 1 
26 MJ 0 FX16 To store 

CA FL27 
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IA VC (Increment Variable Control) 
@ VC 0 TP BK4 CT Set index to U of WITH words 

1 TP CN23 CT2 Set address of first variable indicator 
@ 2 RJ SA3 SA To store group of CW's in TE 

3 TP CN15 Q } Send CW of variable to A 
4 QT TEl A 
5 TJ CN12 VelO 64000 > CW? 
6 TJ CN13 FD 65000 > CW? 

@ L 7 MJ 0 FG No, so floating variable 
10 TP TEl Q } CW is 63---; determine if fixed or 
11 QJ FG FD floating 

CA VC12 

@ 
IA FG (Bui Id Floating increment variable instructions) 

FG 0 TP TE3 Q Increment CW ~ Q 
1 QJ FG2 FG5 Absolute value? 
2 TP CN27 GL Yes TM Q ~GL 
3 TU TE3 GL TM CWo Q 
4 RJ RS2 RS Store Inc 

@ 5 TP CN31 GL FA Q ~GL 

6 TV TEl GL FA Q CW 
7 TP TE3 Q } 

var. 

10 QJ FG12 FGII Is increment absolute value? 

11 TU TE3 GL No; so FA CWo CW ~GL 
12 RJ RS2 RS Store Inc var. 

13 TP CN26 GL TP Q -~GL 
14 TV TEl GL TP Q CW 
15 MJ 0 FD14 To store var~ 

CA FG16 
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@ 
IA FD (Bu i Id fixed increment variable instr5. and Jump Back) 

FD 0 TP TE3 Q Increment to Q 
1 QJ FD2 FD5 Absolute value? 
2 TP CN27 GL YeS t so TM Q ~ GL 
3 TU TE3 GL TM CWo Q ~ GL 
4 RJ RS2 RS Store Inc 

5 TP FD15 GL RA - ~ GL 
6 TU TEl GL RA CW - ~ GL 
7 TP TE3 Q } 

var 

10 QJ FDII FD13 Is increment abs. value? 

11 TV CN27 GL Yes t RA CW Q ~ GL 
12 MJ 0 FD14 var 

~ 

~ 
13 TV TE3 GL No, RA CW CWo ~ GL 
14 RJ RS2 RS Store var Inc. 

15 RA CT2 CN5 Advance to next indicator 
16 IJ CT VC2 Back if all increment instructions not 

generated 
17 TP CN34 GL MJ 0 ~ GL 
20 TV CT3 GL MJ 0 01--- (Back to Jump to 
21 RJ RS2 RS Store Range) 
22 M.l 0 VT {VTO = FD22} 

CA FD23 
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IA VT 
® VT 0 TP BK4 CT Set index to ~ of WITH words 

1 TP CN23 CT2 Set address of 1st indicator 
® 2 RJ SA3 SA Transfer 5 words to temporary 

3 SP TE 0 

i 
4 ZJ VT5 VSl Is indicator zero? 
5 MJ 0 [VT6] 
6 TV CN36 VT5 Set ® to @) 
7 TP CTI CT3 (CTl) ~CT3. Save alarm print address 

10 TP CN26 GL TP - ~GL 

11 TV RCI GL TP - 70000 
12 SP CN3 0 } Find CW for 7910 13 RJ CW CWI 
14 TU A GL } TP 67 ... 70000~GL 

15 RJ RS2 RS Store 
16 TP CN26 GL TP - ~GL 

@ 17 TU CN35 GL TP 10000 
20 TV CN25 GL TP 10000 50002 
21 RJ RS2 RS Store 
22 TP CN20 GL 10 0 3 ~GL 
23 RJ ST2 ST Store 
24 TP CN25 GL TP 10001 50002 ~GL 
25 RJ RS2 RS Store 

@ 26 TP CN21 GL 10 0 4 ~GL 
27 RJ ST2 ST Store 
30 TP CN36 GL R .. T 50002 - ~GL 

31 TV CN25 GL RJ 50002 50002 ~ GL 
32 RJ RS2 RS Store 
33 TP CN22 GL 10 2 o ~GL 
34 RJ ST2 ST Store 
35 TP CN7 GL MS o -~GL 
36 TV CT1 GL MS 0 01000+ ... 

@ 37 RJ RS2 RS Store 
40 TV CTI GCl Change entry to jump into first test 

@ 41 LQ TE Q20 
42 QJ VT45 VT43 
43 LQ Q 1 
44 QJ DJ DJ2 DJ, indicator = 14 DJ2, indicator = 10 
45 QJ DL VT46 DL, indicator = 30 

® 46 LQ Q 1 
47 QJ DJ4 VT50 DJ4, indicator = 22 

@ 50 QJ DK DJ16 DK12 t indicator = 21. DJ16, indicator = 20 
CA VT51 
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IA OJ Indicators: 10, 14, 20(part 1) 
@ Indic.= OJ 0 RJ EM22 EM Build and store test instI. for case 2 

14 1 MJ 0 VS 
@ Indic.= lO 2 RJ EN22 EN Build ...... ~ store test instr. for case , 

QUU J. 

3 MJ 0 VS 
@ Indic.= 22 4 TP CN26 GL TP A ~GL 

5 TU TE3 GL TP CWo A ~GL 
6 RJ RS2 RS Store Inc 

7 TP VA6 GL ZJ - -~GL 

10 SP CTI 0 
11 SA CNI 17 
1') TU f\ GL ZJ NI - ~GL .1. ... n 

13 TV CT3 GL ZJ NI alarm ~GL 
entry 

14 RJ RS2 RS Store 
15 MJ 0 VS 

@ Indic.= 20 16 TP TE3 
gJ20} Is increment absolute value? 

17 QJ OJ4 
20 TP VA5 GL SP O~GL 

21 SP CN 
gWl} Find CW for zero 22 RJ CW 67 ••. 

23 TU A GL SP CW zero 0 ~GL 
24 RJ RS2 RS Store 
25 TP CN33 GL TJ --~GL 
26 TU TE3 GL TJ CWo -~GL 

@ 27 SP CN2 0 Inc 

30 SA CTI 0 
31 TV A GL TJ CWo NI + 1 ~GL 
32 RJ RS2 RS Store Inc 

33 TP CN34 GL MJ 0 -~GL 

34 TV CT3 GL MJ 0 alarm~GL 

35 RJ RS2 RS Store entry 

36 MJ 0 VS 
CA OJ37 

IA OK 
@ Indic.= OK 0 TP CN26 GL TP - A~ GL 

21 1 TO TE3 GL TP CWinc A~GL 

2 RJ RS2 RS Store 
3 TP CN35 GL SJ--~GL 

4 SP CTI ° 5 SA CNI 17 
6 TU A GL SJ NI-~GL 

7 TV CT3 GL SJ NI alarm 
entry 

10 RJ RS2 RS Store 
11 MJ 0 VS 

CA OK12 
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IA OL (b variable, a and/or c variable Indicator = 30) 
@ Indic.= 30DL 0 TP TE3 Q } Is increment absolute value? 1 QJ OL4 OI2 

2 TP CN26 GL No, TP -- A ~ GL 

~ 
3 MJ 0 OL5 

Yes, TM -- A ~ GL 4 TP CN30 GL 
5 TO TE3 GL T(~) CWo A 
6 RJ RS2 RS Store Inc 

7 TP TE3 Q } Is increment absolute value? 10 QJ 0I24 OLII 
@ 11 TP CN35 GL SJ- - ~GL 

12 SP CTI 0 
13 SA CNI 0 
14 TV A GL SJ - NI~GL 

15 TP TE2 Q } 16 QJ 0121 OL17 Is initial value absolute value? 
17 SA CN4 17 No, so add 4 to (A) 
20 MJ 0 Dl22 

~ 21 SA CN5 17 Yes, so add 5 to (A) 
22 TO A GL SJ b<O NI~GL 

23 RJ RS2 RS Store 
@ 24 TP VA6 GL ZJ - ~ GL 

25 SP CTI 0 
26 SA CNI 17 
27 TU A GL ZJ NI - ~GL 

30 TV CT3 GL ZJ NI alarm GL 31 RJ RS2 RS Store entry 
32 RJ EN22 EN 

® 33 TP TE3 Q } Is increment absolute value? 34 QJ VS OM 
CA OL35 

IA OM 
DM 0 TP CN34 GL MJ O-~GL 

I SP CTI 0 
2 TP TE4 ~M4 } Is limit absolute value? 3 QJ DM6 
4 SA CN52 0 No, so add 3 to current address in GC 

region 
5 MJ 0 OM7 
6 SA CN4 0 Yes, so add 4 to current address in 

GC region 
7 TV A GL MJ 0 NI +{~} 

10 RJ RS2 RS Store 
11 RJ EM22 EM Now bui Id and store tests for b < 0 case 
12 MJ 0 VS 

CA OM13 
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IA EM 
0 TP TE2 Q 1 Is initial value absolute value? 
1 AT EM4 EM2 1 \loJ J 

2 TP CN26 GL TP -A~GL 
3 MJ 0 EM5 

~ 4 TP CN30 GL T~ --A~GL 
5 TU TE2 GL TM CWinit A~GL 

6 RJ RS2 RS Store 

® 7 TP TE4 Q } 10 QJ EMIl EM14 Is limit absolute value? 
11 TP CN27 GL Yes, TM - Q ~ GL 
12 TU TE4 GL TM CWI Q ~ GL 
13 RJ RS2 RS Store 

@) 14 TP CN33 GL TJ Q ~GL 
15 TV CT3 GL TJ Q alarm ~ GL 

entry 
16 TP TE4 Q } Is limit value absolute value? 
17 QJ EM21 EM20 

~ 20 TU TE4 GL No, so change u of TJ to CW of limi t 
21 RJ RS2 RS Store 
22 MJ 0 30000 Out 

CA EM23 

IA EN 
EN 0 TP TE4 Q } Is limit absolute value? 

1 QJ EN4 EN2 
2 TP CN26 GL TP --A~GL 
3 MJ 0 EN5 

9 4 TP CN30 GL TM --A~GL 
5 TU TE4 GL T~ CW

1 
A ~GL 

6 RJ RS2 RS 
7 TP TE2 Q } Is initial value absolute value? 

10 QJ ENII EN14 
@ 11 TP CN27 GL TM -- Q ~ GL 

12 TU TE2 GL TM CWinit Q~GL 
13 RJ RS2 RS Store 

@> 14 TP CN33 GL TJ Q -~GL 
15 TV CT3 GL TJ Q alarm 

entry 
16 TP TE2 Q } Is initial value absolute value? 
17 QJ EN21 EN20 
20 TU TE2 GL No, so change u of TJ to initial value CW 

@ 21 RJ RS2 RS 
22 MJ 0 30000 

CA EN23 
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VS 0 
1 
2 
3 
4 
5 
6 
7 

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

@ BP o 
1 
2 
3 
4 
5 
6 
7 

Exit 

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

IA VS 
TP CN34 
RA CT2 
IJ CT 
TP CT4 
QJ VS5 
TP CN34 
RJ RS2 
RJ CV3 
TV ST 
RP 30013 
TP RC 
TP CNI 
TV CN7 
TU CN36 
TV RC 
TP CN2 
TP CN16 
TP CN55 
QT CN36 
RJ IS 
MJ 0 
CA VS25 

IA BP 
LQ BK3 
TU Q 
TU Q 
SP ST 
S5 CN24 
SA PLI 
TV A 
SA PL 

SA CN6 
TV A 
TP BKI 
SP CTI 
SS CNlO 
AT PFl 
SP BK6 
RJ LW 
TU A 
SP GC2 
TU A 
RA PF 
TP CN57 
RJ OP 
MJ 0 
CA BP27 

CT4 
CN5 
VT2 

Set indicator when tests are generated 
Advance to next indicator's address 
Have all variables been checked? 

Q 
BP 

} Yes, so have we put in tests? 

GL 
RS 
CV 
VS12 
VS13 } 
30000 
PF 
PFI 
PF4 
PL 
PLI 
PL2 

Yes, so MJ 0 1003 ~ GL 
Store 
Convert sentence U to Flex code 

Put in relative constants and Flex codes 

Set word 1 of Op File I = 1 
Set word 2 of Op File I = 148 
Insert 50002 CW into 5th word of Op. 
Set V of 1st word of Prelude = 118 
Set 2nd word of Prelude = 2 
Build 3rd word of Prelude 

File I 

Q 
A 
LSI 

} 50002 call word ~Au 

BP 

Q17 
PL 
PF 
o 
o 
o 
PLl 
o 
o 
PL 
PL5 
o 
o 
PFI 
o 
LWI 
PF2 
17 
PF3 
CN4 
OPI 
OP2 
VY 

Insert call word in List I 
To build Prelude and Op File I {BPO = VS24} 

Sentence CW to Prelude to Op File I 

} 
~ lines subject to address modification 
1 to word 2 of Prelude 

} 
} 
} 
} 

} 

U lines in Prelude + Rtne to 1st word 
of Prelude 

Store sentence number in word 6 of Prelude 

~ words in running rtne. to 2nd word of 
Op File I item 

CW of last sentence to word 3 of Op File I 

CW of Exit sentence to word 4 of Op File I 

Add 4 to ~ lines in Op File I item 
To write Op File I and generated routines 

on tape 
To Exi t 
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IA CV 
r'U n TP CN6 r'."l: Set index vV v v.L.., 

1 TP BKI Q Sentence "It ~ Q 
@ 2 IJ CT5 CV4 Finished? 

3 MJ 0 30000 Yest so out 
4 LA RC5 6 
5 LQ Q 6 
6 QT CN51 A Next digit ~A 
7 TJ CN52 CV15 3 > digit? 

10 55 CN52 0 Nn <:n <:lIhtr::lt"t ~ •• Vt ...,."" ..... -...,_ .... _....,- -

11 SA CN32 0 Add Base Flex code address 
12 TV A CV13 Set address of Flex code 
13 RA RC5 30000 Add into Flex word 
14 MJ 0 CV2 
15 SA CN52 0 Add 3 
16 AT RC5 Re5 Add into Flex word 
17 MJ 0 CV2 

CA CV20 

IA RS 
RS 0 RJ ST2 ST 

1 RA eTl CNl 
2 MJ 0 [30000] 

CA RS3 

IA ST 
5T 0 TP GL [GC] Store generated coding 

1 RA ST CNl 
2 MJ 0 [30000] 

CA ST3 

IA SA 
SA 0 TU CT2 SA2 

1 RP 30005 SA3 
2 TP [30000] TE 
3 MJ 0 [30000] 

CA SA4 
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IA CN 
0 0 0 0 
1 0 0 1 
2 0 0 2 
3 0 0 117 
4 0 0 4 
5 0 5 5 
6 0 0 6 
7 MS 0 14 

10 0 0 1000 
11 0 0 63000 
12 0 0 64000 
13 0 0 65000 
14 0 0 67000 
15 0 0 77777 
16 0 lO 2011 
17 10 0 1 
20 10 0 3 
21 10 0 4 
22 10 2 0 
23 0 BKII BKII 
24 0 VF2 GC 
25 TP 10001 50002 
26 TP Q A 
27 TM Q Q 
30 TM A A 
31 FA Q CE4 
32 FS A CN37 
33 TJ Q 1002 
34 MJ 0 1003 
35 SJ 10000 0 
36 RJ 50002 VT41 
37 0 0 37 
40 0 0 52 
41 0 0 74 
42 0 0 70 
43 0 0 64 
44 0 0 62 
45 0 0 66 
46 0 0 72 
47 0 0 60 
50 0 0 33 
51 0 0 77 
52 0 0 3 
53 0 2 0 
54 0 0 26000 
55 0 77777 0 
56 0 0 42 
57 0 PL PF 
60 0 0 27000 
61 0 0 07777 
62 40 CN63 10 
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63 54 30656 74730 R E S U M E 
64 01 30723 46601 ~ E X I T ~ 
65 47 67656 60154 M U S T /\ R 
66 30 31305 40166 E F E R ~ T 
/.., 51 01240 17024 0 

A 
A 

A 

V A 01 ~ D 
70 54 73016 53050 R Y !:J. S E N 
71 66 30502 63001 T E N C E ~ 
72 22 77777 77777 

CA CN73 

IA RC 
RC 0 0 20000 11 

1 0 70000 70000 
2 45 47173 01225 CR t V A R Y 
3 04 24200 60120 ~ S E N T E 
4 06 16200 45700 N C E ~ ~ 
5 0 0 0 
6 47 04053 02404 t ~ H A S ~ 
7 30 06041 40622 A N ~ I N D 

10 20 26140 61401 E F I N I T 
11 20 04110 30315 E 6- L 0 0 P 
12 57 42454 50000 ~ CR CR 

CA RC13 

IA CT 
CT 0 0 0 0 Holds CW for Exit line; then Index for 

~ WITH words 
1 0 0 01000 ~ lines running routine + 1000 (exclude 

10 lines) 
2 0 0 0 Holds string-out address of next test 

indicator 
3 0 0 0 Address of instruction to jump to Range; 

then, address of Alarm Print instruction 
4 0 0 0 Indicator that test coding already 

appears 
5 0 0 0 Index for Sentence number conversion (not 

stored on MD) 
CA CT6 
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"27!t type 

RJ LW LWI 
line # is processed by 
searching list IZ for 
a (VARY) statement with 
this line #. 

Test for No 
1t261l type 

C/W 

.. 

~ 

TP WL3 A RESUME GENERATION 
Flow Chart Send resume C/W to A 

ALARM 
ND 

Build 
PRELUDE 

Build 
OP-FILE I 

, 

Test type 
of 

C/W 

"22ft. type 

... -

""-... 

RJ LW LWI 
line # is processed by 
searching list IZ for 
a (VARY) statement with 
this line #. 

No Test for 
"22" type 

C/W 

Test (VARY) No 
fill for C/W .. 

v 
Test with KI 
for C/W within No same sub. prog. ... 

ALARM 
NE I---

... ' 

ALARM 
~ 

STOP L_ 
~r 

"-- EXIT 
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o 
1 
2 
3 
4 

~;anch {J 
11 
12 

Test rli~ 
for 22_15 

116 
U7 
20 
21 

22 22 
Branch 23 

Test 
Vary 
File 
for 
CW 

24 
25 
26 
27 
30 
,3J 
32 
33 

IA NC 
MJ 0 
TP WL3 
QT NC6l 
SS NC62 
ZJ NC13 
TP WL4 
RJ LW 
TP Q 
QT NC6l 
SS NC63 
ZJ NDI 
TP WL4 
RJ LW 
TP Q 
QT NC6l 
SS NC64 
ZJ NDI 
TP VF 
QT NC57 
QT NC60 
MJ 0 
o 0 
RS NC56 
RA NCI07 
MJ 0 
Q 0 
TP VF 
QT NC60 

RESUME GENERATION 

REGIONS 

RE NC2512 
RE ND2651 
RE NE2667 
RE WI2242 
RE LW1250 
RE VF47l0l 
RE GL5360 
RE TF2706 
RE OPl047 
RE KI1336 
RE UP42 1 
RE BQ632 
RE WA653 

RESUME GENERATO R 

30000 
Q 
A 
o 
NC5 
A 
LWI 
NC66 
A 
o 
NC4l 
A 
LWI 
NC66 
A 
o 
NC2l 
Q 
NC56 
NCl07 
NC120 
o 
NellO 
NCIll 
NC130 
o 
Q 
A 

Send cW to Q from Resume String-Out 
Mask i 14-9 
Test for 27 ___ (subtract 27000 ) 

v 

Send line no. k (referring to Vary sent.) 
Routine 0 finds CW for vary sent, in IZ 
Save CW in NC66 
Mask i14-9 (xxOOO)v 
Test for 26 (subtract 26000 ) 
To prelude generation or errorv 

Send line no. k (referring to Vary sent.) 
Routine D finds CW for Vary sent, in IZ 
Save CW in NC66 
Mask i 14-9 (xxOOO)v 
Test for 22_ (subtract 22000)v 
To test Vary file or error 
Code word of Vary file (no. of words) 
Mask "n" & store in Index ~ NC56 
Mask "m" & save in NCl07 
Jump to correction (1) 

Subtract 1 from Index 
Add 2 to m 
Jump to correction (2) 

Changed to VFm + 2 
Mask CW 
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ll~~ 
EJ NC66 NC37 Test with CW in NC66 for equality 
RA NC32 NCl06 Increment VFm + 2 by 2 
MJ 0 NCl12 Jump to correction (3) 

37 TP NC66 A Vary CW in A 
40 MJ 0 NCl03 Jump to correction (4) 
41 RP 30010 NC43 } Generate Prelude Format 42 TP NC70 GL 
43 LQ WL3 17 Move CW of Resume to '"ul! portion 
44 TU Q GL (0, CW, O)Q~(O, 0, O)gl 
45 TP WLI GL5 Line no. 
46 TV NC66 GL7 CW 
47 RP 30003 NC5l } Generate Op File I format 50 TP NClOO TF 
51 TU GL TF CW Resume 
52 MJ 0 NC125 Jump to correction ( 5) 
53 TP NCl14 OPI (0 GL TF) 
54 RJ OP OP2 
55 MJ 0 NC 
56 0 0 0 Index 
57 0 7777 0 
60 0 0 77777 
61 0 0 77000 
62 0 0 27000 
63 0 0 26000 
64 0 0 22000 
65 0 1 0 
66 0 0 0 L(Vary CW) 
67 40 0 0 
70 0 0 10 CW Resume in u 
71 0 0 2 
72 0 0 0 
73 0 0 0 Prelude format 
74 0 0 0 
75 0 0 0 Line number 
76 MJ 0 30000 
77 MJ 0 0 CW Vary in v 

100 0 0 3 } CW Resume in u 
101 0 0 2 Op File I format 
102 0 0 0 CW Vary in u 
103 TP NC67 Q } Send parameter to Q 
104 RJ KI KII (4) 
105 MJ 0 NC41 
106 0 2 0 
107 0 0 0 
110 0 0 1 
III 0 0 2 
112 IJ NC56 NC32 } ( 3) 
113 MJ 0 NE1 
114 0 GL TF Parameter for Op rout ine 
115 0 0 0 
116 0 0 0 
117 0 0 0 
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120 TP NC56 A 1 n~A 121 LT 25 NC56 Shift n to AO 
122 RS NC56 NCI07 (1) n-m~NC56 = Index 
123 LT 43 NC56 J Index shiited right 1 or NC56/2 
124 MJ 0 NC26 
125 TP NC66 A } Move CW of Vary sent. to u address, 
126 LT 10017 TF2 jump to correction (6) 
127 MJ 0 NC134 (5) 
130 LT 63 NC133 

1 
Shift to u position 

131 RA NC32 NC133 (2) Add to (VF). i. e .• VFm + 2 
132 MJ 0 NC32 
1')') n n n 
~ •. hJ v V V .J 

134 TP NC136 NC32 } Preset NC32 
135 MJ 0 NC53 (6) 
136 TP VF Q Presetter for NC32 

CA NC137 

ERROR ROUTINE 

IA ND 
0 MJ 0 BQ6 
1 RJ WA WAI 
2 TP N015 UP3 
3 RJ UP2 UP 
4 MJ 0 NO 
5 66 33305 43001 THERE~ 
6 34 65015 05101 ISe.NO~ 
7 54 30313 05430 REFERE 

10 50 26300 16651 NCE~TO 

11 01 24011 77024 ~A~(VA 
12 54 73430 16566 RY)~ST 
13 24 66304 73050 ATEMEN 
14 66 22777 77777 T. 
15 40 ND5 10 

CA N016 

ERROR ROUTINE 

IA NE 
0 MJ 0 BQ6 
1 RJ WA WAI 
2 TP NE16 UP3 
3 RJ UP2 UP 
4 MJ 0 NE 
5 65 66246 63047 STATEM 
6 30 50660 15430 ENT~RE 

7 31 30543 05026 FERENC 
10 30 65012 40150 ESAA6N 
11 51 50023 07234 ON-EX I 
12 65 66305 06601 STENTll 
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13 17 70245 47343 
14 01 65305 06630 
15 50 26302 27777 
16 40 NE5 11 

CA NE17 

(VARY) 
~SENTE 
NCE. 
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Generate standard prel- Prelude + generated 

~ 
ude and MJ 0 30000 Generate coding and Op File I 

MJ 0 CW of sub- - Op File I - to tape and storage ... 
item program heading 



EXIT GENERATOR 

RE PX2512 
RE PL5360 
RE FI.2546 
RE OPl047 
RE WL2242 

IA PX 
0 MJ 0 30000 
1 RP 30010 PX3 } Generate Prelude Format 2 TP PX20 PL 
3 SP WL3 17 } Sentence call word to prelude 4 TU A PL 
5 TP WLI PL5 Standard line no. 
6 TV WL4 PL7 CW Sub-routine heading ~2nd line of 

} 
coding for sentence 

7 RP 30003 PXll Generate Op File I Format 10 TP PX30 FL 
11 SP WL3 17 } Sentence call word to Ope File I 12 TU A FL 
13 SF WL4 17 } CW subroutine heading to Op File I 14 TU A FL2 
15 TP PX33 OPI } Prelude + Generated Coding and Op Fi Ie I 
16 RJ OP OP2 to tape and storage 
17 MJ 0 PX Exit 
20 0 0 10 
21 0 0 2 
22 0 0 0 Prelude Format 
23 0 0 0 
24 0 0 0 
25 0 0 0 
26 MJ 0 30000 } Object Program Coding 27 MJ 0 30000 
30 0 0 3 } Op File I Format 31 0 0 2 
32 0 [0] 0 CW of Subroutine heading 
33 0 PL FL Parameters 

CA PX34 

1106 



Type Generator 



Then multi­
valued data 

NO C (A ) 
R 

NO 
IE---I C(AR)< 65000? 

Form parameters 
for TR 
TR3 O;C(UK)+UL;O 

C (WK) -?- Box 1 (WK)<=(WK)+2 

TR4 40;C(WK)+1;O 

Type Generator - Cont. 

Box 1 

SP [ J 0 



..... ..... 
o 
-..0 

~=.? 
YES 

G=O? 
o 

C(A) C(A) == (? 

YES 

(PC)*<:PC)+2 

Type Generator - Cont. 

C(A) == )? 

Then :~ 
call-l~ 

i.e. merely 
print out 
input repre­
sentation 

I ncrea se (TR4 "v lt
) 

by 1 (i.e. one 
o IE:--...L.-.. ...... more word for 

translation) 

~<67000? 
YES 

'ICn-~TEMP 3 FO ~~ < 64000? 

YES 



Form C (MK) + ML, 
Send to Box 2 
(i.e. address for 
PT parameter in 
ML) 

Form 
o C (TEMP 2) 
C(TEMP 3) in 
AR 

Form 
o C(UK)+36000 
C (TEMP 4) ( i • e. t 
PT parameter) 

Type Generator - Cont. 

Box 2 
Form 0 C(MK)+3500 
"PT" in A (data 

R 
for S.G.) 

(UK)+ (UK )+Temp 4 
(MK)~ (MK)+I 

Increase contents 
of store referenced 
in Box 2 by I, to 
allow for" 1\ = 1\ " 

Form 
C(UK) + UL t 

Send to Box 3 

Box 3 

TP a [?] 
where C( a )= 
1\ = 1\ i n flex i e 

(UK)+ (UK)+I 



..... ..... ..... ..... 

e-1CCTEMP I)~~ "u" 

Form 

determine last 
subscript call­
word 

"IC" ~_A"V" I 

Form 
5P(last C/W) 0 

IN AR 
(TEMP ')'-" AR 

Form & store 
(5-2 ) in 

TEMP 3 

Type Generator - Cont. 

= I? 

Search dimension 
list for this 
item 

Q "v" (# subs) 

~A (=s) 
R 

2nd line of 
dimension box 
--.-,. Q 

(Q) (mod., # subs) 

~TEMP 4 



Set r = 1 
in Box 4 

R ~~LQ (TEMP 4) 25 

Initialize 

to start at 3rd 
line of dimension 
box 

Q "v" 
(i.e. modulus) 
~~ 

Output is 
C/W OF 1 multi­
plier in A "u" 

Box 4 

Add in 
Add in to "A"v" 
C/W of "rth" 
subscript (from 
SL list) 

MA ----

Form 
TJ C/W(modulus) 
(OK)+2 in AR 

(Temp 3) <= 
(Temp 3) -1 

Form 

to AR 

DV C/W(mod) Q 

Form SA C (MK) 

r ~ r + 1 

+35000 17 in AR ~ ___ ---' 

Type Generator - Cont. 



...... 

...... ...... 
w 

Form 
TU A C(OK)+i 

in AR 

~
MJ 01000 

N2 · to A 
R 

"CV" ~ AR ltv" 

Store 
o 37000 37000 

in ML 

C (BK3)~OP Fi Ie 
item line 1 "u". 
:tt: lines i tern ~line 

1 "v" 

Form 
C(MK)+ML 

Box 5 

TP TEMP 1 [?] 
(store 77 ___ C/W 

(address for 77 __ _ in mod const. list) 

C/W),send to 
Box 5 

C(OK) 
---7 TEMP 1 

(35000 Add. 
reI. 1000) 

C (TEMP 3) -777 = 
:tt: running lines 
Op file item 

(line 2) 

(MK) <.= (MK)+l 

C(OK)+C(MK)~TEMP 2 
(36000 value reI, 

to 1000) 

C(OK) + C(MK) + C(UK) 
--~) TEMP 3 

(37000 value reI. to 
1000) 

Type Generator - Cont. 



C (GK) - GL6~ TEMP 4 
C(TEMP 4)+C(MK)~GLl 
(# lines for add. C(BK3) -+ GL 

mod.) 

C(MK)-l 
~TEMP 4 

Set 

process 
1 i st 

Transfer UL list to 
GL; last address in GL 
referenced by EX as 
initial start 

to 

C (UK) --+ GL2 

C (GLl)+C (GL2) 
+6 -+ GL ltv" 
('# lines of gen 
coding) 

o~ GL3,GL4 
line '# ~GL5 

Parameter de­
scribing GL c. 
FL~<@> 

Initialize to 

store processed 
words at GL6 

l---+ STOP 

Initialize to 
start address proces­
sing at loc. GL6 

Type Generator - Cont. 



TYPE GENERATOR 

REGIONS 

RE LSl465 Library List Routine 
RE CSl211 CS = CW Constant Call Word Routine 
RE BR537 Machine Error Routine 

Generation RE UP42 I Excess Three Print-Out Routine 
Subroutines RE OPI047 Loads Generators and Op Files on Tape 

RE WA653 Rout ine to Print: Sentence - (Type) 
l RE 80632 Rtne.to rewind aii tapes & stop computer 

RE TRl670 TR ;: VX Exces s Three to Flex Code 
Routine 

RE DL40102 Dimension List 
RE BK2242 String-Out Buffer Input 
RE GL5360 Buffer Output Region for Generated Rtne. 

RE TY2512 
RE IN2513 
RE TG2530 
RE MV2672 
RE PR2760 
RE MX3030 
RE EX3044 Generator proper 
RE SG3076 
RE RL3137 
RE ST3143 
RE CK3147 
RE FU3165 
RE SB3173 
RE CN3176 
RE PC3272 
RE OK3273 
RE GK3274 
RE UK3275 
RE MK3276 
RE WK3277 Working Space 
RE TM3300 
RE SL3306 
RE VE3312 
RE FL3320 (; Region used to build up Op File 
RE ML3730 
RE UL4340 
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IA TY 
MJ 0 
CA TYI 

30000 

IA 
o TV 
1 RP 
2 TV 
3 TV 
4 TP 
5 TP 
6 TP 
7 TP 

10 TP 
11 TP 
12 TU 
13 SP 
14 RJ 

CA 

IA 
o TP 
1 TP 
2 TV 
3 SP 
4 RJ 
5 SP 
6 SA 
7 RJ 

10 SP 
11 RJ 
12 SA 
13 RJ 
14 SP 
15 AT 
16 SP 
17 AT 

20 TU 
21 RA 
22 SP 
23 [0 

IN 
TG14l 
10003 
SG36 
CN73 
CN 
CN 
CNI 
CN3l 

CN70 
CN 
CN73 
CN56 
RL3 
IN15 

TG 
TG132 
TG133 
CN67 
CN4 
CS 
CN57 
Q 
RL3 

CN5 
CS 
CN47 
RL3 
CN4l 
WK 
UK 
CN63 

TG13l 
IN3 
SGlO 
FU5 
PC 
UK 
MK 
OK 

GK 
WK 
WK 
o 
RL 

TG23 
TG126 
SB 
o 
CSI 
o 
o 
RL 

o 
CSI 
o 
RL 
o 
TR4 
17 
TR3 

WK TG22 
WK CN45 

[30000J 0 
30000 30000] 

Type Generator 

Exit 

Initialization 

} 

} 
} 

®~® 
Initialize sub-generator 

Initialize Op File routine to FL2 
Clear PC 
UK~O 

MK~l 

OK~ 1000 

GK~GIh 

WK~BK4 

MJ 0 37002 Generated 

Main Routine 

} 

} 

} 

ffi=:~ 
Initialize subscript storing routine 
458~AR 
Place in constant pool 

PR 0 L (carriage return flex) formed 
and put in output 

79 ~A 
Find CW 
TP L(79) 37000 formed and put in 

output 
40 1 0 ~ A 
Start to form entry line for TR 

and inform TR of location for output 

r ~BOX I 
r + 2 ~r 
Examine rth word 
Fl == TP A TM; F2 == MJ 0 TG36 
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24 TJ 
25 TP 
26 RJ 
27 MJ 

30 TJ 
31 TU 
32 MJ 
33 TU 
34 TP 
35 MJ 
36 RP 
37 EJ 

CA 

IA 
40 MJ 
41 MJ 
42 RA 
43 RS 
44 MJ 
45 TV 
46 MJ 
47 SP 

50 ZJ 
51 TP 
52 MJ 
53 TP 
54 TJ 
55 RA 
56 MJ 
57 TJ 

60 RJ 
61 MJ 
62 TJ 
63 TP 
64 MJ 
65 TJ 
66 TP 
67 RJ 

70 TP 
71 RJ 
72 TP 
73 QT 
74 SP 
75 SA 
76 TV 
77 SP 

CA 

CN23 TG30 
TG134 TG126 
FU4 FU 
o TG34 

CN17 
CN71 
o 
CN72 
TG135 
o 
30004 
CN25 
TG40 

TG40 
o 
o 
PC 
PC 
o 
TG136 
o 
PC 

TG55 
TG137 
o 
A 
CN2l 
TR4 
o 
CN20 

SB2 
o 
CN17 
CN14 
o 
CNl6 
CN15 
SB2 

TGl40 
TR2 
CN24 
TR3 
MK 
CN65 
A 
UK 
TGlOO 

TG33 
TGl27 
TG34 
TG127 
TG23 
TG55 
TG53 1

J TG40 

TG47 
TG45 
CN2 
CNI 
TG55 
TG131 
TG51 
o 

TG5l 
TG1l1 
TG71 
TM1 
TG57 
CNI 
TG20 
TG62 

S8 
TG55 
TG65 
TM2 
TG70 
TG55 
TM2 
S8 

TG1l1 
TR 
Q 
TM3 
o 
o 
TG101 
(T 

< 77000? 
No - i.e., 77--- type variable. 
Insert in Op File item 
Jump to ® 
< 6500Q? 

No - i.e~ 65,66 -- so"CV" wanted ®~@ 
Jump to ® 
Must be 64---i. e., "IC·' wanted ®~~]) 
®~~2) , 
Jump to ® 
Test for, 60 ( ) or none 

~ Jump to test PC 
~0 Jump to set CBD 
( PC+2~PC 
) PC - 1 ~ PC 
Jump to ® 
CBD~~ 
Jump to set 0 

If zer~ continue; non-zero, jump to ® 
0~~ 
Jump to ® 
Not any of above t ••• CW. Save in TEMP 2 
C(A) < 70000? 
No,.·. a dummy variable-count 1 more word 

for TR and jump to © 
C(A) < 67oo0? 

No - a numerical subscript - so note 
and jump to ® 

C(A) < 65000? 
No; a float ing variable, so "CV" ~ TEMP 3 

and jump to ® 
C(A) < 64oo0? If so DUMMY 
No - so subscript, so "IC" ~ TEMP 3 
Store in subscript list 

0~®. 
Go translate 
Vmask~Q 

Save n (number flex words) in TEMP 4 
Current number modifiable constants 
Plus ML, is address at which to store 
Parameter about to be formed 
C(UK) 
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IA 
100 SA 
101 AT 
102 SP 
103 SA 
104 SA 
105 RJ 
106 RA 
107 RA 

110 
III 
112 
113 
114 
115 
116 
117 
120 
121 
122 
123 
124 
125 
126 
127 

RJ 
[0 
SA 
RJ 
MJ 
SP 
TU 
RA 
SP 
SA 
TV 
TP 
RA 
RJ 

[0 
SA 

130 RJ 
131 MJ 
132 TP 
133 SP 
134 MJ 
135 MJ 
136 0 
137 MJ 

140 SP 
141 0 

CA 

IA 
o RS 
1 LA 
2 TU 
3 SP 
4 SA 
5 RJ 
6 SP 
7 TU 

10 RP 
11 EJ 
12 SN 

TGlOO 
CNll 
TM3 
MK 
CNI0 
CN13 
SG34 
UK 
MK 

17 
[ 30000] 
o 
17 
o 
SG 
TM3 
CNI 

CK 
3OO00J 
o 
SG 
TG14 

CK3 
30000 
TM2 
SG34 
o 
TGIOI 
A 

[30000] 
UK 
CN64 

17 } TG117 
CNI 

A 
CN42 
UK 
CK3 
30000 

o } o 
TG123 

[30000] 
CNI 
CK 
30000] 
o [30000] 

SG34 
o 
A 
TM 
o 
o 
o 
o 

SG 
[30000] 
TM 
17 
MV 
TG36 
PR 
TG115 

TM1 17 
o TG 
TG142 

MV 
SB 
A 
A 

[30000J 
CN52 
RL3 
TM 
6 

CNI 
17 
MV3 
17 
o 
RL 
o 
MVIO 

20000 BRI 
DL MVl2 
Q 17 

} 

+ 36000 = "u" of parameter 

C(MK) 
+ 35000 = CW for parameter 
And PT is routine used 
Subgen to produce coding 
UK + C (TEMP 4) -4 UK 
MK + 1 --;> MK 

location 

Jl = SP TM1 17; J2 = MJ 0 TGl15 
Form ncw required" '"IC or CV" 
Subgenerator 
Jump to ® 
Increase last parameter by 1 to allow 

for "t 1\ = 1\ l' 

Store "tl\=/\" in UL 

UK + 1 ~UK 

Ll = S P TM 17; L2 = MJ 0 MV 
Ml ~ add in "IC i M2 =$ add in 1tCV"" 

Subgenerator 
Either back t or out to processor 
Fl 
Ll 

J;2 
N2 Constants 
J2 
2 

J
l Nl (i.e. t A) 

Obtain last stored subscript CW 

Add in SP __ 

Find appropriate dimension box 

- jn + r 
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13 SA 
14 SA 
15 TU 
16 TP 
17 TP 

20 QT 
21 EJ 
22 ST 
23 TU 
24 RA 
25 TU 
26 TV 
27 RJ 

30 SA 
31 SA 
32 RJ 
33 RA 
34 IJ 
35 LQ 
36 QT 
37 RJ 

CA 

IA 
40 SA 
41 SA 
42 RJ 
43 SP 
44 SA 
45 RJ 
46 SP 
47 SA 

50 SA 
51 RJ 
52 SP 
53 SA 
54 RJ 
55 SP 
56 RJ 
57 SP 

60 SA 
61 TV 
62 TP 
63 RA 
64 RJ 
65 MJ 

CA 

MVI0 
MVl1 
A 

[30000] 
Q 

CN24 
CNl 
CN2 
CN67 
MV16 
A 
MX12 
MXll 

[30000] 
CN60 
RL3 
MV30 
TM2 
TM3 
CN24 
CS 
MV40 

MV40 
CN55 
OK 
RL3 
Q 
CN61 
RL3 
MK 
CNIO 

CN53 
RL3 
CN51 
OK 
RL3 
CN14 
SG34 
MK 

CN65 
A 
TM 
MK 
CK3 
o 
MV66 

o 
o 
MV16 
Q 
TM3 

A 
MV35 
TM2 
MV30 
CN33 
MX 
MXl 
MX 

o 
o 
RL 
CN33 
MV27 
25 
A 
CSI 

o 
o 
RL 
17 
o 
RL 
o 
17 

o 
RL 
o 
o 
RL 
o 
SG 
o 

o 
MV62 

[30000J 
CNI 
CK 
TG13 1 

} 

} 

} 

} 

~Address of 2nd line of box 

2nd line ~ Q 
"# subs, modu Ius ~ TEMP 4 

+1: subs ~ A 
= I? 
No, form &store S-2 
Prepare to extract OW in order 
Form address of 3rd line of dim. box 

and initialize m-extractor 

Upon return, CW for 1 mult in A "u" 

Add in CW of 1 subscript 
and MA __ 

Store 

Prepare to pick up next subscript, then 
back 

Modulus ~ Q 'tv" 
~A 

Place in constant pool 

TJ L(Mod) 2 
TJ L(Mod) C (OK) + 2 
Store 
CW (Mod) ~A "u" 
DV Mod Q 
Store 
Form 35---type pseudo CW of base 77--­

in A "u" 

~SA L(CW) 17 
Store 
TU A 1 
TU A "N. I ••• 
Store 
And "CV" is routine used 
Subgenerator 

C(MK) + ML is address in mod. list for 
77---CW 

Store base r.W 
MK+l~MK 
Check length 
Jump back to ® (Main Routine) 
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IA 
o SP 
1 RJ 
2 TP 
3 SP 
4 TP 
5 AT 
6 AT 
7 ST 

10 SP 
11 TP 
12 SA 
13 ST 
14 SP 
15 ST 
16 AT 
17 TP 

20 TP 
21 TP 
22 TP 
23 RS 
24 SP 
25 TU 
26 TV 
27 RJ 

30 TU 
31 SP 
32 ST 
33 RJ 
34 TV 
35 SP 
36 AT 
37 [0 

40 TP 
41 SP 
42 SA 
43 SA 
44 TV 
45 TP 
46 RJ 
47 MJ 

CA 

PR 
CN6 
RL3 
CN34 
OK 
A 
MK 
UK 
CN7 

BK3 
A 
FU5 
CN66 
GK 
CN70 
MK 
UK 

CN 
CN 
BKI 
TM3 
CN70 
A 
CN70 
EX13 

CN65 
MK 
CNI 
EX13 
EX7 
UK 
CN62 
30000 

UL 
GLI 
GL2 
CN3 
A 
CN43 
OP 
o 
PR50 

o 
RL 
ML 
o 
TM 
TMI 
TM2 
FLI 

17 
GL 
o 
FL 
o 
TM3 
GLI 
GL2 

GL3 
GL4 
GL5 
CNI 
17 
EX 
EX7 
EX 

EX 
o 
TM3 
EX 
PR40 
17 
PR37 
30000] 

[30000 ] 
o 
o 
o 
GL 
OPI 
OP2 
TY 

Sub-Processor 

} 
} 

} 

} 

MJ 0 1000 
Stored 
Set up index address line 

35000 (i.e., ML) Val. reI. 1000 
36000 (i.e., UL) val. reI. 1000 
37000 (i.e., temp) val. reI. 1000 
Total ~ lines in running prog.(incl.temps) 

CW this routine 
CW this routine to u of output line 
CW and number of lines complete Op File I 

item 
C(GK) - GL6 = # lines for modification by 

this routine 

Complete prelude 

Set up index for GL mod. 

Extract words from GL6 
Store words at GL6 
Exchange 35, 36, 37*s in GL 

Now process mod. consts. 

Set in address in GL for UL consts. 

Form RP order 

Repeated transfer from UL ~ GL 

Total ~ output lines 

Parameter ~OP 
Output 
EXIT 
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Subroutine to Extract Multipliers and Obtain Appropriate CW's 

Til 
J.A 

o TP 
1 MJ 
2 TV 
3 MJ 
4 LQ 
5 RA 
6 TV 
7 QT 

10 RJ 
11 MJ 
12 0 
13 0 

CA 

lIJrV 
lV1A 

[300001 0 
-0 - [30000] 
MX13 MXl 
o MX7 
Q 25 
MX CN33 
MX12 MX1 
rl\T~A vn,,"':t 

CS 
o 
o 
o 
MX14 

A 

CSI 
[30000] 
MX2 
MX4 

1 line ~Q 
Switch (initially MX2) 
FLIP 

Reverse u u" and "v" 
Modify entry for next application 
FIDP 
Extract n 

Place in constant pool 
Exit 

Replacing 35---, 36---, 37--- Addresses with Values Relative 1000 

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

10 RA 
11 RA 
12 IJ 
13 MJ 
14 TP 
15 QT 
16 RP 
17 EJ 

20 MJ 
21 MJ 
22 RA 
23 MJ 
24 RA 
25 MJ 
26 RA 
27 SS 

30 TP 
31 MJ 

CA 

EX 
[30000] Q 
CN44 A 
CN35 EX7 
EX31 EX14 
Q 25 
EX31 EX14 
Q 17 
Q [30000] 

EX 
EX7 
TM3 
o 
Q 
CN23 
30003 
CNIO 

o 
o 
TM4 
o 
TM4 
o 
TM4 
TM5 

A 
o 
EX 32 

CN33 
CNI 
EX 

[30000J 
TM4 
TM5 
EX31 
EX20 

EX26 
EX24 
TM2 
EX27 
TMI 
EX27 
TM 
o 

Q .. 
[30000 ] 

1 line to Q 
Inspect nOp. code" 
If a 10 line, O.K. 
Process "v" 
Shift "u"~"v" 
Process "u'" 
Restore Q 
And output it in GL 

Back for next line 
EXIT 
Save Q 
Mask off 1st two digits 

35 
36 
37 Add in val (37) 

36 Add in val (36) 

35 Add in val. (35) 
Subtract original 1st two digits 

S_eJ:. res.ul t back in Q 
Exit back to main level 
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Subgenerator t to Produce Coding Handling Parameters 

IA 
o TP 
1 SA 
2 RJ 
3 SP 
4 RJ 
5 QT 
6 EJ 
7 EJ 

10 RJ 
11 RJ 
12 RJ 
13 RJ 
14 SP 
15 RJ 
16 RS 
17 TV 

20 TV 
21 SP 
22 SA 
23 RJ 
24 SP 
25 RJ 
26 SP 
27 SA 

30 SA 
31 RJ 
32 SP 
33 RJ 
34 MJ 
35 0 
36 0 
37 0 
40 0 

CA 

SG 
A 
CN46 
RL3 
CN36 
ST3 
CN24 
CN14 
CN15 

SG40 
SG40 
SG40 
FU4 
SG37 
LS 
SG40 
A 

SG35 
SG37 
CN50 
RL3 
CN37 
ST3 
SG37 
SG37 

CN54 
RL3 
CN40 
ST3 
o 
o 
o 
30000 
30000 
SG4l 

IA RL 
o RJ ST3 
1 RA OK 
2 RJ CK3 
3 MJ 0 

CA RL4 

Q 
o 
RL 
o 
ST 
SG37 
SG11 
SG12 

[30000] 
[30000] 
[30000] 
FU 
17 
LSI 
CNl 
SG20 

[30000] 
o 
o 
RL 
o 
ST 
17 
o 

o 
RL 
o 
ST 
[30000] 
SG26 
SG13 
30000 } 
30000 

ST 
CNl 
CK1 
[300ooJ 

"un & ttv" ~Q for PT, IC, CV 
Add in TP __ 
Store 
10 0 3 
Store 
Name of routine (1tvtt) to temp. 
Is it CV? 
Is it IC? 

~~} Used before? {Initialized to SG13 

No, insert in Op File 1, List I, then 
ensure this path not taken again 

Find address to be changed 

Name to A ttv" 
Add in TP 35000 
Store 
10 0 4 
Store 

Add in RJ __ 
Store 
10 2 0 

EXIT 

Erasable. 

Store 
Increment OK 
Check size of routine 
Exit 
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IA ST 
0 TV GK STI 
1 TP A [ 30000] Store 
2 RA GK CNI Increment GK 
3 MJ 0 [ 30000J Exit 

CA SIT' A lq 

Error Print-Out Routine 

IA CK 
0 SP OK 0 1 1 SA MK 0 Sum 3 counters 
2 SA UK 0 J 
3 TJ CN32 [ 30000] 
4 RJ WA WAI Print-Out: Sentence _(Type) 
5 TP CKI0 UP3 } Print-Out: Generated Sentence Too Long 
6 RJ UP2 UP 
7 MJ 0 BQ6 Jump to rewind tapes and computer stop 

10 40 CKll 5 Parameter for print-out routine 
11 32 30503 05424 GENERA 
12 66 30270 16530 TED6SE 
13 50 66305 02630 NTENCE 
14 01 66515 10146 ~TOO~L 
15 51 50322 27777 ONG. 

CA CK16 

Updating Op File 1 Item 

IA FU 
0 LA A 17 Shift CW to "u" field 
1 TV FU5 FU2 Where? 
2 TP A [30000J Store in item 
3 RA FU5 CNI Increment counter 
4 MJ 0 [30000J Exit 
5 0 0 [30000] Counter 

CA FU6 

Storing SS in Subscript List (SL) 

IA SB 
0 TP A 30000 Store subscript CW 
1 RA SB CNI Increment "V" address 
2 MJ 0 30000 and exit 

CA SB3 

Constants 

IA CN 
0 0 0 0 
1 0 0 1 
2 (} 0 2 
3 0 0 6 
4 0 0 45 
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5 0 0 117 
6 MJ 0 1000 
7 0 0 777 

10 0 0 35000 } 
11 0 0 36000 Pseudo-address codes 
12 0 0 37000 
13 0 0 50002 PT } 
14 0 0 50062 CV Library call words 
15 0 0 50112 IC 
16 0 0 64000 
17 0 0 65000 

20 0 0 67000 
21 0 0 70000 
22 0 0 76000 
23 0 0 77000 
24 0 0 77777 v-mask 
25 0 0 40 

~ } 26 0 0 120 :Q Various string-out symbols 27 0 1 0 

30 0 2 0 
31 0 0 1000 
32 0 0 1776 Check on length of gen. coding 
33 0 1 0 
34 0 37000 37000 
35 10 0 0 
36 10 0 3 
37 10 0 4 

CA CN40 

IA CN40 
40 10 2 0 
41 40 1 0 
42 57 04440 40000 
43 0 GL FL 
44 77 0 0 
45 0 2 0 
46 TP 0 0 
47 TP 0 37000 

50 TP 35000 0 
51 TU 32000 1 
52 SP 0 0 
53 SA 0 17 
54 HJ 0 0 
55 TJ 0 2 
56 MJ 0 37002 
57 PH 0 0 
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60 MA 0 0 
61 DV 0 31000 
62 RP 30000 PR41 
63 0 UL 0 
64 0 0 UL 
65 0 ML ML 
66 0 0 FL 
67 0 SL SL 

70 0 0 GL6 
71 0 CN14 0 
..,.'" n. "II.T, ,.. n. ,'- V \'A~ 1;) V 

73 0 BK4 FL2 
CA CN74 
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START 

OK ~14l0 
TK~ 3 
MK-+O 
Set up VK 
Start to scan at BK7 
Start to store subs at 

SL 
Start to store Mts at 
MM 

Prepare Op 
File 1 item 
and prelude 
so far as 
possible 

Scan dimension 
list for this entry 

Store thi s C/W 
in Op File I item 

Inspect rth 
word of 
stringout 

~ 770OQ? 

Extract 2nd line 
of dim. box~ 
note # sub­
scripts in ER 

Build SL list 
(# subscripts of 
vbl's in 
stringout) 

No 

= I? 

r ..... 
en 
c-+ 



Extract 1 
multiplier 
from dimen-
sion list 

Find modulus, 
place in con st. 

~-.;..t pool, note C/W 
in MM list 

0-f+ 2 _ OK 

_ .... ... 
Place it in 
the constant ..., , 

pool 

~~r+5~r 

TK+l~TK 

Bui Id MM Ii st 
(C/Wts of muIti- Yes pliers & moduli -'" 5-1 mul tipliers? ... 
in constant 
pool) d)0 

\~ 

~,--O_K_+_>6_0K_+_5 __ H MK + 1 ~3-B 

VK - l~VK VK = O? yet? 



# Vbles = I? No 

Yes 

4 ---+ NC 

# columns 
= # vari­
ables in 
sentence 

Main increment 
after one appli­
cation of this 
routine is 
2010 (1 bkt.) 
20 ---;.. NC 

# Vbles = S? 

Yes 

~ ____________________________ , __ ~O~NCI 

So 2-4 
vbles 
(columns) 

RA 

J-N_0---l~ OK+ 1 ~ OK 

Then increment 
after buffer 
emptying is 
2(S-V) --+ NCI 



0{, OK+MK+TK 
= U lines for 
modification 

OK + TK + GL6 
= add. ret. GL 
for mod. consts. 

OK + MK + 1000 
= add. reI. 
1000 for XS3 
words 

OK~lOOO 

Prepare to store 
gen. coding at 
GL6; Start to 
scan at BK7. 
Start to scan SL 
list from SL 
Start to scan MM 
list from !VIM 

1---.::..1 Generate 
J 0 Exit 

OK + 1000 Complete prel-
= add •. reI. I----~ ude, up date 
1000 for mod. list I 
consts. ~----------~ 



..... ..... 
w o 

0-

~ 

~ 

Place current 
line "# in const. 
pool (to be used 
as identifying 
symbol) 

Generate 
"10 3 2" 
(to cause buffer 
emptying as 
required) 

Gen. 
"TP L(XS3) BF" 

Generate --.. "TP LN A" 

.~ "i~niN FLN 

rG 

Generate "- Generate t--~ 
"EJ FLN lOll" "RJ IW IWn 

Gen. 
"RP 3 n 1010" 

Gen. 
-'" where n = "# of I---" " . "TP TN FTN . 

heading words 



Form X = 
#. heads. + 2010 

J--~ + C (NC1), & place 
in const. pool 

Generate 
"RA BI L(x)1t 

Generate 
t---~ "TV BI IW" 

Box 1 
Examine rth 
word of 
stringout 

~ 77000? 
Yes Store this C/W as 

a mod. const. for 
running prog. 

Fetch (r+s)th 
word, which is 
last subscript 
quoted. (~A"u") 

Generate ~~ 
"10 0 121" S--D_--] 

Look-up #. sub­
script s in SL 
list (formed 
during pass 1) 



Generate 
"SP ? 0" 

processed? 

No 

Obtain contents 
of (r+p)th word 
(Po=O) which 
should be 1st 
subscript quoted 

AUu" 

Obtain one entry 

Obtain one entry 
from MM list 

I--~ which is multi­
plier for this 
subscript 

Anv lt 

II 

from MM list. Gen. "TJ mod a+,,-) 
J---.::aIwhich is modulusJ---::W where a is loca-

for this vble. tion of this order 
(-+ Altu") 

Thus. gen. 
"MA '" n 

(for 1 subscr iplt 

Gen. 
ItDV mod Q" 



Gen. Gen. 
"SA f3 17" I where "TO A a +1", where 

N 
.. f3 = add. reI. loc. ~ r + s ~ r ... Clear AI ER ... a = current 

1000, of const. reI. 1000 
as in Box 1 



l~ER 

(i.e. assume ~~ 
fix. pt.) 

C/W ~ 65000? 
Yes Clear ER, as 

1---::.1 

floating pt. 

Add to A 
"TP 0 A" and 
store in gen list 

Yes 

Gen 
"RJ IW IW" 

No 

Gen 
" 10-3 -C (ER )" 1----.::..1 r + 1 ~ r 

LA A 17 

~-.::.IVK-1~VK 



f;\ _(,~:n BI G(NG)" I--~ It~~n L(BF165) 
~ 1000" (test 

for full buffer) 

Gen 
"RJ IW IW" 

Gen 
I---~ "RA BI C (NC 1 ) 

Gen 
"MJ 0 1000" 

STOP 

Gen 
"10 - 3 - 2" 

C (NCl) 

Transfer heads to -1 ~ 
locations fOllowingParam.~ QP 
mod. constants . _ 



fE LS1465 
Generation RE CS12ll 
Subroutines RE BR537 

RE OPlO47 

RE RW50023 

RE DL40102 
RE BK2242 
RE GL5360 

RE WW12 

RE LI2512 
RE IN2513 
RE PA2532 
RE PB2632 
RE PC2666 
RE RL3ll3 
RE ST3ll6 
RE OR3l2l 
RE CN3l36 
RE 0K3l73 
RE TK3l74 
RE MK3l75 
RE VK3l76 
RE NC3l77 
RE ER3201 
RE TC3204 
RE SL3205 
RE MM32 12 
RE FL3236 
RE NL71002 } 
RE TN7l003 
RE BI7l004 
RE BF7l005 

LIST GENERATOR 

REGIONS 

Library List Routine 
CS = CW Constant Call Word Routine 
Machine Error Routine 
Routine to Transfer Generated Routine and Op File 

to Tape 
List of call words of tape numbers referenced for 

use of STOP instruction 
Dimension List 
Buffer input region for string-out 
Buffer output region for generated routine 

Fixed location where READ and LIST indicators are 
stored 

Generator proper 

Used to store Op File for LIST 

Fixed output locations } 

LIST Buffer location 
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7 in these addresses is 
a code figure to keep 
processor from modifying 
addresses 



IA LI 
MJ 0 30000 Exit 
CA LII 

Preliminary Initialization 

IA IN 
o TP CN7 
1 TP CN3 
2 TP CN 
3 TP BK5 
4 
5 
6 
7 

10 
11 
12 
13 

14 
15 
16 

TTl 
.1.U 

TV 
TV 
SP 
TP 
TP 
TV 
AT 

TP 
TP 
TP 
CA 

CN24 
CN25 
CN26 
BK3 
A 
CN27 
CN24 
CN3 

CN 
CN 
BKI 
IN17 

OK 
TK 
MK 
VK 
PA 
PA15 
PA34 
17 
GL 
FL2 
PA5 
FL 

GL3 
GL4 
GL5 

} 

1410 running lines at least 
3 tllO lines" 
o modifiable constants 
Set up variable counter 
Start scanning string-out at BK7 
Build subscript List from SL 
Build mult. & mod. List from MM 

Routine CW to Prelude 

Note CW of IW routine 
Future cross-refs. to be stored at FL3 
Call word and at least no. 3 of lines to 

1st line of Op File 
o inputs 
o outputs 
Line number to Prelude 

"LIST" Generator - First Pass 

o 
1 
2 
3 
4 
5 
6 
7 

10 
II 
12 
13 
14 
15 
16 
17 

IA 
SP 
TJ 
TU 
RP 
EJ 
LT 
RA 
SN 

SA 
SA 
TU 
TP 
QT 
TP 
EJ 
ST 

20 TO 
21 RA 
22 TU 
23 TP 
24 TP 
25 [0 

PA 
[30000] 0 
CN14 PA55 
6 PA3 

[30000] BRI 
DL PA5 
10017 [30000] } 
FL CNI 
Q 17 

PA3 0 
PA4 0 
A PA13 

[30000] Q 
CN20 ER 
A [30000] 
CNI PA40 
CN2 ERI 

PA13 
PA13 
A 
PA76 

[300()0] 
30000 

PA37 
CN15 
PA24 
PA25 
Q 
30000] 

Inspect rth word of string-out 
Multivalued? 
Yes t scan Dimension List 

Build Op File 1 item 

-jn + r 

+r 
+DL =)add. of 2nd line (modulus; S) 

Using v-mask t note ~ subscripts (s) 
Build subscript list 
Is s = I? 
NOt form & store (S-2) 

Note address of 2nd line 
Form address of 3rd line 

S~t flip-flop oflll-ext.ractor 
1 line of dim. box ~ Q 
CD TP ® PA25; @ MJ 0 PA27 
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26 MJ 0 
27 LQ Q 

PA32 
25 

30 RA PA24 CN15 
31 TP PA76 PA25 
32 QT CN20 A 
33 RJ CS CSI 
34 TP A [30000] 
35 RA PA34 CNI 
36 IJ ERI PA24 
37 TP [30000] Q 

CA PA40 

25 
A 
CSI 

40 
41 
42 
43 
44 
45 
46 
47 

IA 
LQ 
QT 
RJ 
TV 
TP 
RA 
SP 
AT 

PA40 
Q 
CN20 
CS 
PA34 
A 
PA34 
ER 
PA 

PA44 } 
[30000] 

50 
51 
52 
53 
54 
55 
56 
57 

60 
61 
62 
63 
64 
65 
66 
67 

70 
71 
72 
73 
74 
75 
76 
77 

RA 
RA 
RA 
AT 
RA 
RA 
RA 
RA 

RS 
ZJ 
SP 
EJ 
TP 
EJ 
RA 
SP 

SS 
TP 
MJ 
TP 
TP 
MJ 
TP 
MJ 
CA 

PA5 
PA15 
OK 
ER 
MK 
OK 
TK 
PA 

VK 
PA 
BK5 
CNI 
CNIO 
CN5 
OK 
CN5 

BK5 
A 
o 
CN4 
CN 
o 
PA77 
o 
PAIOO 

CNI 
17 
PA 

CNI 
CNI 
CN4 
OK 
CNI 
CN2 
CNI 
CN15 

CNI 
PA62 
o 
PA73 
NC 
PA74 
CNI 
o 

1 
NCI 
PB 
NC 
NCI 
PB 
PA25 
PA27 

} 

} 

Jump to extract v-field 
Q "u" ~ Q n v" 

Modify for next line 
Reset flip-flop to CD 
Extract v field 
Insert in constant pool, and find CW 
Build MM list (A "un) 

Back for more multipliers 
2nd line again to Q 

Shift modulus to nv" and extract it 

Place in pool 

and place in MM list 

S ~ A "u" 
Bring r count up to date 

Op File Item building op. updated 
SL list building OPe updated 
OK + 4 ----;. OK 
OK + 5 ~OK 
1 mod constant 
OK + 2 ~ OK (S. V. variable entry) 
On e tt 1 0 1 in e " 
r + 1 ~r 

vk - 1 ~ vk 
If zero, wrap up this pass. 
~umber variables ~ A 
= I? 
No, > 1. 2010 ~ INC 
= 5? 
No, OK + 1 ~OK 
5~A 

2(5 - v) = SUBINC 

Jump to initialization, Pass 2 
1 vble, INC = 4 
1 or 5 vbles., SUBINC = 0 
Jump to init., Pass 2 

Constants for m flip-flop 
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IA PB 
o SP OK 
1 AT MK 
2 AT TK 
3 SS MK 
4 SA CN23 
5 TV A 
6 SP ER 
7 AT CN12 

10 ST MK 
11 TP BK6 
12 SP BK6 
13 AT ER 
14 TP BK5 
15 TU CN24 
16 TU CN25 
17 TU CN26 

20 TP CNl2 
21 TV CN23 
22 SP CN27 
23 RJ LS 
24 SP GLI 
25 SA GL2 
26 SA CN6 
27 TV A 

30 SP TC 
31 SA BK6 
32 SA OR14 
33 RJ RL2 

CA PB34 

IA 
o SP 
1 RJ 
2 SA 
3 RJ 
4 SP 
5 RJ 
6 SP 
7 RJ 

10 SP 
1-1 SA 
12 RJ 
13 TP 

PC 
BKI 
CS 
OR 
RL2 
ORI 
RL2 
OR2 
RL2 

CNI6 
CN2 
ST2 
GL7 

Initialization t Pass 2 

o 
ER 
GLI 
o 
o 
PC53 
o 
TC 

MK 
GL2 
o 
FLI 
VK 
PC51 
PC55 
PC 74 

OK 
ST 
o 
LSI 
o 
o 
o 
GL 

o 
o 
o 
RL 

o 
CSI 
o 
RL 
o 
RL 
o 
RL 

o 
o 
5T 
ER 

C(OK)+C(MK)+C(TK) = # lines for add. mod. 

C( OK)+C(TK)+GL6 = add. re 1. GL for mods. 

C(OK)+C(MK)+IOOO 
= XS3 add. reI. 1000 

C(OK)+1000 = mod. const. add. rei. 1000 
#. unmods. 

Total number of running lines 
Set variable counter 
Set to scan at BK7 
Start obtaining #. subs from SL list 
Start obtaining mults. and mods. from MM 

list 
Set OK to 1000 
Start storing output at GL6 
tt50077n to A 
Update list I 

+ 6 = # lines for prelude 

XS3 add. reI. 1000 
+ #. heads 

Store MJ 0 Exi t 

Second Pass 

This line number 
Insert in constant pool (CW ---;. A "u") 
Add in TP-A 

EJ NL 1011 

RJ IW IW 

Basic "ten line" 
+ 2 in ltv" 
Store it 
"TP CW (Jj\J) A 
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14 TV CN21 ER 
15 SP ER 0 
16 RJ RL2 RL 
17 TP OR ER 

20 TU BK4 ER 
21 TV CN22 ER 
22 SP ER 0 
23 RJ RL2 RL 
24 SP GL2 17 
25 SA OR3 0 
26 RJ RL2 RL 
27 SP TC 17 
30 TP OR ER 
31 TU A ER 
32 TV CN17 ER 
33 SP ER 0 
34 RJ R12 RL 
35 SP GI2 0 
36 SA CNlO 0 
37 SA NC1 0 

CA PC40 

IA PC40 
40 RJ CS CSI 
41 SP OR4 0 
42 SA Q 0 
43 RJ R12 RL 
44 SP OR5 0 
45 RJ RL2 RL 
46 SP CN32 0 
47 SA CN11 0 

50 RJ ST2 ST 
51 SP [30000] 0 
52 TJ CN14 PC130 
53 TP A [300ooJ 
54 RA PC53 CN1 
55 TP [30000] ER 
56 RA PC55 CN15 
57 SP ER 17 

60 
61 
62 
63 
64 
65 
66 
67 

SA PC5l 
TU A 
SP [30000] 
SA OR6 
RJ Rl2 
SP ER 
EJ CNI 
ST CN2 

o 
PC62 
17 
o 
RL 
o 
PC102 
ERI 

70 SP PC5l 0 
71 SA CN15 0 

} 

} 

} 
} 

~"TP CW( LN) F LN 

TP CW(TN) FTN 

Store this line 
# heads ~ A "un 
~RP 3n 1010 
Store 
XS3 add. reI. 1000 

TP L(XS3) BF 

Store this line 
# heads 
+ 2010 
+ SUBINC = ~ota1 RA const. 

Insert in constant pool 

RA BI L (INC 1) to output 

TV BI IW to output 

Basic 10 line 
+ appropriate value to reach IW "store" 

line 

Examine rth word 
Multivalued 
Yes t store this CW as a running mod.const. 
Set for next time 
# SS ~ER 
Modify 
# SS~A "u" 

Find location of 
Last subscript for '"SP _ ott order 
Last CW --:;. A "u" 
Add in SP 0 
Store this line 
More than 1 subscript? 

Yes t form and store (S-2) 

Add 1 u to find first subscript 
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72 
73 
74 
75 
76 
77 

100 
101 
102 
103 
104 
105 
106 
107 

TU A 
SP [30000] 
SA [30000] 
SA OR7 
RJ RL2 
RA PC73 
CA PC100 

1A 
RA 
1J 
TU 
RA 
SP 
TP 
SA 
SA 

PCloo 
PC74 
ERI 
PC74 
PC74 
ORlO 

[30000] 
ER1 
OK 

PC73 
o 
o 
o 
RL 
CN15 

CN15 
PC73 
PC lOS 
CN15 
o 
ER1 
o 
o 

110 RJ RL2 RL 
111 SP ER1 0 
112 SA OR11 0 
113 RJ RL2 RL 
114 SP MK 17 
115 SA OR12 0 
116 RJ RL2 RL 
117 RA MK CNI 

120 SP OR13 
121 SA OK 
122 RJ RL2 
123 SP ER 
124 AT PC51 
125 TP CN 
126 TP A 
127 MJ 0 

130 

131 
132 
133 
134 
135 
136 
137 

TP 

TJ 
TP 
LA 
SA 
RJ 
SP 
RJ 
CA 

CNI 

CN13 
CN 
A 
OR 
RL2 
OR2 
RL2 
PC140 

o 
o 
RL 
17 
PC51 
A 
ER 
PC134 

ER 

PC133 
ER 
17 
o 
RL 
o 
RL 

Subscript ~ v field 
Multip1ier--;'u field 
MA ~ Op field 
Store 
Modify to pick up next subscript 

To pick up next multiplier 

To pick up modulus 
Set for next time 
TJ-2 
Save CW (Mod) 
TJ CW (Mod) 2 
Complete TJ line 

Store 
-CW (Mod)­
DV-Q 
Store 
Add. reI. 1000 of mod. consts. 

. "SA CW (Base) 17" 

Modify MK for next time 

TU A 1 
Complete line 

S ~A "u" 
r + s ~r 
Clear A and ER 

then jump to form 
TP [ ] A 

Single valued. 1 ~ ER "v" (i.e., assume 
fixed) 

Text v, 65000 
Floating, clear ER "v" 
CW ~ A "u" 
TP-A 
Store 
RJ 1W 1W 
Store this line 

1141 



140 
141 
142 
143 
144 
145 
146 
147 

150 
151 
152 
153 
154 
155 
156 
157 

160 
161 
162 
163 
164 
165 
166 
167 

170 
171 
172 
173 
174 
175 
176 
177 

IA 
SP 
SA 
R.J 
RA 
RS 
ZJ 
SP 
RJ 

SP 
SA 
RJ 
SP 
RJ 
TP 
TU 
TV 

SP 
RJ 
SP 
RJ 
SP 
SA 
RJ 
SP 

ZJ 
RJ 
SP 
SA 
RJ 
TP 
TV 
SP 
CA 

PC140 
CN16 
ER 
ST2 
PC5l 
VK 
pe51 
NC 
CS 

OR4 
Q 
RL2 
CN30 
cs 
ORIO 
A 
CN12 

ER 
RL2 
OR2 
RL2 
CN16 
CN2 
ST2 
NC1 

PC17l 
CS 
OR4 
Q 
RL2 
OR14 
CN12 
ER 
PC200 

IA PC200 

o 
o 
ST 
CN15 
CN1 
PC146 
o 
CSI 

o 
o 
RL 
o 
CS1 
ER 
ER 
ER 

o 
RL 
o 
RL 
o 
o 
ST 
o 

PC175 
CS] 
o 
o 
RL 
ER 
ER 
o 

200 RJ RL2 RL 
201 SP GL2 17 
202 SA CN17 0 
203 TU A PC206 
204 TU PC51 PC207 
205 TV PC53 PC207 
206 RP [0] PC2l0 
207 TP [30000] [30000] 

210 TP CN3l OPI 
211 RJ OP OP2 
212 TP CN15 Q 
213 QS CN15 WW 

} 

} 
} 

Basic 10-line (10 3 0) 
Plus 0 or 1 

r + 1 ~r 
Vble count decreased by 1 

INC~A 

Place in const. pool 

RA Bl -
Complete line 
Store 
BF165 ~A 
Insert in pool 

TJ L(BF165) 1000 formed and put in output 

RJ IW IW to output 

Basic 10-1ine 
Add 2 to complete it 

Subinc ~ A 

Zero? 
No, insert in pool 

RA BI Subinc formed & put in output 

MJ 0 1000 formed in A 

Store 
#: heads ~ A "u" 
+ 30000 

Transfer heading codes 

Parameter to output handler 
Go output 
l~Q 

Inform processor of "LIST" 
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214 SP BK4 0 Tape#CW~A 

215 TU RW PC216 
216 RP [0] PC220 1 Already in list of CW's? 217 EJ RWI PC224 L I J 

220 RA RW CN33 No, increment index by 1 
221 SA CN34 0 Add [RW] 
222 TV A PC223 
223 TP BK4 [30000 ] And insert in list 
224 MJ 0 L1 Exit 

CA PC225 

1A RL 
0 RJ ST2 ST 
1 RA OK eNl 
2 MJ 0 [30000] 

CA RL3 

1A ST 
0 TP A [30000J 
1 RA ST CNI 
2 MJ 0 [30000] 

CA ST3 

1A OR 
0 TP 0 32000 
1 EJ NL 1011 
2 RJ 50077 50077 
3 RP [30000J 1010 
4 RA B1 0 
5 TV B1 50077 
6 SP 0 0 
7 MA 0 0 

10 TJ 0 2 
11 DV 0 31000 
12 SA 0 17 
13 TU 32000 1 
14 MJ 0 1 

CA OR15 

1A CN 
0 0 0 0 
1 0 0 1 
2 0 0 2 
3 0 0 3 
4 0 0 4 
5 0 0 5 
6 0 0 6 
7 0 0 16 

10 0 0 24 
11 0 0 121 
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12 0 0 1000 
13 0 0 65000 
14 0 0 77000 
15 0 1 0 
16 10 3 0 
17 0 30000 BF 

20 0 0 77777 
21 0 0 NL 
22 0 0 TN 
23 0 0 GL6 
24 0 BK7 FL3 
25 0 SL SL 
26 0 MM MM 
27 0 50077 0 

30 0 0 1172 
31 0 GL FL 
32 10 0 0 
33 0 1 1 
34 0 0 RW 

CA CN35 
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Flow Charts oi Read Generator 

Call word to 1st line 

of prelude & Ope File 

Clearing input and 
output lines of 
prelude 

Line number to 
prelude 

Count of 3 to v of 

first line of Ope File 

Call word of read li­
brary routine to Ope 
File 

Set up loa'ding 
routine Sf 

Increase 2 initial 
loading addresses of 
XS3 variables by one 
to allow for an added 
10 line 

Increase XS3 variable 
loading address by 2 
to allow for 2 added 
10 lines in case of 2 
variables 

Yes 

I s there a ttj ump 
line number? 

Set up Ope File 

loader FB 

Starting count of lines 
relative to 1000 in OK 

1145 

No 

Is 3 > num­
ber of vari­

ables? 



31 + no. variables = 
number of lines subject 
to address modification. 
Put in 2nd line of 
prelude 

RL routine to load 
temporary in output 

TP Call word 
of vari­
ables 
index 

First tem­
porary of 
Obj ect 
Program 

Above line formed and 
sent to output. 

Twice number of vari­
ables = number of un­
modifiable constants. 
Put in 3rd line of 
prelude 

767 + preceding + 3 
gives v of exit jump 
line. MJ 0 v formed 
in a temporary 

TU 1023 1011 
TU 1024 1005 
TU 1025 1010 

Above 3 lines sent 
to output. 
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Thrice no. of vars. 
+31 - 1 = no. of lines 
Object program in­
cluding temporaries. 
Put in 2nd line of 
Ope File. 

Thrice no. of vars. + 
31+6 = no. lines prel­
ude and routine. Put 
in v of 1st line of 
prelude 

Set-ups to make the fol 
lowing choices. respec­
tively from boxes in GK 
subroutine: 

TP 30000 50100 
TP 30000 Temp. 
TV 30000 10OX+2 

GK subroutine 
to put group of 
lines in output 



RA 1005 

RA 1010 

RA 1011 
Above 3 
and put 

{ Call word of 
. (0 1 0) 

{ Call word of 
(0 1 0) 

{ Call word of 
(0 1 0) 

lines formed 
in output 

FD subroutine to 
get call word, store 

it in generated rou­
tine and op. file, a 
get modulus index 

in A 

Store modulus index 
of variable in output 

IJ 

{

Call word }IOO5 
of vari-
ables index 

to output 

Store name of 
~-----t variable in 

output 

Al ter in­

MJ 0 1000 
o 1026 0 
o 1026+v 0 
o 1026+2v 0 

Above 4 lines formed 
put in output. 
v = no. of variables. 

and 

Set-ups to store vari­
able names, call words 
and modulus indexes 
in output. 

3:,0 

structions I-----~ 
to get next 

index 

variable 
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Zeroize 3rd line of 
prelude for no. of un­
modifiable constants 

MJ 0 1030 
formed in a temporary 

5 

17 = no. of lines sub-

k IS number of ~ ject to address mod-.Les of. ° variables I? I Icatlon. 
Put in 2nd line of 

--------~-N-o------ prelude 

36 = no. of lines sub­
ject to address modi­
fication. 
Put in 2nd line of 

prelude. 

It 

42 = no. lines gen­
erated routine includ­
ing "10" lines and 
prelude. Put in 1st 
line of prelude 

27 to Ope File 2nd line 
as no. lines Object 
Program including 
temporary 

Set-ups to make the fol­
lowing choices, respec­
tively. from the op­
tional boxes in GK sub-

IE-- routine: 
TP{constant call J50l00 

word of var. nam 
TP{Call word of } Temp. 

mod. index 
TV 1024 lOOx+2 

1148 

25 = no. lines gen­
erated routine includ­
ing "10" lines and 
prelude. 
Put in 1st line of 

prelude 

15 = no. lines 
Object Program includ­
ing temporary. Put in 
Op. File 2nd line. 

Set-ups to make the fol­
lowing choices, respec­
tively. from the op­
tional boxes in GK sub­
routine: 

{Constant Call} 50100 
TP word of var. name 
TP{Call ~ord of } Temp. mod. Index 
TV 1013 lOOx+2 



MJ 0 1016 formed 
in a temporary 

~o 

Variables index 

<0 

MJ 0 1000 

to output 

RL routine to 
load temporary 
in output 

Modify set-ups to 
handle remaining 
variable 

s there a 
"j ump to" line t--~ 

number? 

Load call word of line 
number in 0p. File 

Get constant call 
word for variable 
& store in a 
temporary 

GK subroutine 
to put group of 
lines in output 

Put call word 
of read library 
routine in li­
brary list 1 

FD subroutine to 
get subscripted 

variable call word. 
store it in generated 
routine and Op. File, 
and get modulus 

index __ _ 

Get call word for 
modulus index and put 
in temporary 

Store Op. File and 
put generated routine 
on tape via OPe 
trol routine ,---

Put indicator (0 2 0) 
into WW (fixed location 
12) to show that a 
READ is present. 



A GK Subroutine to Put Group of Lines in Output 

TP 30000 50100 10 0 
lOR I RJ 50100 

TP {constant call}50l00 ~ 10 0 
word of var. above 3 lines 

formed and put in out- output 
put 

1 
50100 

2 
put in 

Get call word for 
line number 

_Yes~ Is there a "jump tO~N~ MJ 0 lOOx-l 
~ line number? ~ formed and put in out-

~--------~------~ put 
--~----------------~ 

MJ 0 {Call word of 
line no. 

formed in a temporary 

Is sentence within~es 
pseudo op? 

Put pseudo OPe indi­
cator in Q 

~----------------~ 

OIE--~O __ ----' 

, 
Test if jump is legall 
via KI subroutine J 

MJ 0 Call word 
of line no. 

10 0 1 

above 2 lines to 
output 

\ 

Add one to count in 
first and second 
lines of prelude 

RA lOOx-l {Call word 
of con-
stant 1 

formed and put in out-
put 

IJ {!~mg~j:~i} 
Program 

to output 
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\ 

~ 

,. 

TP 30000 'Temporary 
IORI < of Object 

Program 
TP {ca 11 \\Ord YTemporary 

of nodulus~ of Obj ect 
index Program 

formed and put" in output 

! 
TV 30000 lOOx+2 

fQ!il 
TV 1013 lOOx+2 

IQ[] 
TV 1024 lOOx+2 
formed and put in output 

1 
RJ 50100 50100 
10 0 3 
TP q 30000 

above 3 lines put 
in output 



RL Routine to Load Temporary in Output 

ST subroutine to 
~-~ load line of generated 

routine 

Up count of lines rel­
t------~ 

ative to 1000 in OK 

ST Subroutine to Load Lines of Generated Routine 

Alter loade 
~_~ Load line in generated ~---3IIIIinstruction t--------; .... 

routine output for next 

FB Subroutine to Load Op. File 

Load A into next 
line of Op. File 

1 ter storing 
instruction 
for next use 
of routine 

1151 

time 

Up count of Ope 
File lines 



FD Subroutine to Get Call Word of Variable, Store It in Output, Put it 
in Op. File and Get Modulus Index in A 

Set up TS dimension 
list scanner 

Get call word of 
variable via TS 

subroutine 

Get modulus of variabl 
minus one in Av 

Put call word in gen­
~~ erated routine output 

Load call word in Op. 
File via FB routine 

TS Subroutine to Get Call Word of Subscripted 
Variable From Dimension List 

Is variable in 
dimension list? 

No 

Rewind all tapes and 
stop computer after er­
ror print-out: ALARM 1. 
COMPILATION INCONSIST­
ENCY 'POSSIBLE COMPUTER 
ERR OR' RECOMPILE 

Yes Compute position of 
variable in list 
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Put call word of vari 
able into A 



READ GENERATOR REGIONS 

RE CSl211 1 = CW t Call-word subroutine 
RE LS1465 
RE OPI047 
RE BR537 
RE LWl250 Generation subroutines 
RE KIl336 
RE VXl670 

RE BP564 
J RE BQ632 

RE DL40102 Dimension List 
RE LL47246 = IZ t Referenced-line-number List 
RE BK2242 Input buffer 
RE GL5360 Generated routines output buffer 

RE WWl2 Fixed location holding read indicator 

RE RE2512 
RE IN2513 
RE FW2647 
RE GK2726 

Generator RE RL3041 
+ tempo- RE ST3044 
raries RE FD3047 

RE TS3063 
RE FB3073 
RE CN3077 

RE OK3142 
RE ER3143 
RE FL3150 Where Op Fi Ie I is built up 
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Entry 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 

IA RE 
MJ 0 
CA REI 

IA 
SP 
TP 
TP 
TP 
TP 
TP 
TV 
TP 

TV 
TP 
TV 
SP 
ZJ 
SP 
TJ 
AT 

SP 
TP 
SA 
ST 

SA 
TV 
AT 

SA 
TP 
TV 
RJ 
SP 
SS 
RJ 
TP 
TU 
TV 
RJ 
TP 
RJ 
RA 
ST 
RJ 
RA 
RJ 

IN 
BK3 
A 
A 
CN 
CN 
BKI 
CN3 
CN40 

CN3l 
CN13 
CN32 
BK4 
GKllO 
BIG 
CN3 
CNlO 

BIG 
A 
GLI 
CNI 

CN4 
A 
CN12 

CN3 
RE 
A 
RL2 
BIG 
CNI 
CS 
CN33 
A 
ERI 
RL2 
CN4l 
RL2 
ER 
BQ16 
RL2 
ER 
RL2 

30000 

17 
GL 
FL 
GL3 
GL4 
GLS 
FL 
FL2 

ST 
OK 
FB 
o 
IN15 
o 
FW 
GLI 

1 
GL2 
o 
FLI 

o 
GL 
ERl 

o 
ER 
ER 
RL 
o 
o 
CSI 
ER 
ER 
ER 
RL 
ER 
RL 
BP45 
ER 
RL 
CN15 
RL 

} 

} 

} 
} 

} 
} 

} 

} 
} 
} 
} 
} 
} 

READ GENERATOR 

Exit 

Call word to 1st line of prelude, GLu 

Call word to 1st line of Op File 1 item 

Clearing input and output lines of prelude 

Line number to prelude 
Number (3) to v of 1st line of Op File 
Call word (50100) to 3rd line of Op File. 

Library call word reference 
Initializing ST (load routine) to GL6 
Initializing OK to read 0 0 1000 
Sets up v of FB to FL3 
Is there a ~jump to" line number in the 

sentence? 

Is 3 > number of variables? 

31 + number variables = no. lines subject 
to address modification 

Number of unmodifiable constants = twice 
number of variables 

Thrice no. of variables + 31 - 1 = no. of 
lines of running program including 
temporaries 

Thrice no. of variables + 31 + 6 = no. of 
lines prelude and routine 

767 + above enumeration gives address of 
1st temporary of running program 

MJ 0 !~ove formed to make 1st line a 

jump to 2nd line of next sentence 
Line to generated routine output 

Getting constant call word for no. 
variables minus one 

TP Call Word of First temp of 
Variables Index Object Program 

formed and sent to output 

TU 1023 1011 to output 

TU 1024 1005 to output 

TU 1025 1010 to output 

1154 



51 
Setups 52 
for a 53 
sub- 54 

55 
56 
57 
60 
61 
62 
63 
64 
65 
66 
67 
70 
71 
72 
73 
74 
75 
76 
77 

100 
101 
102 
103 
104 
105 
106 
107 
110 
III 

112 

113 
114 
115 
116 
117 
120 
121 
122 
123 
124 
125 

126 
127 
f30 
131 
132 

RP 
TP 
RA 
SP 
AT 
RJ 
SP 
RJ 
TP 
TU 
TV 
RJ 
RA 
RJ 
RA 
RJ 
TP 
SP 
TU 
TV 
RJ 
TP 
TV 
RJ 
TP 
SP 
TP 
RJ 
SP 
AT 
RJ 
IJ 
TU 

TV 

SP 
SA 
TV 
SA 
TV 
SP 
ST 
TP 
TP 
RJ 
TP 

10003 
CN26 
ERI 
ER1 
ERI 
GK72 
BP45 
CS 
CN32 
CN27 
Q 
RI2 
ER 
RL2 
ER 
RL2 
CN34 
GL7 
A 
GLll 
RL2 
RE 
CN13 
RL2 
CNI 
CN14 
A 
RL2 
BKS 
ER 
RL2 
ERI 
CN31 

CN33 

CN33 
BK5 
A 
BK5 
A 
BK5 
CNI 
30000 
ER 
FD13 
A 

IN122 
IN123 
lN125 
FD3 
ERI 

IN53 
GK73 
CN1 
17 
ERI 
GK 
o 
CSI 
ER 
ER 
ER 
RL 
CN16 
RL 
BP45 
RL 
ER 
17 
ER 
ER 
RL 
ER 
ER 
RL 
ERI 
17 
ER 
RL 
17 
ER 
RL 
INI05 
IN122 

FD3 

} 
} 
} 

} 
} 
} 

} 
} 
} 
} 

~N123 } 

~N125 } 

~Rl } 
ER 
30000 

~OOO } 

BP45 
CNI 
eN! 
CNI 
IN122 

} 

00 30000 30000 to 3 temporaries 

Puts in u and v of ERI the address of 2nd 
temporary of Object Program 

Puts a succession of lines in output 
Gets constant call word for 0 1 0 

RA 1005 Call word of 
(0 1 0) 

RA 1010 Call word of 
(0 1 0) 

RA 1011 Call Word of 
(0 1 0) 

IJ Call word of 1005 
Variables 
Index 

MJ 0 1000 to output 

o 1026 0 to output 

to output 

to output 

to output 

to output 

o (1026 + v) 0 to output 

o (1026 + 2 v) 0 to output 
Setup to get variables from string-out at 

BK6 
Setup to store call words in output at 

certain location 

Setup to store call words at above locat. 
+ v. v = no. variables 

Setup to store modulus indexes at 1st 
location + 2 v 

Variables 'index (v - 1) formed in ERl 

Get variable from string-out input. 
Store variable as fixed const. in output. 
Get Dimension List call word of subscripteJ 

variable, store in output and Op Fi le t it­
get modulus - 1 and store in output 

Modif~yi1HJiM-tr. ··t1lget·· next variable 

Index jump to get remaining variables 
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133 MJ 0 FW44 
CA IN134 

IA 
o TP 
1 TU 

2 TP 
3 ST 

~ZJ 
able 5 TP 

6 TV 

7 TP 

10 TP 

11 TP 

12 TV 

13 TV 
-2 -v-a-r-i ---'1 14 MJ 

abIes 15 TP 

16 TV 

17 TP 

20 TP 

21 TP 

22 TV 
23 TV 
24 RJ 
25 TP 
26 TP 
27 RJ 
30 TP 

31 RJ 

32 RJ 
33 TP 
34 RJ 
35 RA 
36 RA 
37 RA 
40 IJ 
41 TP 
42 TV 
43 RJ 

FW 
CN 
CN3l 

RE 
CNI 
FW15 
CN6 

CN27 

CN5 

CN17 

CN23 

CN34 

CN30 
o 
CNII 

CN36 

CN7 

CN20 

CN24 

CN35 
CN37 
RL2 
30000 
ER 
CS 
A 

FD13 

CS 
A 
GK72 
GK75 
FW25 
FD3 
ER2 
RE 
CN13 
RL2 

GL2 
FW25 

ER 
ER2 
FW5 
GLI 

GL 

FLI 

GK75 

ERI 

FD3 

ER 
FW24 
GLI 

GL 

FLI 

GK75 

ERI 

FD3 
ER 
RL 
ER 
A 
CSI 
GK73 

FD 

CSI 
GK74 
GK 
BP45 
BP45 
eNl 
FW25 
ER 
ER 
RL 

Jump to termination of generation 

Zeroize number of unmodifiable constants 
Setup to scan string-out at BK6, beginning 

of X3 variable list 
MJ 0 _ -to temporary ER 
Variables index set up in ER2 
Is number of variables one? 
17 = number of lines subject to address 

modification 
25 = number of lines generated routine, in­

cluding ttlO" lines & prelude 
15 = Op File count of running program in­

cluding temporaries 
o 1013 0 to temporary as address holding 

call word of variable 
o 1014 1014 to temporary as address of 

temporary in Object Program 
Sets up FD routine to store call word in 

output 
MJ 0 1016 formed in ER 

36 = no. of lines subject to address modi­
fication 

42 = no. of lines gen. routine incl. 10 
lines and prelude 

27 = Op File count of Object Program lines, 
incl. temps 

o 1024 0 to temp. as address holding call 
word of variable 

o 1026 1026 to temp. as address of tempo-
rary of Object Program 

Setup FD rtne.to store call word in output 
MJ 0 1030 formed in ER 
Line to output 
Get constant call word for name of sub­

scripted variable and store name in con­
stant pool 

Store constant call word in temporary 
Get Dimension List call word of subscripted 

variable, store in output & Ope File, and 
get modulus minus one in A 

Get call word of modulus - I and store in 
temporary 

Put a succession of lines into output 

Altering instructions to get a remaining 
variable 

Jump back to get a remaining variable 

MJ 0 1000 to output 
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Termi­
nation 

44 
45 
46 
47 
50 
51 
52 
53 
54 
55 
56 

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 

5P 
ZJ 
SP 
RJ 
SP 
RJ 
TP 
RJ 
TP 
Q5 
MJ 
CA 

IA 
TP 
TV 
TO 
RJ 

TP 
TV 
RJ 

TP 
RJ 
TP 
TV 
RJ 
TP 
TP 
ZJ 
5P 
55 
TV 
RJ 
MJ 
RJ 
TP 
TV 
RJ 
RA 
RA 
TP 
TO 
TV 
RJ 
TP 
Tll 
TV 
RA 
RJ 

BK4 
FW46 
ER3 
FB3 
CN40 
LS 
CN42 
OP 
VX153 
VX153 
o 
FW57 

GK 
CN33 
CN2l 
GK73 
RL2 

CN25 
CNI 
5T2 

CN2l 
RL2 
CN25 
CN2 
5T2 
RE 
BK4 
GK76 
OK 
CNI 
A 
RL2 
o 
RL2 
CN25 
CNI 
5T2 
GL 
GLI 
CN33 
GK74 
ERl 
RL2 
CN35 
GK75 
OK 
Eft­
RL2 

~W50 } 

~B } 

~l } 

OPI } 
OP2 

SW } 
RE 

ER 
ER 
ER 
RL 

ER 
ER 
5T 

ER 
RL 
ER 
ER 
5T 
ER 
A 
GK17 
o 
o 
ER 
RL 
GK32 
RL 
ER 
ER 
ST 
CNI 
CNI 
ER 
ER 
ER 
RL 
ER 
ER 
ER 
CN2 
RL 

} 
} 

} 

} 
} 

} 
} 
} 

} 
} 

Is there a "jump to" line number? 

Store call word of "jump to" line no. as 
cross reference in Ope File 

Call word referencing read routine in 
Library put into Library List 

Op File to storage and generated routine 
to tape 

Indicator bit (0 2 0) put in WW (fixed 
location 12) to show a "READ" is present 

TP 30000 50100 
[ill 

TP Constant 50100 
Call Word 
of Variable 

formed and put in 
output. If more 
than 2 variables, 
the first; other­
wise, the second 

10 0 1 formed in ER 

Line to output without upping count in OK 
of lines relative to 1000 

RJ 50100 50100 to output 

10 0 2 to output 

MJ 0 0 to ER 

Is there a "jump to" line no. in sentence? 

MJ 0 looX - 1 to output 

MJ 0 Call Word of Line No. to output 

10 0 1 to output 

Adding one to prelude counts 

TP 

TV 

1157 

30000 or Temporary to output Call Word of Object 
of Modulus Index Program 

or 
1013 
or 

1024 

looX + 2 to out put 
M.oxe t~han2 ya_r. ~ 1 var •• or 2 
var. setups determine u of 
generated codIng 



43 
44 
45 
46 
47 
50 
51 
52 
53 
54 
55 
56 
57 
60 
61 
62 
63 
64 
65 
66 
67 
70 
71 
72 
73 
74 
75 
76 
77 

100 
101 
102 
103 
104 

105 
106 
107 
110 

III 
112 

Generated 0 
Routine 1 
Loader 
Plus 2 
lOOX 
Counter 

TP 
RJ 
TP 
TV 
RJ 
TP 
TV 
TU 
RJ 
SP 
RJ 
TP 
SP 
SS 
TU 
TV· 
RJ 
TP 
TU 
SP 
SS 
TV 
RJ 
MJ 
o 
o 
o 
RJ 
TV 

TP 
TP 
TP 
TJ 
TP 

TP 
RJ 
MJ 
RA 

CN21 
RL2 
CN25 
CN3 
ST2 
CN33 
CN26 
CN30 
RL2 
CNI 
CS 
CN32 
OK 
CNI 
A 
Q 
RL2 
CN34 
ERI 
OK 
CN3 
A 
RL2 
o 
30000 
30000 
30000 
~ 

Q 

A 
A 
CN22 
BK3 
GKl07 

ER4 
KI 
o 
CN35 

ER 
RL 
ER 
ER 
ST 
ER 
ER 
ER 
RL 
o 
CSI 
ER 
o 
17 
ER 
ER 
RL 
ER 
ER 
o 
o 
ER 
RL 
30000 

} 
} 
} 
} 

30000 } 
30000 
30000 
LWI 
ER 

ER3 
ER4 
A 
GKl05 
Q 

A 
KII 
GK24 
CN2 

} 

RP 
RA 

20002 IN15 
CN33 CNI } 

CA GKl13 

IA RL 
RJ ST2 
RA OK 

MJ 0 
CA RL3 

ST 
CNI 

30000 

RJ 50100 50100 to output 

10 0 3 to output 

TP q 30000 to output 

Putting 1 into constant pool and getting 
its call word into Q v 

RA loox-l Call Word 
of 1 

to output 

IJ Temporary of lOOX-; 
Object Program to output 

Subroutine exit 

Temporaries used in generation 

Getting call word for line number 
MJ 0 C~ll word of to ER 

Llne No. 

Storing call word of line no. in 2 temp~. 

Is call word of sentence > 22777? 

Put a word with U35 filled into Q to show 
Pseudo-O·p. condition 

Call word of line no. to A 
Test if jump is legal u 

Increase excess-3 variable loading address 
by 2 to allow for 2 added "ten~ lines 

Increase initial loading address of excess­
three variables to allow for added "10" 
line following jump to line number 

Loads line into output of generated routin~ 
Ups count of lOOX. Ordinal count of number 
of generated routine line relative to 1000. 

Does not include "10~ lines. 
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IA ST 
Generated 0 TP ER 
Routine 1 RA ST 
Line 
Loader 2 MJ 0 

CA ST3 

30000 
eNl 

30000 

Loads line into output 
Alters loading line for next line of 
output 

Control Subroutine to get call word of a variable from Dimension List, store it 
in output and Op File, and get modulus - 1 in A 

IA FD v 
o TP ER A 1 Get call word of variable from Di-

~ ~i iS7 i~ J mension List 

3 TP A 30000 
4 LA A 17 
5 RJ FB3 FB 
6 RA TS6 BP45 
7 TU A FDIO 

10 TP 30000 Q 
11 QT CS35 A 
12 SS BP45 71 
13 MJ 0 30000 

Get Call 
Word of 0 
a vari- 1 
able in 
Dimen-
sion List 2 

3 
4 
5 
6 
7 

CA FD14 

IA 
RP 
EJ 

SN 
SA 
SA 
TO 
TP 
MJ 
CA 

TS 
o 
DL 

Q 
TS 
TSI 
A 
30000 
o 
TSIO 

IA FB Load 
Op 
File 1 

o TP A 
1 RA FB 
2 RA FL 
3 MJ 0 

CA FB4 

Constants IA CN 

BRI 
TS2 

17 
o 
o 
TS6 
A 
30000 

30000 
CNI 
CNI 
30000 

and 0 0 0 0 
Dummy 1 0 0 1 
Commands 2 0 0 2 
Used to 3 0 0 3 
Make up 4 0 0 7 
Generated 5 0 0 15 
Routine 6 0 0 17 

7 0 0 27 

} 

} 

} 

} 

Put call word in output 

Put call word in Op File 1 

Extract modulus from Dimension List, 
subtract one from it, and put into Av 

If variable is not in list, computer 
stops after a rewind of tapes and 
pri nt-out: AI..ARM 1 COMILATION 
INCONSISTENCY'POSSIBLE COMPlITER ERROR' 
RECOMPILE 

Computing position of variable in list 
and getting call word of it into A 

Storing line in Op File 
Increase storing order 
Up count of number of lines 
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10 0 
11 0 
12 0 
13 0 
14 0 

15 0 
16 0 
17 0 

20 0 

o 31 
o 34 
o 767 
o 1000 
o 1026 

1 3 
3 0 
1013 0 

1024 0 

21 RJ 50100 50100 
22 0 0 22777 
23 0 1014 1014 

24 0 1026 1026 

25 
26 
27 
30 
31 
32 

When more33 
than 2 34 
vars., 
GL37 is 35 
initial 
loading 36 
address 37 
of X3 40 
names 41 

42 

10 
o 
o 
o 
o 
RA 
TP 
IJ 

TV 

o 
o 
o 
TU 
o 
CA 

o 
30000 
1005 
Q 
BK6 
DL 
LL 
o 

o 

o 
o 
50100 
1023 
GL 
CN43 

o 
30000 
25 
1016 
GL6 
FL3 
GL37 
Gl24 

GL40 

42 
1030 
o 
1011 
FL 

Address holding call word of 1st variable 
for more-than-2-variab1e case 

Address holding call word of variable for 
I-variable case 

Address holding call word of 1st variable 
for 2-variable case 

Address of temporary of Object Program for 
I-variable case 

Address of temporary of Object Program for 
2-variable case 

DL is initial location of Dimension List 

GL24 is loading address of variable when 
only one 

GL40 is initial loading addr. of variables 
when there are two 

Call word of Read permanent library routine 
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..... ..... 
0-..... 

Start 

Generate 
Stop Generator Flow Charts 

GL 0 
1 0 
2 0 
3 0 

Z~Zl ~ 4 0 
5 
6 MS 
7 10 

10 EF 

Inspect indi­
cator bits in I--~ 
12 8 

22 ~ GL"v" 
11 -~ GLl"v" 

3 ~ GL2"v" 
3 --;. FL"v" 

12 ~ FUttv" 
50077 .~ FI2 "u It 

27--- 11 
0 3 
0 0 
0 0 

Generat 
Place code for Fill in v-add .. 

0 0 ~ Rewind 1 in CP. FL 0 - of EF in GLlO ~ 1 0 
;7_~_-2 
o 2 line # obtain CW 

0 0 2 0 
0 DA 
0 ? 

o 0 

~ 
Generate 
GLII RJ 50077 50071 Place word of'~rinter 

Extract n (# of 
tape no. CWts in 
rewind list) from 
RW 

12 10 3 2 
13 RP 30003 1005 
14 TP ? WBl05 
15 RP 10024 1001 
16 TP ? WB144 

Form 
~ = 3n 

bkpt. stop" symbols 
in C.P. 

Fill in L 
GL16 "u'~r ~---~ 

No Form 
~ = 2n+3 

Increment 
GL by 8 
GLI by 8 
FLI by 8 
Fill in GL14"u" 
wi th ( 1042+8) 



Place GTH parameter 
to write 1 block from 
List buffer in C.P.; 
CW~ERl 

Place 
SP ? 17 

in ER2 

Place 
AT CW GT3 in ER3 
RJ GT2 GT in ER4 
when CW is that 
saved in ERl 

Place 
RJ l026+2n l024+2n 

in ER3 

Set up RP in Box 1 
to transfer 3 words; 
Set up RA in Box 1 
to increment by 3 

Set up RP in Box 1 
to transfer 2 words; 
Set up RA in Box 1 
to increment by 2 



Stop Generator Flow Charts 

~~et up TU in Box 1 
~o start at RWI 

Set up TP in Box 1 
to start from GL17 

F . in Box 1 to extract 0{ncrement TU order 

next line for RW 

~
s there a 

H programmed 
Check dimension 

~~~list to see if AUTO 
Read? read required 

No 

Generate 
TP, 10, RJ, 10, 
MJ, Par am.,) 3 
flex code words. 
Set up prelude 

Set up RL 
subroutine 

n +-n-l 

F +2TP ER2 
3R,A a +2 

ER2 
a +a 

? 
? 

C~} f~ I ~ 
---------' 

Insert 3 xS3 lines 

Box 1 

at end of gener- -fi\ 
ated Icoding \..J 

Set up RL 
subroutine 

Parameter 
~OP rtne. ~STOP 



Stop Generator Flow Charts 

TP - X+20 - 0 

1 _I RJ - 0 - 0 

SA L 
N~~ (rew cod.) 0 

No 

)..-_~ 10 PR2 PR 

\---~ MJ 0 x-5 

>--~EF 0 A 

~ _____ 10 0 PR3 

Zero to 
>----iJII con s t .. SP L(O) 0 

pool 

u.--~ SJ x-3 x+1 I---~ 

~~SP A 14 

TP x+6 0 

11 to 
const .. 
pool 

Rewind 
>--~code ......" 

const.pool 

.1----1 10 0 PR2 )..--~ MJ 0 x-13 



Stop Generator Flow Charts 

®---i RJ GT2 GT ~ MJ 0 30000 ~ 0 x+2 13 

o (x+14) I Insert 14 
flex code 

words 

Increment 
GL by 36 
GLI by 22 
GL2 by 14 
FLI by 33 

In above routine X = address reI. 1000 of order currently being generated 



Generation fE CS12ll 
Subroutines RE BR537 

RE OPl047 

RE DlAOl02 
RE BK2242 
RE GL5360 
RE RW50023 

RE WW12 

RE ST2512 
RE SG2513 
RE HT2513 
RE PG2702 
RE RL3017 
RE CN3024 
RE ER3l37 

RE FL3l44 

RE DA77300 
RE PR77250 
RE GT2l0 

RE WB7l005 
RE IW50077 

STOP GENERATOR REGIONS 

Call word routine (= CW) 
Machine error print-out routine 
Op control routine 

Dimension List 
Buffer input region 
Buffer output region for generated routine 
Rewind list of call words of tape no. 's referenced 

by read and list instructions 
Fixed location of read, list indicator 

Stop Generator 

Temporaries 

Where Op File I is built 

Object Program service routine 
UNICODE print-out routine 
Object program tape handler 

List buffer (170) 
Call word for LIST permanent library routine 
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STOP GENERATOR 

IA ST 
MJ ,... 30000 Exit u 
CA STl 

IA SG 
HTO TP CN HT166 Set indicator to zero 

1 RP 10005 lIT 3 } Zeroize 5 lines of GL 
2 TP CN GL 
3 SP BK3 0 } 4 LA A 17 Call word 
5 TU A GL 
6 TV CN4 GL 11 ~ GL "v" 
7 TV CN2 GLI 3 ~GLI ttv" 

10 TP BKI GLS Line number 
11 RP 30003 lIT 13 } MS, "10" line, EF 12 TP CN32 GL6 
13 SP CN27 0 Rew. I code 
14 RJ CS CSI 
15 TV Q GLIO Fill in EF "v" 
16 RP 10003 HT20 } Zeroize 3 lines for Op File item 17 TP CN FL 
20 TV CN24 FL 2 ~ FL ·v" 
21 TV CN24 FLI 2 ~ FLI "v" 
22 SP BK3 0 } Call word 23 LA A 17 
24 TU A FL 
25 TP WW Q I/O indicator word 
26 QT CN17 A } Is there a list? 27 ZJ HT30 HT125 
30 RP 30006 HT32 } RJ, 10, RP, TP, RP, TP 31 TP CN35 GLII 
32 SP CN30 0 } Stop word to constant pool 33 RJ CS CSI 
34 TU A GLl6 Fill in TP flU" 

35 TV CN7 GL 22 -+ GL "~,, 
36 TV CN4 GLI 11 ~ GLI ·'v" 
37 TV CN2 GL2 3 ~L2 tty" 

CA SG40 

IA SG40 
40 TV CN2 FL 3~FL "v" 
41 TV CN5 FLI 12~FLI tty" 

42 TU CN35 FL2 IW CW ~ FL2 "u" 
43 TP CN12 Q Mask for n from RW list 
44 QT RW ER Extract # tape call words (n) 
45 TP A ERI n~ERI 

46- TJ- eN3- Hl'fH Testv··<:· :4 
47 TP CN25 HT166 4 or more, set indicator to large no. 
50 TP CN2 ERl 3 ~ERI 
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51 
52 
53 
54 
55 
56 
57 
60 
61 
62 
63 
64 
65 
66 
67 
70 
71 
72 
73 
74 
75 
76 
77 

100 
101 
102 
103 
104 
105 
106 
107 
110 
III 
112 
113 
114 
115 
116 
117 
120 
121 
122 
123 
124 
125 
126 
127 
130 
131 

SP 
AT 
SA 
TU 
RA 
RA 
RA 
SP 
RJ 
TP 
TP 
IJ 
TP 
TU 
TP 
TU 
TV 
MJ 
SP 
AT 
SA 
AT 
TU 
CA 

A 
ERI 
CN15 
A 
GL 
GLI 
FLI 
CN31 
CS 
A 
PG 
HT166 
CNlOO 
ER1 
CNlOl 
CN37 
CNl12 
o 
ER 
CN14 
CN24 
ER3 
CN40 
SG100 

IA SG100 
TV CNl05 
TU CN42 
TV CNl03 
IJ ER 
MJ 0 
TU [30000] 
RP [OJ 
TP ER2 
RA HT107 
RA HT105 
MJ 0 
TV HTl07 
RS HT107 
SA CN41 
TP CN 
TV A 
RJ PGl14 
TV RL1 
RA HT124 
RP 30003 
TP CN106 
QT CN20 
ZJ HT151 
TP CN 
TV 6 
TP CN16 

1 
ERI 
17 
GL14 
ER1 } 
ERI 
ERI 
o 
CS1 
ER1 
ER2 
HT73 
ER3 
ER3 
ER4 
HTl06 
HTIIO 
HrIOI 
1 
ER3 
17 
ER3 
HT106 

HTllO 
HT105 
HTl07 
HTl05 
HTl13 
ER2 
HT110 

[30000] 
[30000] 
CN17 
HTI03 
RLI 
CNI03 
o 
RL4 
RL4 
PG 
HT124 
CN6 
HT163 } 
30000 

~127 } 
ER 
ER 
ER1 

2n 
Form inc. for prelude (3n or 20 + 3) 
Add 1042, form (1042 + 3D, 1045 + 20) 
Fill in TP2 "un 

Increment prelude counters 

General GTH parameter to write 1 block 
to C.P. 
Save it 
SP-17~ER2 
How many tapes? 
< 4; AT - GT3 ~ER3 

AT L( GTHp) GT3 - ER3 
RJ GT2 GT ~ ER4 

Set up RP to write 3 words 
Set up RA to inc. by 3 
Jump 
4 or more tapes; 2n ~A 
Add 1024 ~ 1024 + 2n in ER3 .tv" 
Add 0 37 2 ~ RJ 1026 + 2n ? in A 
Complete order 
Set up RP to write 2 words 

Set up RA to inc. by 2 
Set up TU order to start at RWI 
Start at GL17 
Count down on n index 
Exit 
Complete SP order 

Increase by 1 "u" 

Now HT 103 "v" holds next address in GL 
Subtract GL17 
Add 1007 
Zeroize RL4 
And set it up (add. reI. 1000) 
Execute PG coding 

Increment by 14 

Insert XS3 - "END OF OUTPUT" 
then go to conclusion 

No list - how about a programmed Read? 

No. prog. Read - investigate auto-read 
Set up ER with #77 CW's 
77000 is 1st CW 

1168 



132 TU 6 HT136 Set up RP 
133 IJ ER HT135 Count down on index 
134 MJ 0 HT155 Exit - no auto-read 
135 SP ERI 0 
136 RP [0 ] BRI 
137 EJ or HT140 LI .... 

CA SG140 

IA SG140 
140 SN Q 17 
141 SA HT136 0 
142 SA HT137 0 
143 TU A HT144 
144 TP [30000] Q 
145 QT CN25 A Inspect X 
146 ZJ HT147 HT151 If zero, auto-read 
147 RA ER1 CN1 No - prepare to search for next CW 
150 MJ 0 HT133 
151 TV CN102 RLI Read coding - prepare to gen. coding 
152 TP CN13 RL4 Gen from GL11, add entr --+ 1002 
153 RJ PG114 PG Execute PG coding 
154 MJ 0 HT163 Go to conclusion 
155 RP 30011 HT157 NO READ, NO LIST 
156 TP CN55 GL11 
157 TV CN7 GL 22 ~ GL "v" 
160 TV CN4 GL1 11 ~ GL1 "v" 
161 TV CN2 GL2 3 ~ GL2 "v" 
162 TV CN4 FLI 11 ~ FLI "v" 
163 TP CN77 OP1 Conclusion - parameter to Op 
164 RJ OP OP2 
165 MJ 0 ST Exit 
166 0 0 0 Indicator word 

CA SG167 
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IA SG167 
PG 0 SP RL4 17 Add. entr. ~ A "u" 

1 AT CN43 ER Add TP 20 0 
2 IJ HT166 PG4 Or < 4 tapes? 
3 RS ER CN22 Yes, subtract 3 "UH 

4 RJ RL3 RL Store this running line 
5 TP CN56 ER 10 0 PR3 
6 RJ RL3 RLI Store this 10 line 
7 TP CN57 ER RJ 0 0 

10 RJ RL3 RL Store this running line 
11 TP CN60 ER } 10 PR2 PR 
12 RJ RL3 RLI to output 
13 SP CN 0 Clear A 
14 RJ CS CSI ~ Constant Pool 
IS TP HT13 ER } 16 TU A ER SP 1(0) o to output 
17 RJ RL3 RL 

20 SP RL4 0 Add entr. ~ A "v" 
21 AT CN44 ER Add MS 0 1 
22 RJ RL3 RL Store this running line 
23 SP RL4 17 Add entr. ~ A "un 
24 AT CN45 ER Add ZJ 1 1000 
25 RJ RL3 RL Store it 
26 SP RL4 17 Entr. ~A "u" 
27 SA RL4 0 and A "v" 

30 AT CN46 ER Add 45 77775 00001 
31 RJ RL3 RL Store this (SJ line) 
32 SP RL4 0 Entr. ---::.A "v" 
33 AT CN47 ER Add TJ-2 
34 SP CNlll 0 1110~A 
35 RJ CS CSI ~ Constan t Poo 1 
36 TU A ER TJ L( 11) X + 2 
37 RJ RL3 RL Store this 

CA SG227 

IA SG227 
40 SP RL4 0 Entr. ~ A "v" 
41 AT CN50 ER Add 44 77777 77773 ~ MJ line 
42 RJ RL3 RL Store it 
43 TP CN5l ER SP A 14 
44 RJ RL3 RL Store it 
45 SP CN26 0 Rewind code ~ A 
46 RJ CS CSI ~ C. P. (Constant Pool) 
47 TP HTl15 ER SA-O 

SO TU A ER 
51 RJ RL3 RL Store it 
52 TP CN34 ER EF 0 A 
53 RJ RL3 RL Store it 
54 SP RL4 17 Add entr. ~A "un 
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55 AT CN52 ER Add TP 6 0 
56 IJ HT166 PG60 or less than 4? 
57 RS ER CN22 Yes - subtract 3 tlu" 

60 RJ RL3 RL Store it 
61 TP CN56 ER 10 0 PR3 
62 RJ RL3 RL1 Store this 10 line 
63 SP RL4 0 Add entre ~ A "v" 
64 AT CN53 ER Add 44 77777 77765 ( ~ MJ) 
65 RJ RL3 RL Store it 
66 IJ HT166 PG70 How many tapes? 
67 MJ 0 PG77 < 4 - jump 

70 TP CN100 ER AT - GT3 
71 TU ER1 ER AT CW(Write param.) GT3 
72 RJ RL3 RL Store it 
73 TP CN101 ER RJ GT2 GT 
74 RJ RL3 RL Store it 
75 TP CN54 ER MJ 0 30000 
76 RJ RL3 RL Store it 
77 SP RL4 17 Add entr. --+ A "u" 

CA SG267 

IA SG267 
100 AT CN21 ER Add 0 2 13 
101 RJ RL3 RL Store it 
102 SP RL4 17 Entr. ~ A flU" 

103 AT CN23 ER Add 0 14 1 
104 RJ RL3 RL Store it 
105 TV RL1 PG107 Extract address in GL list 
106 RP 30014 PGllO } Insert Flex codes 107 TP CN63 [30000] 

110 RA GL CNll Inc. GL ltv" by 368 
111 RA GL1 CN7 Inc. GLI "v" by 228 
112 RA GL2 CN6 Inc. GL2 "v" by 148 
113 RA FL1 CNI0 Inc. FLI "v" by 338 
114 MJ 0 [30000] Exit 

CA SG304 

IA SG304 
RL 0 RA RL4 eNI 

1 TP ER [30000] 
2 RA RL1 CN1 
3 MJ 0 [30000] 
4 [0 0 01 

~ 

CA SG311 
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IA SG311 
CNO 0 0 0 

1 0 0 1 
2 0 0 3 
3 0 0 4 
4 0 0 11 
5 0 0 12 
6 0 0 14 
7 0 0 22 

10 0 0 33 
11 0 0 36 
12 0 0 77 
13 0 0 1002 
14 0 0 1024 
15 0 0 1042 
16 0 0 77000 
17 0 1 0 
20 0 2 0 
21 0 2 13 
22 0 3 0 
23 0 14 1 
24 0 37 2 RJ in "u" 
25 7 0 0 
26 2 200 0 General rewind 
27 2 200 10000 Rewind #1 

30 0 61616 16161 Breakpoint stop word 
31 74 20100 1005 Parameter to write 1 block from list buffer 
32 MS 0 0 
33 10 0 DA 
34 EF 0 A 
35 RJ IW IW 
36 10 3 2 
37 RP 30003 1005 

CA SG351 

IA SG351 
40 TP 30002 WBI05 
41 RP 10024 1007 
42 TP RWI WB144 
43 TP 20 0 
44 MS 0 1 
45 ZJ 1 1000 
46 45 77775 00001 
47 TJ 0 2 
50 44 77777 77773 
51 SP A 14 
52 TP 6 0 
53 44 77777 77765 
54 MJ 0 30000 
55 TP 1005 0 
56 10 0 PR3 
57 RJ 0 0 
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60 10 PR2 PR 
61 MJ 0 1000 
62 0 1006 3 
63 45 47200 62204 cr , ENDLl 
64 03 26041 23406 OFD RUN 
65 45 45000 00000 cr cr 
66 01 03041 22031 TO LlREW 
67 14 06220 41454 IND Ll II 

70 03 04013 01520 o LlTAPE 
71 24 04242 00104 SLl SETLl 
72 24 20121 70304 SERVOLl 
73 06 03041 40604 NO Ll IN Ll 
74 30 04051 40104 ALlHITLl 
75 24 01301 20157 START + 
76 45 22140 10103 cr ditto 
77 0 GL FL 

CA SG411 

IA SG411 
100 AT 0 GT3 
101 RJ GT2 GT 
102 0 0 GLII 
103 0 0 GL17 
104 0 0 2 
105 0 0 CNI04 L(2) 
106 30 50270 15131 ENDLlOF 
107 01 51676 65267 .6.0UTPU 
110 66 22010 10101 T.1\7\ 
III 0 0 13 
112 0 0 CN2 L(3) 

CA SG424 
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Flow Chart for Dimension Generator 

Set up index for 
~--~ number of sub­

scripted variables 

o Call word 2 Preceding made-up Op 
of variable File and the dummy line 

o Modulus t----~ 0 30000 0, sent to op. 
of variable control routine for 

o 

Above two lines made up storage of Op. File 
for Op File of variable 
in dimension list 

-----~-f 

Alter 
instructions 
referencing 

--.-----1 dimen sion list 
so data on 
next variable 
wi 11 be secured 

Add 6 
Alter instructions 
referencing dimen­
sion list so data 
on next variable 
will be secured 

Yes 

No 

Variable index 
jump 

Mask out number 
of subscripts 
used with current 
variable from 
dimension list 

Add 5 
Alter instructions 
referencing di­
mension list so 
data on next vari­
able will be 
secured 



DIMENSION GENERATOR 

RE CQ2512 
HE C02547 
RE OPI047 
RE DL40102 

IA CQ 
0 MJ 0 30000 Exit 
1 TP 6 Q ~ Mask # of arrays to establish 
2 QT COlI A ) index 
3 TP A COlO Set index 
4 IJ COlO CQ5 
5 SP DL2 17 } Call word~Op File 1 6 TV A C013 
7 SP DL3 71 } Modulus -+ Op File 1 10 TV A C014 

11 TP C012 OPI } Parameters to Op. 12 RJ OP OP2 
13 IJ COlO CQ15 
14 MJ 0 CQ Exit 
15 TP DL3 Q } Mask # of subscripts 16 QT COlI A 
17 TJ CO2 CQ31 2 >(A)? No-add 4 (it must be Ot1) 
20 TJ C04 CQ25 4 > (A)? 
21 RA CQ5 C07 } 22 RA CQ7 C07 Add 6 
23 RA CQ15 C07 
24 MJ 0 CQ5 
25 RA CQ5 C06 } 26 RA CQ7 C06 Add 5 
27 RA CQ15 C06 
30 MJ 0 CQ5 
31 RA CQ5 C05 } 32 RA CQ7 C05 Add 4 
33 RA CQ15 C05 
34 MJ 0 CQ5 

CA CQ35 

IA CO 
0 0 0 0 

} 1 0 0 1 
2 0 0 2 No. of subscripts 3 0 0 3 
4 0 0 4 
5 0 4 0 } 6 0 5 0 Modifiers 
7 0 6 0 

10 0 0 [oj Index 
11 0 0 77777 Mask 
12 0 C015 C013 Parameters 
13 0 0 2 } 14 0 0 0 Op File 1 
15 0 30000 0 

CA C016 
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Pseudo-Operation Heading (Generation) - Flow Chart 

Call word of second 
line of pseudo opera­
tion to v of second 
jump line of generated 
coding. 

Call word of pseudo­
op heading to u of 
first lines of Op File 
I and prelude 

Transfer gener­
ated routine to 

tape and Op. File to 
storage via Op con­
trol subroutine 



HE BK2242 
RE OPI047 
RE PS2512 

IA 
o MJ 
1 TV 

2 LQ 
3 TU 
4 TU 
5 TP 
6 RJ 
7 MJ 

10 0 
11 0 
12 0 
13 0 
14 0 
15 0 
16 0 
17 0 
20 MJ 
21 MJ 
22 10 
23 0 

PS 
o 
BK4 

BK3 
Q 
Q 
PS23 
OP 
o 

[0] 
o 

[oj 
o 
o 
o 
o 
o 
o 
o 
o 
PS12 

CA PS24 

PSEUDO-OP HEADING-GENERATION 

30000 
PS2l 

Q17 
PSlO 
PSl2 
OPI 
OP2 
PS 
2 
2 
11 
3 
o 
o 
o 
o 

Exit 
Call word of second line of subprogram to v 

of output iine 

} 
Call word of Pseudo-Op heading to u of 1st 

line of Op File 1. 
Same to u of 1st line of prelude 

} 
Transfer generated routine to tape and Op 

File to storage 
Exit 

} Op File 1 

Prelude of generated routine 

30000 } 
[0 ] 

1 
PSIO 

Generated routine plus "10" line 

Parameter word for transfer of generator 
to tape and Op File to storage 

The line number in input buffer line bkl is inserted in PS17 

by generation control prior to operation of this routine in the core. 
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End of Tape--Generation 

Control of the End of Tape Generator is in the last part of the Control 

Generation subroutine. First the Op File is transferred to the proper storage 

area. Then RJ KB KBl does the following things: 

It closes out the Op File block, sending it to tape, and adds on an "End of 

Entry" block. In the "End of Entry" block following the first two lines, the 

contents of locations 5-17 are reproduced. Prior to this, the value of 14 is 

computed and a warning print-out given if the number of blocks scheduled to be 

put on tape 5 will exceed 2500. 

Two blocks of Z t·s are added to the tape holding the generation subroutines 

following an ttEnd of Entry" block. 

List I of the library routines referenced is sent to tape 5 with an initial 

block having in its second line the contents of counter 5. An "End of Entry~ 

block is added at the end. 

Next, RJ UG UGI puts the Dimension List on tape 5 with opening and 

closing blocks. RJ IG IGI puts the Constant List on tape 5. RJ BU BUI 

references a BX subroutine to build an excess-three symbol list of single-valued 

variables. Then the BU subroutine sends this list to tape 5 with the appropri­

ate beginning and ending block. 

RJ EG EGI rewinds the string-out input tape and the generation-routine 

tapes and moves backward on tape 5 until the reader head is positioned just 

before the entry blocks of the Op File I data. 

RJ BE BEl gives the termination print-out for generation and provides 

the option of interruption or continuation of the UNICODE program. 

Subsidiary subroutine TE is another name for KB during the '"End of Tape1t 

operation. TF is a list of labels and a mask. EW is a subroutine which adds 

Z's to a title block and transfers it to tape and contains a portion which 

puts List I on tape. IW is a subroutine which takes any length list and adds 

it to tape, computing the number of blocks and adding at the end an "End of 

Entry" block. 
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RJ BV BV1 is an instruction within TE which in turn references regions 

BM, BN, and BO and computes the value of 14. 

Explanation of FS, a region of 7 temporaries used during operation of IW, 

is given in annotated form following the print-out of the Reco coding. 
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End of Tape - Generation - Flow Chart 

A 
1 

Transfer "End of Tape" 

generator from drum 

to core 
~ Op File to storage 

Fill Op File buffer 
~ region with zt s 

I 

Compute tape 5 data "End of Entry" to buf- Final Op File 1 
code word, store in 14, ~ fer region 
and print alarm, if needed 

1 
Put data of 5-17 in 

buffer region 

"End of Entry" block 
to tape holding gen­
erated routines 

"End of Entry" block 

2 blocks of Z's to 
~ gen. routine tape 

to tape 5 E---
List I put 
on tape 5 

DlMENS and (6) to 1st 
2 lines of buffer ~ Block to tape 5 
region 

1180 

~ block to tape 5 

LIST I and content of 
~ 5 to 1st 2 lines of 

buffer region 

Block 
IE-- put on tape 5 

Dimension list to 
tape 5 

"End of Entry" 
block to tape 5 



..... ..... 
co ..... 

CONS~A and (10) to 
buff~r region. Block 
to tape 5. Constant 
List to tape 5. "End 
of Entry" block to 
tape 5. 

No 

Rewind all tapes 
and c:omputer 
stop 

Build excess-three 
symbol list of single­
valued variables 

Jump to UNICODE 
control routine 
in drum to start 
set-up segmen­

tation 

SYMBOL and (7) to 
buffer region 

Block to tape 5. Symbol 
list to tape 5. End of 
Entry block to tape 5. 

Rewind string-out input 
tape. Rewind generation 
routine tape. Move 
back tape 5 to begin­
ning of Op File. 

Print-out: END OF GEN­
ERATION. TO INTERRUPT 
COMPILATION SET A NOT= 
O. START. 



..... ..... 
co 
N 

Construct Code Word For Tape Data (Word 14) 
Bits 

# B1ks Constant Pool 

List 

1-26} # Blks Symbol List 

15-2if Read List Indicator Bits from Location 12 

# B1ks Corrected Problem + 

# B1ks Op File 1 + 

# Blks List I + 

# B1ks Dimension List + 
# Blks Constant Pool 

Is v portion of 
word + # blocks 
symbol list 

~ 2500(10)? 

Warning. Uniservo data 
will exceed 2500 
blocks. Attempt being 
made to continue 
compilation 



End of Tape--Generation 
Regions 

Generation Subroutine regions are also needed for assembly of this tape. 

RE TE2512 
RE TF2565 
RE EW2573 
RE IW2610 
RE IG2675 
RE UG2713 
RE EG2732 
RE BE2750 
RE BU2774 
RE BX3012 
RE BV3052 
RE BM3104 
RE BN3123 
RE 803154 
RE FS3214 
RE BZ3223 
RE BW4223 
RE BY2777 
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End of Tape -- Generation 

(See Control Generation Routine (CG77-lll) for control portion of these 
End-of-Tape Subroutines.) 

IA 
o MJ 
1 TP 
2 ZJ 
3 AT 
4 TV 
5 TP 
6 SS 
7 AT 

10 TU 
11 RP 
12 TP 
13 TP 
14 RJ 
15 RA 
16 RJ 

17 TP 
20 TP 
21 RP 
22 TP 
23 RP 
24 TP 
25 RJ 
26 RA 
27 TP 
30 TP 
31 RP 
32 TP 
33 TP 
34 RJ 
35 RA 
36 TP 
37 TP 
40 RJ 
41 RA 
42 RJ 
43 RA 
44 TP 

45 TP 
46 TP 
47 QT 
50 ZJ 
51 RJ 
52 MJ 

CA 

TE 
o 
ES 
TE3 
RCI 
A 
GP5 
ES 
GP4 
A 
10000 
GP2 
RC 
GT2 
ES5 
BV 

TF 
TFI 
30013 
5 
10153 
GP2 
GT2 
ES5 
TF 
TFI 
10166 
GP2 
RC4 
GT2 
ES6 
GP2 
GP2 
GT2 
FS6 
GT2 
E56 
ES5 

TF2 
TF5 
5 
TE51 
EW4 
o 
TE53 

30000 
A 
TE16 
A 
TEl1 
A 
17 
A 
TEll 
TE13 
30000 
GT3 
GT 
GPlO 
BV1 

NP 
NPI 
TE23 
NP2 
TE25 
NP15 
GT 
GPlO 
GN 
GNI 
TE33 
GN2 
GT3 
GT 
GPlO 
GN 
GNI 
GT 
GPlO 
GT 
GPIO 
FS5 

NP 
Q 
NPI 
TE 
EW 
EW5 

Exit 
Entry 

Last block of Op File 1 filled with 
ZI S and transferred to tape 5 

To set up code tape data word 14 and test 
length of data to go on Uniservo 5 

End of entry block of Op File 1with data 
on 5-17 goes to Uniservo 5 

End of entry block of subroutines for 
Uniservo 4 or 7 

2 blocks of Z's following subroutines 
on tape 4 or 7 

Setting up counter of blocks from beginning 
of Op File on in tape 5 

Start of transfer of List I to tape 5 
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IA 
o 30 
1 01 
2 46 
3 26 
4 27 
5 0 

CA 

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

10 RJ 
11 TP 

12 RA 
13 MJ 
14 0 

CA 

IA 
o MJ 
1 TP 

2 TP 
3 TJ 
4 TP 
5 TJ 
6 SP 

List in 7 TV 
Drum 10 RP 

11 TP 
12 TP 
13 RJ 
14 RA 
15 RS 
16 RA 

17 MJ 

r
20 TP 
21 TJ 

TF 
50270 
30506 
34656 
51506 
34473 
7777 
TF6 

EW 
10166 
GP2 
RC 
GT2 
o 
EW14 
GP3 
5 
IW 
FS 

FS5 
o 
o 
EW15 

15131 
65473 
60104 
56624 
05065 
o 

:~ j' GT3 

;rOOOO 
IW64 
Q 
FS2 
IWI 
FS4 

FS4 
TE 
LN 

END60F 
~ENTRY 
LIST& 
CONSTA 
DIMENS 
Mask 

Subroutine to fill a block containing 2 
title lines with lines of zts and transfer 
to tape 5 

To finish transferring List I of library 
routine call words to tape 5 

No. of blocks of library list goes to FS4 

Adding in no. blocks of Library List I to 
accumulative block counter 

Subroutine Used to Transfer a List 
to Tape 

IW 
o 
GPlO 

IW64 
GP6 
FS2 
GP5 
IW64 
A 
30170 
30000 
RC 
GT2 
FS 
FS2 
IW64 

o 

FS2 
GP5 

30000 
FS 

~W20 } 

~W35 } 
17 } 
IWll 
IW12 } 
NP 
GT3 } 
GT 
GPlO 
GP5 
GP5 

IW4 

A 
IW35 } 

Exit 
Entry. Starting count of number of blocks 

with 1 

Is list located in drum or core? 

Is l70>no. lines left in list? If so, go to 
partial-block portion 

Setting up transfer line for block transfer 

Transferring block lines to buffer in core 

Writing I block on tape 

Counting number of blocks 
Subtracting no. lines transferred from FS2 
Increasing address to next line to be 

transferred 
Jump back to continue transferring data, 

-Illookby block, to tape 
Is 170>no. lines left in list? If so, go to 

partial block portion 
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22 DV 
List in 23 TP 
Core 24 TP 

25 SS 
26 AT 
27 TV 
30 RJ 
31 RA 
32 MP 
33 AT 

34 TP 
35 ZJ 
36 SA 

Partial ~~ ~~ 
Block 41 TU 
to 42 RP 
Tape 5 43 TP 
after 44 TP 
Filling 45 55 
With Zs 46 TO 

47 RA 
50 TV 
51 RA 
52 RP 
53 TP 
54 TP 
55 RJ 
56 RA 

End of {57 TP Entry 60 TP 
Block 61 RJ 

62 RA 
63 MJ 
64 0 

GP5 
A 
FSI 
GPIO 
RC 
IW64 
Gr2 
FS 
FSI 
IW64 

FS2 
IW36 
GP6 
A 
IW64 
A 
30000 
30000 
GP5 
FS2 
A 
IW52 
FS2 
IW53 
10000 
GP2 
RC 
GT2 
FS 
TF 
TFI 
EW4 
FS 
o 
o 

CA IW65 

FSI 
FS2 
A 
25 
GT3 
GT3 
GT 
FSI 
GP5 
IW64 

A 
IW57 
17 
IW42 
17 
IW43 
IW44 
NP 
A 
17 
IW52 
GP4 
IW53 
ReI 

No. of whole blocks to be transferred ~FSI 
Remainder ~ FS2 

} 

Setting up parameter and transferring 
no. whole blocks of list to tape 
in one reference to tape handler 

Upping block count 

} Updating address for next line to be 
transferred 

No. lines left in list~A 

} 

Setting up repeat lines to transfer re­
mainder ·of data to NP 

} Transferring data to NP 

Calculating number of Z lines needed and 
setting up repeat lines accordingly 

IW54 } 
30000 

Transferring Z lines to buffer region to 
fill up block 

~3 } 

GPIO 
NP } 
NPI 
EW 
GPIO 
IW 
o 

Transferring final block to tape 

Upping block count 
END !J.OF } . !J.ENTRY to terminatIng block 
Block to tape 
Upping block count of list 

Input line holds address of 1st line of 
list in v 

Routine to Put List of Constants on Tape 5 

IA 
o MJ 
ITP 
2 ZJ 

3 TP 
4 TP 
5 RJ 
6 TP 
7 TP 

10 QT 

IG 
o 
803 
IG3 

TF3 
10 
EW4 
IGl5 
GP3 
10 

30000 
A 
IG 

NP 
NPI 
EW 
IW64 
Q 
FS2 

Exit 

} 
Entry 
If 803 is zero, the list of constants is 

nonexistent 
CONSTA to title line of block 
Counter to 2nd line of 1st blockette of block 
Sends 1st block to tape (title block) 
Sends input line to subroutine 

} Masks out no. of words of constants to FS2 
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11 
12 
13 
14 
1~ 
.L<J 

RJ 
TP 
RA 
MJ 
n v 

CA 

1A 
MJ 
TP 
ZJ 
TP 
tp 
RJ 
TP 
TP 
QT 
LQ 
RJ 
TP 
RA 
MJ 
o 
CA 

IW IWI Sends list to tape via subroutine 
FS FS3 Count of blocks to FS3 
FS5 FS3 Accumulative block counter updated 
0 IG 
n CL v 

IG16 

Routine to Put Dimension List on Tape 5 

UG 
o 
804 
UG3 
TF4 
6 
EW4 
UG16 
TF5 
6 
FS2 
IW 
FS 
FS5 
o 
o 
UGl7 

30000 
A 
UG 
NP 
NPI 
EW 
IW64 
Q 
FS2 
25 
IWI 
FS6 
FS6 
UG 
DL 

} 

} 

Exit 

If B04 is zero t the dimension list is 
nonexistent 

DCIMENtS 6} to title block oun er 
Title block to tape 
Input line to subroutine IW 

Length of List masked out to FS2 

Send list to tape 
Count of blocks to FS6 
Updating accumulative block counter 

Routine to Rewind Tapes 3 and 4 (or Tapes 6 and 7) and Move To Front of Op 
File 1 on Tape 5 

IA 
o MJ 
1 SP 
2 AT 
3 RJ 
4 SP 
S AT 
6 RJ 

Moves to t 7 SP 
Front of 10 AT 
Op Fi Ie 111 RJ 
on Tape 12 MJ 
on Servo 13 10 
5 14 10 

IS 40 
CA 

EG 
o 
EG13 
TN 
GT2 
EG14 
TN 
GT2 
FSS 
EGIS 
GT2 
o 
3 
4 
S 
EG16 

30000 
o 
GT3 
GT 
o 
GT3 
GT 
2S 
GT3 
GT 
EG 
o 
o 
o 

Exit 

} Rewind Uniservo 3 or 6 

} Rewind Uniservo 4 or 7 

Accumulative block counter (FSS) to right 
position to add to parameter for 
generalized tape handler 

Parameter to rewind 3 
Parameter to rewind 4 
Parameter to move backward 5 
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End of Generation Print-Out Routine 

IA BE 
0 MJ 0 30000 Exit 
1 TP BEIO UP3 } Print-Out: END OF GENERATION. TO INTERRUPT 
2 RJ UP2 UP COMP lLATION SET A l\l)T = O. START. 
3 SP BE7 0 Clears A 
4 MS 0 BE5 Stop with Next Instruction in PAK 
5 ZJ BE6 BE } If A # 0, jump to rewind tapes and stop 6 MJ 0 BQ6 
7 0 0 0 

10 0 BEll 13 Parameter for Print-Out 
11 30 50270 15131 END60F 
12 01 32305 03054 ~GENER 
13 24 66345 15022 ATION. 
14 01 01665 10134 ~~TO~ I 
15 50 66305 45467 NTERRU 
16 52 66012 65147 PT~M 
17 52 34462 46634 PlLATI 
20 51 50016 53066 O~SET 

21 01 24015 05166 ~MNOT 
22 01 76032 20101 ~ = O.~fl 
23 65 66245 46622 START. 

CA BE24 

Routine to Write Excess-Three Symbol List on Tape (Uniservo 5) 

IA BU 
0 MJ 0 30000 Exit 
1 TP 7 A } Is 7 is zero, there are no single-valued 
2 ZJ BU3 BU variables 
3 TP A FS2 Length of List to FS2 
4 TP BU14 NP SYMBOL } • 
5 TP 7 NPI C t 7 To tItle block oun er 
6 RJ EW4 EW Title block to tape 
7 RJ BX BXl Builds excess-three symbol list 

10 TP BU15 IW64 Input line to subroutine IW 
11 RJ IW IWI List to tape with end of entry block 
12 RA FS5 FS Cumulative count of blocks updated 
13 MJ 0 BU 
14 65 73472 55146 SYMBOL 
15 0 0 BZ Initial address of excess-three symbol list 

CA BU16 
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1A 
o MJ 
1 TP 
2 1J 
3 MJ 
4 TP 
5 QT 
6 AT 
7 TN 

10 RP 
11 TP 
12 RA 
13 TU 
14 TP 
15 QT 
16 EJ 
17 RA 
20 1J 
21 MJ 
22 Tll 
23 RS 
24 TP 
25 RA 
26 IJ 
27 MJ 
30 0 
31 0 
32 0 
33 0 
34 0 
35 0 
36 0 
37 0 

CA 

IA 
o MJ 
1 RP 
2 TP 
3 TP 
4 TP 
5 QT 
6 ZJ 
7 DV 

10 ZJ 
11 RA 
12 MJ 

Routine to Build Excess-Three Symbol List 

BX 
o 30000 
7 BXl 
BXl BX4 
o BX 
BX30 Q 
6 A 
BXll BXll 
tlA,.ll Q 
BY30001 BXl2 
CBl BW 
BXll BX36 
BX37 BXl5 
BX33 BX2 
30000 A 
BX34 BX22 
BXl5 BX32 
BX2 BXl5 
o BXIO 
BXl5 BX24 
BX24 BX32 
30000 BZ 
BX24 BX35 
BXl BXl7 
o BX 
7777 0 
o 7777 
1 0 
o BY 
o 60000 
o 1 
BYI 0 
BW 0 
BX40 

Exit 

} 
One less than number of words in final 

list~working storage BXl. If number of 
words is zero, bypass the routine 

} 
Adjust to start first tnf after the 

Dimens ion List 

Mask ~ Q ior search 

} One segment ~ core 

} Set up to get next block and start this one 

} 

Mask all but last 4 digits ~ A 
If = 0 0 60000 ~ BX22 
Advance address 
Recycle to continue search 
Recycle to load a second segment 

Assemble the final list 

Check for completion 
Exit 
Four-digit extractor 
Negative of mask used 
u advance 
Length of segment - 1 
Used for EJ test 
v advance 
Length of segment 
Segment location 

for search 

Code Word for Tape Data Subroutines 

BV 
o 
10005 
80 
BO 
10 
BOI 
BV7 
B02 
BVl3 
803 
o 

30000 
BV3 
003 
14 
Q 
A 
BVl6 
803 
BVII 
BOll 
BVl4 

Exit 

} Clear temporaries 

} 
Clear 14 

Constant pool 

(A) = 0 = No constant pool 
CAli 0 - Divide and store q 
(A) = 0 = No remainder 
Quotient + label + end 
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13 RA 803 B014 (A) ~ 0 = remainder - add 1 + label + end 
14 SP 803 41 

Constant 15 TP A 14 ~ 1436,35,34 
Pool 16 TP 6 Q } Dimens ion List 17 QT B012 A 

20 ZJ BV21 8M (A) = 0 = No Dimension List 
21 LQ A 2S (A) F 0 shift to v position for divide 
22 DV B02 [B04] Divide and store Q 
23 ZJ BV26 BV24 (A) = 0 = No remainder 
24 RA 804 BOll Add quotient + label + end 
2S MJ 0 BV27 
26 RA 804 8014 (A) F 0 = remainder add quotient + 1 + label 

+ end 
27 SP B04 33 
30 AT 14 14 
31 MJ 0 8M 

CA BV32 

IA BM + Symbol List + Read List indicators 
0 TP 7 Q } Symbol List 1 QT 001 A 
2 ZJ 8M3 BM12 (A) = 0 = No symbol List. Go to next step 
3 DV 802 80S (A) F 0 divide by 170 
4 ZJ BM7 BMS (A) = 0 = no remainder 
5 RA 805 BOll Add quotient + label + end 
6 MJ 0 BMIO add quotient + 1 
7 RA OOS 8014 (A) F 0 = remainder + label + end 

10 SP 80S 25 Shift 
11 AT 14 14 Symbol List b1ks ~14 
12 TP 12 Q } Read List indicator 13 QT 8013 A 
14 ZJ BM1S BN (A) = 0 = No Read List indicators 
IS AT 14 14 (A) F 0 add ~ 14 
16 MJ 0 BN 

CA BM17 

IA BN 14v 
0 TP 13 Q } Number blocks corrected problem 1 QT 801 A 
2 AT ESS [806] Corr. probe + (ESS)-+ temp. } 0 Fi Ie 1 3 RA 806 8010 " " tt + 1 ~temp. p 
4 TP S Q } List 1 S QT 801 A 
6 ZJ BN7 BN1S (A) = 0 = No List 1 
7 DV 802 [807 ] No. b1ks List 1 ~ temp. 

10 ZJ BN14 BN11 Add quotient + 1abe 1 II RA B07 BOll (A) = 0 = No remainder + end 
12 RA 807 806 Subtotal 
13 MJ 0 BN16 add quotient + 1 + label 14 RA B07 8014 (A) F 0 = remainder + end 
IS RA B07 806 Subtotal 
16 RA B07 803 Add constant pool 
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17 RA 807 B04 Add Dimension List 
20 SP 807 0 
21 AT 14 14 Totals thru constant pool ~ 14v 
22 IP 14 Q } 23 QT B01 A 
24 AT B05 A (A) = 14v + Symbol List 
25 TJ BOIS BV (u) > (A) its o.k. exit 
26 TP 8016 UP3 (u) not> (A) print warning: WARNING. 
27 RJ UP2 UP UNISERVO 5 DATA WILL EXCEED 2500 BLOCKS. 

ATTEMPT BEING MADE TO CONTINUE COMPILATION. 
30 MJ 0 BV Exit 

£"/\ D"'1") 'I 
vM UI~uJ. 

IA BO 
0 0 0 0 
1 0 0 77777 Mask 
2 0 0 170 Wordsa 1 b1k 
3 0 0 0 Constant pool 
4 0 0 0 Dimension List 
5 0 0 0 Symbol List 
6 0 0 0 Corr. probe + (ES5) + 1 
7 0 0 0 Temp. 

10 0 0 1 
11 0 0 2 Label + end 
12 0 7777 0 Mask 
13 0 3 0 Mask 
14 0 0 3 Remainder + label + end 
15 0 0 4705 250010 + 1 
16 00 8017 21 Parameter for print 
17 71 24545 03450 WARNIN 
20 32 22010 16750 GAllUN 
21 34 65305 47051 ISERVO 
22 01 10012 72466 ~5LIDAT 

23 24 01713 44646 A~WILL 

24 01 30722 63030 ~EXCEE 
25 27 01051 00303 D~2500 

26 01 25465 12645 ~BLOCK 

27 65 22010 12466 S .1l()'AT 
30 66 30475 26601 TEMPT~ 
31 25 30345 03201 BEING~ 

32 47 24273 00166 MAD~T 

33 51 01010 10101 O~~~~~ 
34 01 01265 15066 ~b.CONT 
35 34 50673 00126 INUE()'C 
36 51 47523 44624 OMPILA 
37 66 34515 02277 TION. 

CA 8040 
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Temporary Region FS 

0 Number of blocks of any List transferred to tape 

1 Number of full blocks of a list transferred 

2 Number of lines in partial block or first-number of lines in list 

3 Number of blocks of constants on tape 

4 Number of blocks of Library List on tape 

5 Number of blocks accumulative back to beginning of Op File 1 

6 Number of blocks of Dimension List 
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